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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no MaTteMaTuke yriyOJ€HHOTO YPOBHS JJi 0Oy4aroOIIUXCsl Ha ypPOBHE
cpennero oomiero oOpa3zoBanusi paszpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUM, TNPEABSIBISIEMbIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, M TpagulMi poccuiickoro oOpa3oBaHusa. Peanmuzamuss mOporpaMMbl
0 MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUYEBBIMU  KOMIIETEHIIUSIMHU,
COCTABJISIIONIMMH  OCHOBY JUII CaMOpPa3BUTHUS W HENPEPHIBHOTO 0OOpa30BaHUA,
I[EJI0CTHOCThH OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHUS TUYHOCTH
00yJaronuxcsl.

B nporpamme no mareMaTuke yuyTeHbl UAeU U nonoxenus «Konuenuuu pazButus
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUU
C Ha3BaHUEM KOHIICTIINY MaTeMaTHYeCKoe 00pa3oBaHue JI0HKHO, B YACTHOCTHU, PeIllaTh
3aauy oOecrnedeHs HEOOXOJUMOTO CTpaHE 4ucia OOYy4alollMXCsl, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUS OOpa3oBaHUS MO Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOUasl MIPENoJaBaHie MaTeMaTUKH, MaTeMaTUHYECKUE UCCIIEOBAHMUSI,
paboty B cepe MHGOPMAIIMOHHBIX TEXHOJOTUA M JAPYTHX, a Takke OOecreueHus
JUISL KQKA0T0 00y4arolierocss BO3MOKHOCTU TOCTHXKEHUSI MATEMaTUYECKOM MOATOTOBKH
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEM. VIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MporpamMma o MaTeMaThKe yriyoJI€éHHOTO YPOBHSI.

B snoxy mudpooit Tpanchopmammm Bcex cdep UeIOBEUSCKOU ACATETLHOCTH
HEBO3MOXHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3  XOpolle
MaTeMaTUYECKON MOJATOTOBKU. ITO OOYCIOBJIEHO TE€M, UTO B HAIlU JIHU PACTET YKUCIIO

CIIEHHAIBHOCTEM, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IMPUMEHEHUEM MAaTEeMAaTUKU: U B
chepe PKOHOMUKH, U B OM3HECe, W B TEXHOJOTMYECKUX OOJACTAX, H JaXKEB
rymManuTapHeix cepax. Takum oO6pazoM, Kpyr 00y4aromuxcs, A KOTOPBIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM  MpeaMeToM, (yHIaMEeHTOM  00pa3oBaHUs, CYIIECTBEHHO
pacmmpsercs. B Hero BXOAST HE TOJBKO OOyYaroniuecs, IJIAHUPYIOIIHE 3aHUMAThCS
TBOPYECKOW W HCCIIEIOBATEIbCKOM paboToOl B 00JIacTH MaTeMaTUKU, HH(GOPMATHUKH,
(U3MKU, DKOHOMHMKHA M B JPYTUX 00JacTsAX, HO U T€, KOMY MareMaThKa HyXHa s
HCIIOJBb30BaHUsA B Mpodeccusix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEMl.

[TpuknagHass 3HAYMMOCTH MAaTEMaTUKU OOYCJIOBIIEHA TeM, 4TO €€ MpeaMETOM
ABJISIIOTCS (DYHIAMEHTAJIbHBIE CTPYKTYPhI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE  OTHOIICHUS, (PYHKIMOHAIBbHBIE 3aBUCUMOCTH UM  KaTerOpUHU
HEOMNpPEAECNIEHHOCTH, OT MPOCTEUINNX, YCBAMBAEMbBIX B HEMOCPEICTBEHHOM OIIBITE, 110
JIOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX MJI Pa3BUTUS HAYyYHBIX M TEXHOJIOTUYECKHX
ujen. be3 KOHKPETHBIX MaTEMATHYECKUX 3HAHWM 3aTPYyAHEHO MOHUMAHUE MPUHLUIIOB
YCTPOMCTBA W HUCIOJH30BAHUS COBPEMEHHOM TEXHUKH, BOCHPHUSATHE U WHTEPIIpETaIUsI
pa3HOOOpa3HOW  COIMANbHOM, HIKOHOMHYECKOM, MOJMTUYECKOW  UWH(pOpMaIuH,
Manod¢h(eKTUBHA TMOBCEAHEBHAsI TMpaKTUYecKas AedaTreabHocTh. Bo MHOrux cdepax
npodeccuoHanbHON AESITEIbHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHITH PACYEThI, COCTABIIATH
QITOPUTMBI, TPUMEHATh (OPMYIIBI, TMPOBOIUTH TEOMETPUUYCCKHE U3MEPEHUs U
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MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH M MIPEACTABIATH HHHOPMAIIHIO
B BUJIC TAOJIHII, JUArpaMM U rpauKoOB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CITyJaiHbIX
COOBITHH.

OmHOBpEMEHHO ¢ pacmupeHueM chep MpUMEHEHUS MAaTEeMATHKH B COBPEMEHHOM
obmrecTBe BCE 0Oojiee BaXKHBIM CTAHOBUTCS MAaTEMATHYECKHH CTHJIb MBIIUIEHHUS,
MIPOSIBJISIIONITMICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBBIKaX. B Tpoliecce HW3ydeHHS
MaTeMaTUKH B apceHaj] NPUEMOB W METOJIOB MBIIIICHUS 4YEJIOBEKAa CCTCCTBEHHBIM
00pa3oM BKITIOYAIOTCS MHIYKINS U JEAYKIUSA, 0000IICHIUE U KOHKPETU3AIINS, aHAIN3 U
CUHTE3, KiacCu(UKaIMsI U CHUCTeMaTHh3alus, abctparupoBanre u aHainorus. OObEeKTHI
MaTEMaTHYSCKUX YMO3aKJIIOYCHHM, TpaBMiIa HMX KOHCTPYHPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKHUX  IOCTPOCHHM,  CIOCOOCTBYIOT  BBIpAaOOTKE  YMCHHS
dbopmMyIupoBaTh, OOOCHOBBIBATh M JOKAa3bIBaTh CYXKJICHHUSA, TEM CaMbiM (OPMHUPYIOT
JOTUYECKUH CTWJIb  MBIIIJIEHUsS. Benymas pojb  NPUHAIJIEKUT MaTeMaTHKE
B ()OpPMHUPOBAHNN AITOPUTMUYECKON KOMIIOHCHTHI MBINIJICHUS W BOCITUTAHUN YMEHUU
JNEeWCTBOBAaTh IO 3aJaHHBIM  aJrOpMTMaM, COBEPIICHCTBOBATh H3BECTHBIC U
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemieHws 3amad — OCHOBBI JJISI OpTaHU3AINH
y4eOHON JESITCIPHOCTH Ha YpPOKax MaTeMaTUKH — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIaJIHAS] CTOPOHBI MBIIUICHHS.

OOydeHue maTeMaTthke Aa€T BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOYHYIO,
panMoHaNbHYI0 W MHGOPMATHBHYIO pedb, YMEHHWE OTOMpaTh HaAWOOJIEE IOIXOJISIINC
SI3bIKOBBIC, CHMBOJIMYECKHE, TpadHUecKhe CpeICcTBa IS BBIPAXKEHUS CYXXICHHH U
HaTJISTHOTO UX MPEACTABICHHS.

HeoOxoaumMbIiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SBJISIETCS 0011Iee 3HAKOMCTBO C METOIAMU NTO3HAHUS IEHCTBUTEIILHOCTH, IIPEICTABICHHE
0 MpeaMere W METOJAE€ MaTeMaTHK{, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKU MJii pPEelIeHUs
HAYYHBIX U MPUKJIAJAHBIX 3a/1a4. TakuM 00pa3zom, MaTeMaTH4eckoe o0pa3oBaHHE BHOCUT
CBOM BKJIaJ B ((OPMHUPOBAHKE OOIIEH KYJIbTYphI YEJIOBEKA.

N3yyeHne MareMaTHKu CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHUIO YEIOBEKA,
NOHUMAHUIO KPAacOThl W U3SIIECTBA MATEeMAaTHYECKUX PACCY>KIEHUN, BOCHPHUSITHIO
reOMEeTPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUHU.

[TpuopureTHeiMu LesiMU 00yueHust Marematuke B 10-11 knaccax Ha yriy0si€HHOM
YPOBHE MPOJIOJIKAOT OCTABATHCS:

(GopMHpOBaHHE UEHTPAIbHBIX MAaTeMaTHUYEeCKUX TMOHATUN (YMCIIO, BEJIUYWHA,
reoMerpuueckas (Qurypa, IMEpeMEeHHas, BEPOATHOCTb, (YHKIUS, MPOU3BOJHAS,
UHTETpall), 00eCIeurnBaOIINX MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO
00pazoBaHus 00YUaIOIINUXCS;

noJBeAcHNE OOydaroluxcs Ha JAOCTYIIHOM JUId HHMX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MaT€MATUKU U OKPYXKAIOIIEr0 MUpa, MOHUMAHUIO MaTEMAaTUKHU KaK 4acTu
oOL1ell KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUIEKTYalIbHBIX M TBOPUYECKHX CHOCOOHOCTEM 0O0ydJarommxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, MCCJIEI0BATEIbCKUX YMEHUN, KPUTHYHOCTH MBIIUICHNUS,

3



MHTEpeca K U3Yy4eHUIO0 MaTeMaTHUKU;

dopmupoBanrne (GYHKIMOHATBHOW MaTEMaTHUYECKOH T'pPaMOTHOCTHU: YMEHHS
pacno3HaBaTh MAaTEMAaTHYECKUE ACHEKThl B PEAIbHBIX JKU3HEHHBIX CUTYalUSXH MpU
U3YYEHUU  JIPYTUX  Y4EOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMyIMpOBaTh HX Ha fA3BIKE MATEeMAaTUKH U CO3JaBaTh
MaTEeMaTUYeCKUe MO, MPUMEHSITh OCBOCHHBIM MaTeMaTWYeCKUi ammapar JJis
pEelIeHUs] TMPAKTHKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBaTh M OLICHUBATH
NOJIyYEHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSIMU coziepkaHusi MateMatuk B 10—11 kmaccax yrimyOaéHHOTO
ypoOBHS  sBISIIOTCS: «Yucna W BBIUMCHEHHs», «AnreOpa» («AnreOpanyeckue
BBIpOKEHUS», «YPaBHEHHS U HEpaBEHCTBa»), «Hauama maTeMaTHYECKOro aHallu3ay,
«Teomerpusi»  («['eomerpuueckue ¢Gurypsl © HUX CBOMCTBa», «V3Mmepenue
FEOMETPUYECKUX BEIUYUH»), «BeposTHOCTh U cratuctuka». JlaHHbIE JIMHUU
Pa3BUBAIOTCS MapaJIENIbHO, KaKJasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBHCHMO OJIHA OT JIPYIoii, a B TECHOM KOHTAaKTe U B3aumoaecTsuu. Kpome storo,
X OOBEOUHSET JIOTMYECKAsl COCTABIIAIONIAS, TPAJAWLHUOHHO NPHUCYLIash MATEeMAaTHKE U
MPOHU3BIBAIOIIASA BCE MATEMATHUYECKHE KYpChl M  COJIEpXKATEIbHbIC JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHATUSIMHU:
omnpenereHnue, akCuoMa, TEeOpeMa, CIEICTBHE, CBOMCTBO, MPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWIBHBIE  (OpMYNUpPOBKH,  yMmMeHHE  GOpMYIHpOBaTh  OOpaTHOE |
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, MPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
UCIIOJB30BaTh METOJT MATEeMaTUYECKOW WMHAYKIUHU, MPOBOAUTH JOKa3aTEIbHbIC
paccyX IeHus TpH PpEIIeHWH 3a4a4d, OLEHHBATh JIOTUYECKYI0 MPaBUIBHOCTH
pacCyXJIeHU» OTHOCUTCA KO BCEM Y4YEOHBIM Kypcam, a (POPMUPOBAHHUE JIOTHUYECKUX
YMEHHMH pacrpezensercs Mo BceM rojaaM oOyudeHHsT Ha YpOBHE CpPEIHEro OOIIero
00pa3oBaHUs.

B cootBerctBUn ¢ ®I'OC COO maTemaTuka sBISETCS 00513aT€IbHBIM MPEIMETOM
HAa JIaHHOM YypoBHE oOpa3oBanusa. Hacrosmeir mnporpamMmMoll 10 MaTeMaTHKe
npeaycMaTpuBaeTcsd M3ydeHue ydeOHoro mpenmera «Maremartwka» B pamMKax TpEX
y4eOHBIX KypcoB: «Airedpa U Havajlia MaTeMaTHYECKOTO aHalu3ay, «['eomeTpusy,
«BepoaTtHoCTh M cTatucTUKay. POpMUpPOBAHUE JIOTMUECKUX YMEHUH OCYIIECTBIISETCS
Ha MPOTSHKEHUM BCeX JieT OOydeHHsT Ha ypOBHE cpeaHero o0Oiiero oOpa3zoBaHus,
a DJIEMEHTHI JIOTUKHM BKJIIOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BHIMIE YYEOHBIX
KYPCOB.

OOmiee KOJMYECTBO YACOB, HAIMPABICHHBIX HA UW3YYCHHE MaTEMaTUKH Ha
yriayoiaeHHoM yposHe — 544: B 10 kiracce — 272 ygaca (8 wacoB B Henenro), B 11 kmacce —
272 gaca (8 yacoB B HeJIEJIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaIaHCKOro BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYYArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUHCKOro OOIIECTBA, MPEICTABICHUE O MaTeMAaTHYECKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHUM, MPOLIEAYP IPakIaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOTO BOCITHTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPaXKIAHCKOW HMACHTUYHOCTH, YBaXKEHUA K
MPONUIOMY U HACTOSAIIEMY POCCHMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCHUMCKOW MAaTeMaTHU4YECKOW LIKOJIBI,
UCIIOJIb30BAHUE OTHUX JIOCTHXKCHHH B JpYruX Haykax, TEXHOJOrusx, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAyKH U JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOIO OYyIIETO;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsA JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajJlay, PEIICHU, PACCYXICHU, BOCIPUHUMYHUBOCTDH K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nyeckoro BOCIATAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS NPHMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpecax
3I0pOBOr0 M 0e30macHOro o0pas3a >KU3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
37I0pOBbIO  (3I0POBOE MHUTaHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHITHUH U OT/AbIXA,
peryisipHas pu3udeckasi akTHBHOCTb), (PH3UIECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHUSIX
CIIOPTHUBHO-03/I0POBUTEILHON JESATEIIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHMA:

TOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH TPYAOIIOOUSA, HHTEPEC K Pa3IUIHBIM
chepaMm npodeCCHOHATBHON ACSITEIBHOCTH, CBS3aHHBIM C MAaTEMAaTHKOH u €€
NOPUJIOKEHUSIMH, yYMEHHE COBEPINATh OCO3HAHHBIA BHIOOp Oymymiei mnpodeccuun u
peann30BbIBaTh COOCTBCHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTHKCHUH BCEH JKU3HHU,
TOTOBHOCTh K aKTHBHOMY yYacTHIO B PEIICHHH MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOM
HampaBJIeHHOCTH;



7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(OPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAaHHUE BIUSHUS COIHAIBLHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rII00aNbHOTO  XapakTepa »JKOJIOTMYECKUX NpoOsieM, OpHEHTalus Ha MPUMEHEHHE
MaTEMaTUYeCKUX 3HAHUM [UJIs pElIeHHs 3a7ad B OOJacTH OKPYKAIOIIEH Cpenpbl,
IUIAHUPOBAHHUE TIOCTYNKOB M OLEHKU MX BO3MOXHBIX IMOCIEACTBUI AJI OKpY’Karolen
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPAaKTUKU, TOHMMaHUE MaTeMaTUYECKON HayKu Kak
cephl YeIOBEUECKON ESITENIbHOCTH, 3TAIlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[UBUJIM3AIIMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEMaTHYECKON KYJIbTypoOu
KaK CpEACTBOM TIO3HAHUS MHUpPA, T[OTOBHOCTh OCYUIIECTBJISATh MPOECKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbBHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMAaTHKW Ha YPOBHE CPEIHEro oOIiero oopa3zoBaHuUs
y oOyuaroierocst 0ynyT copMupoBaHbl MO3HABATENbHBIE YHUBEPCAJIbHBIE Y4EOHBIC
JNEUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4eOHbIC IEHCTBUS, pPETYISATUBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3naBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
ba3oBble joruvyeckue 1eHCTBUA:

BBISIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKA MAaTeMaTHYECKUX
00OBEKTOB, MOHATUN, OTHOUIEHUH MEXAYy HOHATHUSAMHU, (HOPMYIUPOBATH OIpPEaAeSICHUs
NOHSATUN, YCTAHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PHUKAIMN, OCHOBAHUS MJIs
000011IeHHS U CPAaBHEHMSI, KPUTEPUU MTPOBOIUMOIO aHAJIN3a;

BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHBIC
U OTpULIATEbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME, YCIOBHBIE;

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOPEYHS B
dakTax, JaHHBIX, HAONIONCHMSIX W YTBEPXKACHUSIX, MpeasiaraTb KpUTEPUU MJis
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JIeN1aTh BBIBOJIBI C MCTIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUYEHHUM, YMO3aKIOUYEHNUHN 110 aHAJIOTHH;

IPOBOJUTh CAMOCTOSITEBHO JOKAa3aTeIbCTBA MaTEeMaTHUYECKUX YTBEPKICHUN
(mpsiMble U OT MPOTHUBHOTO), BBICTPAUBATh APTYMEHTALIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJEHUS U BBIBOJBL;

BBIOMPATh CIOCO0 pelmieHus yueOHOUW 3amadyn (CpaBHUBATh HECKOJIBKO BapHAHTOB
penieHus, BHIOUpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTENIbHO BBIJIEICHHBIX
KPUTEPHUEB).



ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUM HMHCTPYMEHT TO3HaHMUS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOMIUE MPOTUBOPEUHE, MPOOIEeMy, YCTaHABINBAThH
HCKOMOE U JJaHHO€, (HOPMUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO TTO3UIMIO, MHEHUE;
MIPOBOJIUTH CAMOCTOSITEIbHO CIUTAHHUPOBAHHBIA OJKCICPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHHWA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBAaTh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOIYYEHHBIX
pe3ynbTaTOB, BHIBOJIOB U 0000IIECHMI;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TakKe BbIABUTAThH
MIPEATOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DULUTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh HMH(OpPMALMIO W3 HCTOYHUKOB PA3JUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBAaTh U WHTEPIPETHUPOBATH MHPOPMAIMIO Pa3IMYHBIX BHUJIOB U (hopm
IIPE/ICTABIICHNUS];

CTPYKTYpUpPOBaTh HWH(MOPMALIMIO, MPEICTaBIsATh €€ B pa3iIMuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJIEXHOCTh MH(GOPMAIMK MO CaMOCTOSTENIBHO C()POPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIE [1eiicTBUS:

BOCIIPHHUMATh W (HOPMYJIUPOBATh CYXICHHS B COOTBETCTBHHM C YCIOBHSIMH
U TIEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/y PEIICHUS 3a/lauyd, KOMMEHTUPOBATh
TIOJTYYCHHBINA PE3YIIbTAT;

B XO0/A€ OOCYXIEHHS 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXKIAEMOW TEMBI,
poOIeMBbl, pelaeMon 3a/ladu, BhICKa3bIBaTh UJCH, HAIICJICHHBIC HA MOUCK PEIICHHS,
COTIOCTaBIIATh CBOM CYXIEHHUS C CYXKISCHUSIMH JPYTMX YYaCTHHKOB JIMAJIOTa,
0OHapyKMBaTh Pa3IMuMe U CXOACTBO IMO3UIIHMI, B KOPPEKTHON GopMe HopMyTupoBaTh
pa3HOTIIacusl, CBOU BO3PAKEHUS;

MPEACTABNIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, WCCISIOBAHUS,
MPOCKTa, CaMOCTOSTEIIBHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3aaad
MPE3EHTAIlMN U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIe YHUBeEpPCAJbHbIe yueOHbIE JeiicTBUSA
Camoopranuzamnus:

COCTaBJISITh IJIaH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU IT0O3HABATEJIIBHOM PEPIIEKCUM KAaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJI IIpoLEcca M pe3ysibTaTa pPEIIEHUs MaTeMAaTH4YECKOU
3aJa4y;

OPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESTEIIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3YyJbTaTa LEJU MU YCIOBHUSM, OOBICHATH IHPUUYMHBI
JOCTUKEHHUS WM HEJOCTUKEHUSI PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OLIMOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OTIBITY.

CoBmecTHasI 1eATEJIBHOCTD:

HOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOM U UHUBUIYaIbHOU pabOThI
Opy pElIeHHH Yy4eOHbIX 3a]ady, NPUHUMATh LEJb COBMECTHOW JAESTENbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIbl padoT,
JIOTOBapuBaThCs, OOCYXKIaThb IMpPOLIECC M pe3ynbTrar paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax pabotsl (0OcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE LITYPMbI» U UHBIE), BHIIOJIHATH CBOIO YacTh padOThI U KOOPIUHUPOBATH CBOU
NEHCTBUS C APYTUMHU YI€HAMHU KOMaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
OPOIYKT MO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yJabTaTbl OCBOCHMS (enepanbHO padoyeil mporpaMmsel MO
MaTeMaTHKe MPEICTaBIEHbI MO rojjaM oOy4eHHUsl B paMKax OT/EIbHBIX YU4EOHBIX KYpCOB
B COOTBETCTBYIOLIMX pa3aeiax HACTOSIIEN NIPOrpaMMBl.

PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJBHAA 3AIIUCKA

VY4ebnbiil kKypc «Anredpa U Havajga MATEMaTHYCCKOTO aHAIN3ay SBISICTCS OJTHUM
13 HamOoJiee 3HAUYMMBIX B MporpamMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJIHOM CTOPOHBI, OH 00ECTIeUnBACT MHCTPYMEHTAIbHYIO 0a3zy sl M3y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHUE OOYyYaromuxcsi Ha YpPOBHE, HEOOXOIWMOM JJIi OCBOCHUS
uH(OpMaATHKH, OOINECTBO3ZHAHUS, WCTOPUM, CIOBECHOCTH W JIPYTUX IUCIUIUTHH. B
pamMKax JaHHOTO Y4eOHOTO Kypca oOydaromIuecs: OBIaIeBal0T YHUBEPCATHHBIM SI3BIKOM
COBPEMEHHOW HayKu, KOoTopas (OpMyJIuUpYyeT CBOHM IOCTIIKEHHS B MaTeMaTHYEeCKON

dbopwme.



VY4eOnpIil Kypc anredpbl ¥ Hadajd MaTEeMaTUYECKOTO aHAJIN3a 3aKJIa/IbIBA€T OCHOBY
JUIsL  YCIICIIHOTO OBJaJCHUS 3aKkoHaMu (GU3UKHA, XUMUHU, OHOJOTHUU, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMI pa3BUTUSI SKOHOMHUKHA M OOIIECTBEHHOM MKU3HH, IO3BOJISIET
OPUCHTHUPOBATHCA B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJIb30BaTh WX JJIA JaldbHEHIIero oOpa3oBaHHMs W B TMOBCEIHEBHOU
Ku3HU. B TO ke BpeMs oOBlajieHHEe aOCTPaKTHBIMU M JIOTUYECKH CTPOTUMH
KOHCTPYKIIUSIMUA alreOphl U MaTeMaTHYECKOTO aHaln3a pPa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHUHHOCTH, JOKa3bIBaTh YTBEPKICHUAC MOMOIIBIO
WHIYKIIUA ¥ PacCyXIaTh MEAYKTUBHO, MCIIOJIL30BaTh OOOOICHNE W KOHKPETH3AIUIO,
abcTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOEH KPUTHUECKOE MBIIIICHHUE.

B xone nzydyeHus yaeOHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATA3ay
oOy4aronuecs moJiy4atoT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOATEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIEJIEH peabHbIX CHUTYallMii, WHTEPIpPETALNU
MOJTYYEHHBIX PEIICHHH, 3HAKOMSTCS ¢ IpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU U HX
aBTOPAMH.

VYueOHbIil Kypc 001a1aeT 3HAYMTEIBHBIM BOCTIUTATEILHBIM MOTEHIIMAIOM, KOTOPBIH
peanusyeTcss Kak dYepe3 YyueOHBbI MaTepuall, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUS, TAK U Uepe3 CrIeUPUKY YueOHOU eSITeIbHOCTH, TpeOyroen
MPOJOKUTEILHON KOHIIEHTpPAllMM BHUMAHMS, CaMOCTOSITEIIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3yybTarT.

B ocHoBe Meroauku oOyueHus ainreOpe W HadajaM MaTeMaTHYECKOTO aHaln3a
JICKUT JAEATETbHOCTHBIN MPUHIIUI O0YYEHUS.

B cTtpyktype yueOHOTO Kypca «Anredpa M Hayajga MaTEMaTHYECKOTO aHATU3a»
BBIJICJICHBI CJIEAYIOIINE COAEPIKATENBHO-METOIMUECKUE IMHUN: «HHCIIa U BBIYUCIICHUSD,
«Dyukuu u rpadpuxkn», «YpaBHEHUs UM HepaBeHCTBa», «Hauama maremaTuueckoro

aHanmm3a», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIC COAEPIKATEIBHO-METOIUYCCKUE
JVUHUHM W3y4aloTCs Ha MPOTSHKECHUHM JBYX JIET OOyYeHHS Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsI, €CTECTBEHHO JOMOJHSISA APYr APyra W MOCTEICHHO HACHIIIAICh HOBBIMH
TeMaMu W pasjaenaMu. JlaHHBIA ydeOHBIH KypC SIBISETCS HMHTCTPATHUBHBIM, MOCKOJBKY
o0BeIMHSET B ce0e COJEpKAaHHE HECKOJILKMX MATeMAaTHYCCKUX JIUCIUILINH, TaKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMAaTHUCCKUN aHAJIN3, TEOPUsS MHOXKECTB, MaTeMaTHUYCCKas
noruka u apyrue. [Io Mepe Toro kak oOydJaromimecs OBJIAJEBAIOT BCE OoJiee MIMPOKUAM
MaTeMaTHYEeCKUM  ammapaToM, Yy HHX  IOCJIeIOBAaTelbHO  (QOPMHUPYETCS H
COBEpPIIICHCTBYETCS YMEHHE CTPOHMTH MaTeMAaTHUYECKYI0 MOJIENb PEaJbHON CHUTYaIlHH,
NPUMCHSATh 3HAHUS, TOJyYEHHBIC TPU H3YYCHWHM Y4YEOHOTO Kypca, Ui PEIICHUS
CaMOCTOSITEILHO  C(HOPMYJIIMPOBAaHHOW  MaTEeMAaTHYeCKOM  3aja4d, a  3areM
WHTEPIIPETHPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYCCKass JUHHS «YWcia W BBIYHCICHHS 3aBEpIIacT
(GopMHpOBaHHE HABBIKOB WCIIOJIb30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Ha ypoBHe cpemHero o0miero
oOpa3zoBaHusi 0co00e¢ BHUMaHHE yaeseTcs (HOPMUPOBAHHIO HABBIKOB PAIlMOHAIBHBIX
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BBIUMCJICHUM, BKIIOYAIONINX B ce0s MCIOJIb30BAHUE PA3IUYHBIX (OPM 3aIllMCH YHUCIA,
YMEHHE JeNlaTh MPUKUIKY, BBIIOJIHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATDH
YHICIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTMYECKUMH KOHCTaHTaMU. 3HAKOMBIE
00y4aromuMcsi MHOYKECTBA HATYPaJbHBIX, LIENBIX, PAMOHATBHBIX U JEHCTBUTEIBHBIX
qHCcesl JOMOIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4nced. B KaxaoM U3 3THX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHElM(PHUUECKHe 3aJadd U OMepaliu: JIeJICHHE
HAIleJIO, ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE II€JIBIX YHCEN, 0COObIE CBOMCTBA
palMOHAJIbHBIX W HMppAlMOHAIbHBIX YHCEN, apU(PMETHUECKHUE OIepaluu, a TaKkkKe
U3BJICUEHNE KOPHS HATypajibHOM CTENEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocieoBaTeNbHOMY PACIIMPEHHUIO Kpyra MCHOJIb3yEMbIX YHCET MU
3HAKOMCTBY C BO3MOXXHOCTSMHM WX MPUMEHEHHUs I PELICHUS pPa3jIudHbIX 3a1ay
(dopMupyeTcss NpeACTaBICHUE O E€IUHCTBE MAaTeMAaTUKM Kak Hayku H €€ posu
B IMOCTPOEHUM MOJENEH pEaJbHOI0 MHpa, HIMPOKO HCHOJIB3YIOTCS 0000IIeHHE U
KOHKpETH3aIHSI.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATTU3YETCS Ha MPOTSHKEHUU BCETO 00YUEHMSI
Ha YPOBHE CpeJHEro ooiero o0pa3oBaHusl, IOCKOJIBbKY B KaxaoM paszzaene [Iporpammsl
IPETYCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3a1ad. B pesynbTaTe oOyuarommecs
OBJIAJICBAIOT PA3JUYHBIMM METOJAMU PEUICHUS PalUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, JJOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHU, HEPABEHCTB U
CUCTEM, a TaKXe 3aJad, coiepkamux napaMerpsl. [lomydeHHblE yMEHHs MIMPOKO
UCIIOJIB3YIOTCSl TIPU UCCIAEAOBAaHUM (PYHKIUH C MOMOIIbIO POU3BOIHOM, MPU PEILICHUN
NPUKIAJAHBIX 337a4 U 33/7a4 Ha HAXOXKICHUE HAMOOJBIIMX W HAUMEHbBIIUX 3HAYEHUUH
dbynkuuu. JlaHHas copepaTenbHas JUHUS BKIIOYaeT B ceOs Takke (opMHUpOBaHUE
YMEHUN BBINONHATH pacuy€rel 1Mo (QopMmylaM, MNpeoOpa3oBaHUsl palUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKECHHH, a TaKKe BBIPAXKECHUH,
COJlep)KalMX CTerneHu U Jorapugmbl. brnarogaps wusyudeHuro anreOpandeckoro
MaTepuana MPOUCXOIUT JajibHEiIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPaKTHOIO
MBILUIEHUSI 00yYaromuxcs, GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PacCyKIE€HUH, paOOThI
C CUMBOJIbHBIMH (hOpMaMu, MPECTABICHUS 3aKOHOMEPHOCTEW 1 3aBUCUMOCTEN B BHJIE
paBeHCTB M HepaBeHCTB. AnreOpa mnpemnaraeT 3(P(EKTUBHbIE HHCTPYMEHTHI
JUISl PELLICHUS PAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK SI3bIKa HAyKH.

ConepxarenpHo-MeToauyeckas JiuHUA  «DyHKUMM W Tpaduku»  TECHO
NEeperuieTaeTcs ¢ APYruMHU JIMHUAMH Y4EOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  MOCJIENOBAaTENbHOCTh  HM3yYEHHs  Marepuana. V3ydeHune  CTENneHHOM,
NOKa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKUUM, UX CBOMCTB U
rpaduKoB, HCHONAb30BaHME (YHKIMN [ pelleHdus 3aJad M3 APYrHX y4deOHBIX
IPEAMETOB U PEAIIBHOM JKU3HU TECHO CBA3aHO KAaK C MATEMAaTHYECKUM aHaJIU30M, TaK U
C pelieHHeM ypaBHEHM W HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHHUE YIEseTcs
(GOpMHUPOBAHHIO YMEHHS BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEXIY Ppa3IuYHBIMU
BEJIMYMHAMH, UCCIENOBATh MOJNyuYeHHbIE (YHKIIMH, CTPOUTHh HX rpaduku. Matepuan
ATOM COJIepKaTENbHOM JIMHUY HALEJIEH HA Pa3BUTUE YMEHUN U HABBIKOB, TO3BOJISIFOILIMX
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BBIPQKATh 3aBUCHMOCTH MEXIy BEIHMYMHAMH B Pa3IndHOW (opMme: aHATUTHYECKOMH,
rpaduueckoii u cioBecHoM. Ero nsyuenue cnocoOCTByeT pa3BUTHIO alITOPUTMUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHHWIO M  KOHKPETU3AllMH, HCIOJIb30BAHUIO
aHAJIOTUH.

ConepxarenbHas auHuA «Hagyanma MaremMaTH4YecKOro aHaiu3a I03BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK W NPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX 00y4YaroIMMCs, TaK KaK Y HUX TMOSBIISAETCS BO3MOKHOCTb CTPOUTH FpapuKu
CIIOKHBIX (DYHKITHH, OTIPEACISITh MX HANOOIBIIINE U HANMEHBIITNE 3HAUCHUS, BRIYUCIIATh
wiomaan GUryp u oObEMBI Tell, HaXOAUTh CKOPOCTU M YCKOPEHUs mpoleccoB. JlanHas
coziepKaTesbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUSI MaTEMAaTUYECKUX
MOJIETIE€l pealbHbIX CHUTyallud, TMO3BOJISIET HAXOAUTh HAWIyylllee pelieHue
B MPUKIAIHBIX, B TOM 4YHCIE COIMAIbHO-DKOHOMUYECKUX, 3aJayax. 3HAKOMCTBO
C OCHOBAaMHM MAaTE€MaTHYECKOrO0 aHajdu3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(GbOopMaIbHO-JIOTHYECKOTO W KPEaTUBHOIO  MBINUICHUS, (POPMUPOBAHUIO YMEHUH
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMAaTHKA B HAYKE, TEXHUKE U HCKYCCTBE.
OOyuaronuecs y3HAIOT O BBIIAIOIIMXCS pe3yJbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUSA
MaTEeMaTHUKH KaK HayKH, 1 00 UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBA U JIOTUKA» BKJIIOYAET B ceOs
AJIEMEHTHI TEOPUH MHOKECTB U MAaTEeMaTUYECKOU JIOTHKHU. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHU3BIBAIOT BECh KYpC IIKOJbHOW MAaTEMaTUKU W MPEIararoT
HauOoJiee YHUBEPCAIbHBINA S3bIK, OOBEAMHSIONIMI BCE pas3iesibl MaTeMaTUKU U €&
MPUJIOKEHUM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUYECKUE NUCIUIUIMHBI U UX TPUIIOKEHHS
B enuHoe 1enoe. [loaToMy BakHO J1aThb BO3MOXKHOCTH OOYy4YaromeMmycsi MOHUMAaTh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEMAaTHKU M HCIOJIb30BaTh €ro
JUISl BBIPAXKEHUS CBOMX MbICIICH. [[pyruM Ba)KHbIM MPU3HAKOM MATEMATUKU KaK HAyKH
CleAyeT TpHU3HATh CBOMCTBEHHYI) €M CTpPOrocTb OOOCHOBAaHMI U ClI€IOBaHUE
ONpPENCIIEHHBIM TMpPaBUJIaM IOCTPOEHUSI J0Ka3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH
MaTEMaTUYeCKONM JIOTUKA  CIOCOOCTBYET  PpPa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
00yYaromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYXKICHHUS Ha OCHOBE JIOTMUYECKUX
npaBuil, POPMHUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHOM Kypce «Anrebpa v Hadajla MATEMAaTHYECKOTO aHAJIN3a) MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE TMPU3BAHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHHUIO HABBIKOB TMOCTPOCHUSI MOJIEJCH peaabHbIX CUTYyalldid, MCCIEAOBaHUS
ITUX MOJENIed C TOMOINIBI0 amnmapara aiareOpbl W MaTeMaTHYeCKOTO aHaln3a,
WHTEpIIpeTallui TOJYyYCHHBIX pPE3yJbTaTOB. Takue 3aJaHusl BIUICTCHbl B KaXKIbIi
U3 pasliesioB MpOorpaMMbl, IOCKOJBKY BeCh MaTephal yd4eOHOro Kypca HIHPOKO
UCIIONB3YETCSl ISl  PEIICHWs TMPUKIAAHbIX 3adad. [lpu  pemieHun peasibHbIX
MPAKTUYECKUX 3aJ1ay 00ydJarouyuecs: pa3BUBalOT HAOII0JaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh AHAIOTHIO, 0000maTh W
KOHKPETHU3UPOBaTh mpoldsiemy. JlesTenpbHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3a/lad OpPraHu3yeTcs B MPOLECCe U3y4YeHHUs BCeX TeM yueOHOro Kypca
«Anredpa u Hayaja MaTEMaTUYECKOTO aHATTU3a».
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Ha m3yuenue yueOHOTO Kypca «AnreOpa M Hadyala MaTEeMaTHYECKOTO aHAJIH3a»
orBoautcs 272 vaca: B 10 kimacce — 136 yacoB (4 4aca B Henento), B 11 kimacce —
136 gacoB (4 yaca B HEJCITIO).

COJAEPXKXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W JAECATUYHBIC ApOOM, MPOIEHTHI,
OecKkoHeuHble neproanueckue 1poou. [lpumenenue npoOeil U MPOLEHTOB AJIsl PEILICHUS
IPUKJIAJAHBIX 337a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEabHOU KU3HMU.

JleyicTBUTENbHBIE  4HKcia.  PanMOHambHBIE W HUPpPALMOHAJIBHBIE  YHUCIIA.
Apudmernueckue onepauuy ¢ AEMCTBUTENbHBIMHA YHCIaMU. MOyJb TEHCTBUTEIBHOTO
yucia u ero cBoiicta. [IpuOamkEHHbIE BEIUUCIECHUS, IPaBUIa OKPYTJIEHUS, IPUKUAKA U
OILICHKA PEe3yJIbTaTa BEIYMCIICHUM.

Crenens ¢ nenbM nokasaresneM. busom Herorona. Mcnosb3oBanue noaxoasen
(GopMbl 3amMCH JACUCTBUTENBHBIX YHCEN JUIsl PELICHUsA MPAKTHUYECKUX 3adad U
IIPEACTABICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOKCTBA.

Crenenp C panudOHAJbHBIM TIOKa3aTelneM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIIBLHBIM I1I0KA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTuuHbIE U  HATypaJbHbBIE
JorapupMsl.

CuHyC, KOCUHYC, TaHI€HC, KOTAHI€HC YHCIIOBOIO aprymeHra. ApKCHHYC,
aPKKOCUHYC M apKTAaHI€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCUIBHBIE ypaBHEHMsT W ypaBHEHUs-ciencTBUs. HepaBeHCTBO, pemieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHHUS IEIbIX WU JPOOHO-PAMOHAIBHBIX YPaBHEHUU U
HEPaBEHCTB. MHOTOWICHBI OT OJJHOW MEPEMEHHOM. [[eJleHne MHOTrO4YJIeHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorowiensl ¢ neabiMu kod@duuuentamu. Teopema
Buera.

[TpeoOpazoBanHus YUCITOBBIX BRIPAKEHUH, COJEPKAIIUX CTEIICHN U KOPHH.

Nppaunonansubie ypaBHeHHs. OCHOBHBIE METOJIbI PEIICHUS HpPpallMOHATbHBIX
YPaBHEHHUM.

[TokazarenbHbie ypaBHEeHMs. (OCHOBHBIE METOAbI PEIIEHUS TMOKA3aTEeIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BEIPAKEHU, COIEPKAIINX JTOTAPU(PMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JIOrapuPMUUECKuX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyblL. [IpeoOpazoBanue
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TPUTOHOMETPUYECKUX BbIpaKCHUU. PellleHre TpUroHoMeTpuIeCKUX ypaBHEHUMN.
Pemenne cucreM nMHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBI IMHEUHBIX YPABHECHUN.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICI M CBOMCTBA, BBIYHMCIICHHUE
€ro 3HA4YCHUs, IPUMECHEHUE ONPEACIUTENA JUId PELIEHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUH. Pemenue NpukiIagHbIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUM.
HccnenoBanye MOCTPOCHHOM MOJIENIN C TIOMOLIBIO MAaTPULL U ONIPEACIIUTEIICH.
IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPAaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMEe ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTHUUYECKUX 3a/1a4 U 3a/1a4 U3 pa3In4HbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DyHKUMH U TPpaPUKH

@yHKUUsA, cnocoObl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Komnozumms pyukiuit. ['paduk dyHkiuu. InemenTapHbie mpeodpa3zoBaHus rpadukoB
GyHKIUH.

OOnacTh ompeAeNeHUuss W MHOXKECTBO 3HadeHMM QyHkuuu. Hymu @yHkumu.
[IpomexyTku 3HaKonmocTossHcTBa. UETHbie W Heu€TtHble (yHKIMU. llepuonuueckue
¢ynkumu. [IpomMexxyTku MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl U MUHUMYMBbI (DYHKIIUH.
Haubonbiiee n HanMeHblIee 3HaYeHUsI (PYHKIIUN HA TPOMEXKYTKE.

JluneliHasg, KBagpaThyHas M JAPOOHO-TMHEHHAs (QYHKUMH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast (yHKUMS C HaTypajlbHbIM W LENbIM ToKa3zareneM. EE cBoiicTBa u
rpadguk. CBoiicTBa U rpaduk KOpHS N-OM CTeneHW Kak (YHKIMH OOpAaTHOM CTENEHU
C HaTypaJbHBIM [1OKa3aTEJIEM.

[TokazaTenbHas u morapudmMuueckas GyHKIIMU, UX CBOWCTBA U TpaduKH.
Hcnonb3zoBanue rpadukoB QyHKIUHN 1J1s1 pEIICHUs YPaBHEHUH.

Tpuronomerpuyeckasi OKpyKHOCTb, OIPEJEICHNE TPUTOHOMETPUUECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH B PEAbHBIX Mpoleccax U siBjIeHusX. I'paduku
pEATBHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4Y€CKOro aHAJIM3a

ITocimenoBaTebHOCTH,  CIIOCOOBI  3aJaHMs  IOCJEIOBaTeIbHOCTEH. MeTox
MaTeMaTH4eCKOW HMHAYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIC I10CIEA0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHS MAaTEMaTUYECKOrO aHaliM3a KaK aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaroas
reoMerpuueckas mnporpeccus. CymMmMa OECKOHEUHO YOBIBAIOLIEH TI'€OMETPUUYECKOM
IIpOrpeccuy. JIMHEHMHBIM U 3KCHOHEHUMAIbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IpOLIEHTOB. M cronp30BaHue NMPOTpeCcCuM I PEIICHUs PEAIbHBIX 3a1a4 IPUKIAJHOTO
Xapaxrepa.

HenpepriBHble (pyHKIMU U UX cBOMCTBA. TO4YKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkuii. CpoiicTBa (PyHKUMH HENpPEpBIBHBIX Ha OTpe3Ke. MeToa MHTEPBAJIOB IS
pelieHus HepaBeHCTB. [IpuMeHeHue CBOICTB HENpepbIBHBIX (DYHKUMH AJIs pelieHus
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3a1ay.
[lepBass u BTOpass mpou3BoAHble (QyHKIMHU. OnpeneneHue, reOMETPUUYECKHA U
(u3nyeCcKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeabHON K rpauKy (QyHKIIMH.
[IpousBoaubie 31eMeHTapHBIX (QyHKIUA. [IpousBomHas cCymMMbl, TpPOU3BEICHUS,
YaCTHOTO YU KOMIO3UIUHU (PYHKLIHH.

MHo:xecTBa U JIOTHKA
MHOXeCcTBO, Olepaluy HajJ MHOXECTBAaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHrne TEOPETUKO-MHOXKECTBEHHOTO anmnapara JUisi ONMMCAHUS PEalbHbIX
MPOIIECCOB U SIBJICHUI, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX TPEAMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CJEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KJIACC

Yucsia 1 BEIYUCTIEHUS

Harypanbubie u nensie yucina. [[pumeHeHrne npu3HaKkoB ACIUMOCTH LEIbIX YUCEN,
HauOobIMi 00mmii genutensd (nanee — HOJl) u Haumensbiee o01iee kpaTHoe (fanee —
HOK), ocratkoB mo mopayito, aaroputMa EBkimaa 1js pemieHusl 3afad B IEJIBIX
qyuciax.

KommiexkcHbie uncna. AnredOpandeckas U TpUTOHOMETpUuecKass (OpMbl 3alUCU
KOMITJIEKCHOTO 4ucia. ApudmeTHdeckue omnepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHne KOMITJIEKCHBIX YMCeNl Ha KoopauHaTHOU miiockoctu. @opmyna Myaspa.

KopHu n-oi1 creneHn U3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS
penieHust GU3NYECKUX U TEOMETPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUW W HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBHS. PaBHOCUIIBHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpruueCcKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS TOKA3ATENbHBIX U JOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PELIEHUS CUCTEM M COBOKYIHOCTEM PalMOHAIBHBIX,
UPpALMOHATIBHBIX, TOKA3AaTENIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpruMmeHenne ypaBHEHUM, CHCTEM W HEPABEHCTB K PELICHHUIO MaTeMaTUYECKHUX
3aa4 U 3aa4 W3 PA3IMYHbIX 00JacTEe HAYKH W peajbHOM >KM3HU, MUHTEpIIpEeTaIus
MOJIYYEHHBIX PE3yJIbTaTOB.

DyHKIUN U rpapuKU

I'padux xommoszuruu ¢yHkiuid. ['eomerpuueckne oOpas3bl ypaBHEHUU W
HEPAaBEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaPUKU.

['padprueckue mMeTobl pelieHrs ypaBHEHUI U HEPABEHCTB. ['paduyeckrue MeTo bl
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pEelIeHus 3a/1a4 C apamMeTpamu.

Ucnonp3oBanne rpadukoB QYHKIUNA I HWCCICAOBAHHMS TPOILECCOB U
3aBUCUMOCTEH, KOTOphbIE BO3HUKAIOT TPH PEIICHUH 3adad W3 APYIuX YydeOHBIX
IPEIMETOB U PeaTbHOM JKU3HH.

Havyajia MaTeMaTH4eCKOIo aHAJIN3a

[IpumeHeHne NPOM3BOAHOM K HCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanOoJbIIET0 M HAMMEHbBIIEr0 3HAYEHUI HENpepbIBHOM
(GYHKIIMH Ha OTpE3Ke.

IIpumeHeHne NpOU3BOAHOM I HAX0XKICHNS HAWIYYIIEeTO PEIICHHS B IPUKIIAIHBIX
3aJ1a4ax, Ui ONpeAeNICHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOT0 (POopMyYIIoi min
rpapuKoM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QpyHKuil. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

Nurterpan. ['eomerpuyeckuii CMBICI HWHTErpana. BelunciieHHe OnpencnéHHOro
uHTerpana no popmyne Hetorona—Jleitonuia.

[IpumeHeHne uHTerpaia AJjil HaXO0XKJACHUs IUIomael MIOCKuX Guryp u o0bEMOB
F€OMETPUYECKUX TEll.

[Ipumepsl  pemienuit  auddepeHuuanbHbIX — ypaBHEHUH. MareMaTtnyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX IPOLECCOB C MOMOIIBIO AU(PPEepEeHIINATbHBIX YPaBHEHUI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry oOyuenus B 10 kiiacce oOy4aroniuiicss MOJIyIHUT CISTYIONINE MPEIMETHBIC
pe3ynbTaThl 10 OTAEIBLHBIM TeMaM (enepanbHoi pabodei mporpaMMbl yueOHOTO Kypca
«AnreOpa 1 Hauajza MaTEMaTHUECKOTO aHATTU3ay:

Yucsia 1 BBIYUCICHUSA:

CBOOOZIHO OINEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoanyeckas 1po0b, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEMCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIBHOTO YUCIA;

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PEIIEeHUs] MPUKIATHBIX 3a/a4 U3 Pa3iINuHbIX
OTpacjey 3HaHUHM U peaIbHOM KU3HU;

OPUMEHSATh NPUOIMKEHHBIE BBIYMCICHUS, MpPaBWIa OKPYIJICHUS, NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCIICHUN;

CBOOOJIHO OMEPUPOBATH MOHATUEM: CTENEHB C LIEJIBIM MMOKa3aTeNIeM, UCIOJb30BaTh
NOAXOJAILYI0 (OpPMY 3aITMCH AEUCTBUTENBHBIX YACE JIJISl peLICHUS PAKTUYECKUX 3a/1a4
Y IIPEJCTABIICHNS JaHHBIX;

CBOOOJHO OMNEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHY;

CBOOOJHO OINEPUPOBATH MOHATUEM: CTENEHb C PAlMOHAIBHBIM I[TOKa3aTelieM;

CcBOOO/IHO OTIEPUPOBATh MOHATUSAMU: JIOTapU(M YKCIA, TECATUUHBIE U HATypaJIbHbIE
aorapudmel;

CBOOOZHO OMNEpUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
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YHUCJI0BOI'0 apryMEHTa;
ONEPUPOBATh TOHATUSAMU: APKCHHYC, APKKOCHHYC W apKTaHI€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh TMOHSATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHSTH Pa3JIMYHbIE METO/IbI PEIICHHS PAMOHAIBHBIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PELICHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MMOHATUSIMH: MHOTOWIEH OT OJHOW TEPEMEHHOM,
MHOTOWIEH C IEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWICHA, NMPUMEHATH JIeJICHUE
MHOTI'OYJIEHa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopeMmy Buera qns pemenus
3az1ady;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUCTEMA JMHEHHBIX ypaBHEHMI, MaTpula,
ONPEIEIUTENIb MAaTPULBl 2 X 2 U €ro FreOMETPUYECKHIA CMBICII, UCIIOJI30BaTh CBOMCTBA
OTpeAenuTeNs 2 X 2 Ui BBIYUCICHUSA €r0 3HAa4YeHHs, MPUMEHSATH OIMpPEIeIUTEIH
JUIS. PELIEHUsT CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOJIEIUPOBATh PEaJbHBIE CHUTYalHH
C TIOMOIIBIO CHUCTEMBI JIMHEHWHBIX YPaBHEHUMH, UCCIEIOBATH IIOCTPOCHHBIE MOJEIH C
ITOMOIIBIO MATPHUIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MTOJYYEHHBIN PE3YIIbTAT;

HCIIOJIb30BaTh CBOMCTBA IEMCTBUI C KOPHSAMH ISl MPE0Opa30BaHUs BbIPAKEHU;

BBITIOJIHATH MPE0OpPa30BaHMS YHUCIOBBIX BBIPAKECHHUM, COJIEp)KALIUX CTENEHU C
paIoHaIbHBIM MTOKa3aTeseM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(PMOB [JIs1 MpeoOpa3oBaHUs JIOTApUPMUIECKUX
BBIPAKEHU;

CBOOOMHO OMEpUPOBaTh TMOHATUSIMHU: HpPpPALMOHAIBHBIC, TOKa3aTeNbHBIE W
JorapuMuyueckue ypaBHEHHs, HAXOJIWUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
NEPEXO0JI0B UJIM OCYIIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (OopMybl uIsi mpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBHIPAKCHHI;

CcBOOOHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUIECKOE ypaBHEHUE, IPUMEHATD
HeoOxoaumbie (OPMYIBl JJIS PEIICHHS] OCHOBHBIX THIOB TPUTOHOMETPHUYECKUX
YPaBHEHHUI;

MOJICIUPOBATh PEATbHBIC CUTYAIlMHM Ha SI3bIKE alreOpbl, COCTABIISITH BHIPAKCHHUS,
ypaBHEHUs, HEPaBEHCTBA MO YCJOBHIO 3aJa4M, HMCCIEIOBATH MOCTPOCHHBIE MOJIEIH
C UCTIOJIb30BAaHUEM armmapara anreOpsl.

DyHKIUM U rpadukn:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKLHUH,
B3aMMHO OOpaTHbIe (QYHKIMH, KOMIO3UIUS (QyHKIMM, rpaduk (QYHKITUU, BHITIOIHSATH
AJIeMEHTapHbIE PeoOpa3zoBaHus rpa@uKoB HYyHKIINIA;

CBOOOJIHO OTIEPUPOBATH MOHATHIMHE: 00JIaCTh ONPECTICHUS U MHOYKECTBO 3HAUCHH
byHKIMH, HyTd QYHKUINU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOMHO  ONEpPUPOBaTH MOHATHAMH: UETHBIE M  HEUETHbIE  (PYyHKIUH,
nepuoanyeckre (QYHKIUH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIHMH, MAaKCUMyMbl H
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MUHUMYMBI (DYHKIIUH, HAaNOOJIbIIIEe U HAMMEHbIIIee 3HaueHNe (YHKIIMN HA POMEXKYTKE;
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: CTENEHHAs! (PYHKIMS C HATYPAIBHBIM U LIETbIM
nokasaresieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJlbHBIM M IEJbIM MOKa3aTeseM,
rpa@uk KOpHS N-Oi cTemeHW Kak (PYHKIUMU OOpaTHOM CTENEHHW C HaTypalbHBIM
MOKa3aTeieM;

ONepUpPOBATh MOHATUAMHU: JTUHEHHAs, KBaJpaTHUHAs U JPOOHO-TMHENHHAs (YHKIINUH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEAOBAHNE U MIOCTPOCHUE UX TPadUKOB;

CBOOOJHO OIMEpUpOBaTh MOHATUSIMHU: TIOKa3aTelibHas U JorapupmMuyeckas
(GYHKITMU, UX CBOKWCTBA M TPa(UKH, HCTIOIH30BaTh UX TPadUKH JIJIs pEIICHUST YPaBHCHHU;
CBOOOJTHO  ONEPUPOBATH  TOHATHSAMHU:  TPUTOHOMETPUYECKAS]  OKPY>KHOCTD,
ONpEe/ICICHUE TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apTyMEHTA;

MCTIONB30BaTh rpaduku (YHKIUN JJIs1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU PEIICHUU 3a/lad W3 JAPYruX YUYEOHBIX MPEIMETOB M PEATIbHOM >KU3HU, BBIPAXKATh
dbopmyIamMu 3aBUCUMOCTH MEX]1y BEIIMYNHAMU;

Hayasa maTeMaTH4eCKOro aHAJIM3Aa:

CBOOOJHO ONEPUPOBATh MOHATUAMH: apUPMETUYECKass U TIeOMEeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBaloIlas IeOMETpUYEcKash IMPOrpeccus, JIMHEHHBIH WU
HKCIIOHEHIUAJIBHBIM pOCT, (OopMyja CIOXKHBIX MPOLEHTOB, HMETh IpPECTaBICHHE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU [UIsl PEIICHHS] pPEATbHbIX 3aJad  IPHUKJIAJHOrO
Xapakrepa;

CBOOO/ZIHO OIEpUPOBaTh IMOHATUSMU: TOCIEI0BATEIbHOCTh, CIIOCOOBI 3aJlaHUs
NIOCJIEOBATEIBHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOKJICHHS MAaTEMAaTHUYECKOTO aHAJIN3a KaK aHaln3a OECKOHEYHO MaJbIX;

CBOOOZIHO ONEpHUpPOBaTh MOHITUSIMM: HENpPEpBhIBHbIC (PYHKIMHM, TOYKU pa3pbiBa
rpadguka QyHKIUHM, ACHMOTOTHI rpaduka PyHKIUU;

CBOOOJHO OIEpUpoBaTh MOHATHEM: (YHKUHS, HENpephiBHAs Ha OTPE3KE,
OPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH JIJIs pelIeHus 3a/1a4;

CBOOOZHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBbIE (YHKIUH,
KacaresbHas K rpaduky QyHKINH;

BBIYMCIIATh IPOU3BOJIHBIE CYMMBI, POU3BENCHHS, YACTHOIO U KOMITO3ULIUH JIBYX
(GYHKIMI, 3HAaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

MCIIOJIH30BaTh TEOMETPUUYECKUNA W (PU3MUECKHUI CMBICI TTPOU3BOIHOMN JIJIST PEIICHUS
3a7ad4.

MHo:KecTBa H JIOTHKA:

CBOOOJHO OIEpUPOBATh MOHSATUSIMHU: MHOXKECTBO, OMEpAIlMU HaJl MHOXKECTBAMH,

HCIIOJIb30BaTh TECOPETUKO-MHOXKECTBEHHBIN armapar JJjis ONMUCAHUsA peabHbIX
MIPOIIECCOB U SIBJICHUM, MIPU PEIICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJTHO  OTEPUPOBATH TMOHATUSIMH: OIpPEACIICHUe, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, TOKA3aTeIbCTBO, PABHOCHIIHHBIC
YpPaBHEHUs U HEPABEHCTBA.
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K kon1iy oOyuenus B 11 kiiacce 00y4aroniuiicst moay4duT CaeaAyIOUIie NpeaAMETHbIE
PE3yJIbTaThI 110 OTAEIBHBIM TeMaM (eiepabHON padouei MporpaMmMbl y4EOHOTO Kypca
«Anrebpa 1 Hayajza MaTEMaTUYECKOIO AaHATTU3a»:

YucJia v BbIYUCIICHNUA

CBOOOJHO OIEPUPOBATH IMOHATHSIMH: HATYpPaJIbHOE W II€JI0€ YHUCIO, MHOXXECTBA
HaTYpaJIbHBIX U LEJIbIX YUCEI, UCI0JIb30BaTh MPU3HAKK ACIUMOCTH 1enbix yuces, HOJJ
u HOK HatypanbHBIX YuCeN [Jid pelieHus 3ajad, IPUMEHATh alroputM EBkinaa;

CBOOO/IHO OIEpHUPOBATH MOHIATHEM OCTaTKa MO0 MOJYJIIO, 3alUChIBAaTh HATypaIbHBIC
YHUCJia B pa3JIMYHbBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJ, NPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B alre0Opandeckol u
TPUTOHOMETPUUECKON (opMe, BBINOJIHATH apu(PMETHUYECKUE OIepalui C HUMHU U
n300paxaTh Ha KOOPJIMHATHOU MIIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO ONEpUpOBaTh MOHATUSAMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE M
Jgorapu(pMUUecKre HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIbI0 PABHOCUIBHBIX
IIEPEX0/I0B;

OCYUIECTBJIATh OTOOP KOPHEH MpU PELIEHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJIHO ONIEPUPOBATH MTOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSITh
HEeoOXoauMble (OpMyNbl JIi PELICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMH: CHUCTEMA U COBOKYITHOCTh YpAaBHEHUH U
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl U COBOKYIITHOCTEH pAalMOHAJIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEIbHBIX W
Jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh pauuoHaIbHbIE, HPPAIIMOHAIIBHBIE, MTOKa3aTeNlbHbIE, JJOTApU(DMHUUECKUE U
TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPIKALLNE MOYJIM U ITAPAMETPBI;

MIPUMEHSTh IpaPUUECKUue METOIBI JUIsl pELIEHUSI YPABHEHUI U HEPABEHCTB, a TAKKE
3a/1a4 € MMapaMeTpaMHu;

MOJIEJIMPOBAaTh pealbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABISATh BBIPAKEHUS,
YPAaBHEHUs1, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO 3a7a4M, UCCIEN0BATh IOCTPOCHHBIE
MOJIENIM C HCIIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IOJYUYECHHbBIN
pe3ynbTar.

DyHKIUM U rpadukn:

CTPOUTh TpadUKHd KOMMO3UIUU (PYHKUMH C TOMOIIBI  3JIEMEHTapHOrOo
UCCJIEIOBAaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTH Te€OMETpHuUecKne oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CcBOOOZHO OMEPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKIIUH;

OPUMEHATh QYHKIUH ISl MOJIEITUPOBAHUS U UCCIIEI0OBAHUS PEAIbHBIX IPOLIECCOB.

Hauajia MaTeMaTH4eCKOIr0 aHAJIN3A:
18



UCIIOJIB30BaTh MPOU3BOIHYIO ISl MCCICIOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI;

HaxOJWUTh HAWOOJbIIEE W HAWMEHBINEE 3HAYCHHWS (YHKIMU HENPEPHIBHON
Ha OTPE3Ke;

UCIIOJI30BaTh  MPOU3BOJHYIO  JUISI  HAaXOXKJICHUS  HAWIYYIIETO  PEIICHUS
B MPHUKJIAJHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMUYECKHX, 3a/1a4ax, IS ONpPEaCICHUSI
CKOPOCTH U YCKOPEHHSI TIpoIiecca, 3aJaHHOTO (OpMYIIOH WU TpadHuKoM;

CBOOOJIHO ONEPHPOBATH MOHATHSAMU: IIEPBOOOpa3Has, ONMPEIACIEHHBIA WHTETpa,
HaXOJUTh IIEPBOOOPA3HBIC SJICMEHTAPHBIX (YHKIIUK U BBIUUCIIATH HHTETPa 1o (hopmyJie
Hrrorona—JleiiOuua;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (GUTYP B 0OBEMBI TEN C TIOMOIILI0 HHTETPAIa;

UMETh TPEJCTABICHUE O MAaTEeMaTHYeCKOM MOJCIMPOBAHUA Ha TPUMEpE
cocTaBiieHus ¢ epeHIInaIbHbIX YPaBHCHUMH;

pemarh MPUKIATHBIE 3adadd, B TOM YHCJIE COIMHUATBHO-DKOHOMHYECKOTO U
(bU3UYIECKOro XapakTepa, Cpe/ICTBAMU MaTEeMaTHYECKOTO aHaIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Hazsanue Konmaectpo |OCHOBHOE CONEPKAHNE| Ocpopmpie BHAB JESTENBHOCTH | DIEKTpOHHBIE (IM(POBHIE)
pazzena (Tembl) 4acoB O0yJarOIIIXCS 00pasoBaTebHbBIE PeCypChl
MHOXECTBO 24 MHOXECTBO, Hcnons30BaTh A cmam EID.
JIEUCTBUTEI onepanuu TEOPETUKO- MartemaTtuka
BHBIX HaJI MHOECTBEHHBIN https://shop.pro
qHCe. MHOXECTBAMU ammapar Jisi ONMUCaHUs sv.ru/ya-sdam-
MHorounex Y UX CBOWCTBA. X0J1a pEIICHUs eqge-
BL. JnarpamMmbl MaTeMaTHYECKUX 3aJa4d, a matematika214
PanmonanbHbl Oiinepa - TaKX€ peajbHbIX NPOLIECCOB U 7
€ YpaBHCHHUSA U Benna. SIBJICHUM. OnepupoBatb
HEpPaBCHCTBA. IIpumen INOHATHUSAMHU:  PALlMOHAJIBHOC
Cucrem CHUC YHCJIO, OecKkoHeYHas
bl TEOPECTU nepuoAndecKas JpoOb,
JIMHENH KO- MPOLCHTBI; HPpaALMOHAIIBHOC
BIX MHOKEC U JICUCTBUTEIBHOE YHCIIO;
YpaBHEH TBCHHOT MOZIYJIb JIEUCTBUTEIBLHOTO
1507 0 4uCjla, MCIIOJIb30BaTh 3THU

alapar IOHATUSA TPU IPOBEICHUU

a i paccy X IeHun

pemcHn U JI0Ka3aTeNIbCTB, NPUMEHSATH

A 3a1at. IpoOM ¥  TPOLEHTHI  JIs

Panmonainbsnbie pelIeH s

quca.
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OOBLIKHOBEHHBIE U
JeCATUYHBIC JPOOH,
MPOIICHTHI,
OECKOHEUHBIC
MIEPUOIUYECKUE
JpoOu.
[Ipumenenue
npo0eit u
MIPOIICHTOB JUISE
pelieHus
MIPUKIIATHBIX
3aj1ad4.
JIeiCTBUTEIbHBI

e YHCIIa.
ParnmonansHbIC

u

HMppalroHaIbHbI

e Yyucia.
Apudmernuecku
€ omepauum ¢
IEUCTBUTEIILHBI
MH YHCJIAMU.
Monaynb
JICUCTBUTEIBHOIO
Yyucia u ero
CBOMCTBA.
[TpubnuxEénnbie
BBIYHCIICHMS,

IIPUKJIATHBIX 3a1a4 u3
Pa3IMYHBIX OTPACiEd 3HAHUW U
peabHOU KU3HMU.
Hcnonb3oBaTh mpuOIMKEHHBIC
BBIYHCIICHUS, IIpaBUJIa
OKpYTJICHUS, TNPUKUAKY H
OLICHKY pe3yJabTara
BBIUHCIICHUM.
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IpaBuia
OKpYTJICHUA,
MPUKUJIKA U OLICHKA
pe3yJibTaTta
BBIYMCJICHUH.
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OcHoBHEBIC

METOJIbl PELICHUS
HETbIX U JAPOOHO-
palMOHATIBbHBIX
YpaBHECHUU

u HEPABEHCTB.
MHoroujeHbl  OT
OJTHOM
IIEPEMEHHOM.
Henenue
MHOTOYJICHA Ha
MHOTOYJICH C
OCTaTKOM.
Teopema besy.
MHoOTr04JIeHBI C
LIEIBIMU

ko3 purmeHTamu.
Teopema Buera.
Pemenue  cucrtem
JIMHEHUHBIX
YPaBHEHUM.
Marpuna cucTeMsl
JIMHEHHBIX
YPaBHEHUM.
Onpenenurens
MaTpuibl 2X2, ero
r€OMETPUYECKUI
CMBICII M CBOICTBA;

[IprmensaTh pa3IuyHbIe
METO/IbI peneHns
palMoHaJIbHBIX M JpPOOHO-
PAalMOHAJIBHBIX YPAaBHEHHM; a
TaK)K€ METOJl UHTEPBAJIOB IS
pELICHUS HEPABEHCTB.

OnepupoBatb MTOHSTUAMU
MHOTOWICH oT OJTHOM
IIEPEMEHHOM,  €ro  KOpPHH;
MIPUMEHSITh JIEJICHHE
MHOTO4JIeHa

Ha MHOTOWIEH C OCTaTKOM,
Teopemy be3sy u Teopemy
Buera na pemenusaszanad.

OnepupoBaTb  NOHATHUSIMHU:

cucTeMa JIMHEWHBIX
YpaBHEHUM, MaTpulia,
OTIPEICIIUTENIb MaTPUIIBI.
Hcnonp3oBaTh CBOMCTBA

ompeaenurens 2 X 2 a4
BBIUMCJIICHHS €ro 3HaudcHUs,
MPUMEHATH ONPEACTUTENN IS
pEIIEHNUs] CHUCTEMbl JUHEHHBIX

YpaBHEHUM.

MopaenupoBathb peabHbIC
CUTYyalluu c IMOMOIIBIO
CHUCTEMBI JIMHEHMHBIX

23



BBIUMCIICHUE ero
3HAYCHUS,
MIPUMEHCHUE
ONpEAECIUTEN  JJIst
pELICHUsI CHUCTEMBbI
JIMHENHBIX
YPaBHCHUU.
Pemenue
MPUKIAIHBIX 3a]a4
C MMOMOIIbIO
CHCTEMBI TUHEHHBIX
YpPaBHEHUU

YpPaBHEHH, HCCIIEI0BATh
NIOCTPOCHHBIE ~ MOJENU  C
MMOMOILBIO MaTpuIl u
ONPEAECTUTEIIEH,
UHTEPIIPETUPOBATH

ITOJIyYEHHBIA PE3yJIbTaT
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OYHKIIUU U TPpaPUKH.
Crenennast (QyHKIUsA
C LIEJIBIM [TOKA3aTeNIEM

12

OyHKIHSI, CHOCOOBI 3aJaHus
dbynkuu. BzaumHo oOpaTHbIe

(bYHKITIH.

Kommosurms GbyHKITHA.
I'paduk GbyHKIUH.
DneMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIMA. O6nacTh

ONPENEIICHUS U MHOECTBO
3HaueHuit ¢yHkuuu. Hymu
(yHKUIHUU. [IpomexyTkn
3HAKOIOCTOSTHCTBA.

UETHble W HEYETHBIC
byHKIIUU.

[Iepnoanueckue

byHKIIUU.

[IpoMeXyTKM MOHOTOHHOCTH
byakuuu. MakcumMymbl U
MUHHUMYMBI GyHKIUN.
HauOonbiiee u HauMmeHbIIee
3HAYEHUE byHKUMN Ha
MPOMEKYTKE.

JluneriHasg, KBaagpaTU4Has U
IpOoOHO- JHHEWHasT (QYHKIMH.
DJIEMEHTapHOE HCCIIEAOBAHUE
U TOCTPOCHUE TPadUKOB ITHX
GyHKUIUH.

Crenedb C  LIEJIBIM

OnepupoBarh MOHATUIMHU:
byHKIHA, CrocoObl
3aJaHus byHKINH,
B3aMMHO oOpaTHbIe
GyHKIIUA,  KOMITO3UIIUS
(bYyHKITHIHA, rpaduk
byHKIUY, 00J1acTh
OnpeaeIeHUs U
MHOXECTBO 3HAYEHUU
GyHKUMU, HYIU (DYHKIIHUH,
TPOMEKYTKH
3HAKOTIOCTOSIHCTBA,
JIVHEHHAs, KBaJpaTH4YHAas,
IpoOHO-  JUHEWHas |
cTeneHHas QyHKIIUH.
BrinmonHsaTh
JJIEeMEHTapHbIE
npeoOpa3oBaHuUs
rpadgukoB GyHKIUNA. 3HATH
U yMeTb  JOKa3bIBaTh
YETHOCTh WJIM HEYETHOCTH
byHKIIUY, TEPUOTUIHOCTD
byHKINH, HaxOJHTh
TIPOMEKYTKH
MOHOTOHHOCTH

byHKIIUA, MaKCUMyMbl U
MUHHUMYMBI byHKINHA,

A clam
EI'D.
MartemMaTuk
a

https://shop
.prosv.ru/ya
-sdam-ege-

matematika
2147
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rokaszarejieM. buHOM
Herotona.

Crenennass  QyHKIHMs €
HaTypajJbHbIM U  LIEJIBIM
nokasarejeM. E€ cBolicTBa u

rpaduk

HauOoJIbIIIEE U
HanuMCHBIIIEE 3HAYCHHE
(GYHKIIUU HA TTPOMEXKYTKE.
PopmyIMpoOBaThH 17}
WJUTIOCTPUPOBATH
rpaduyecKu CBOICTBa
JIMHEMHOMH,

KBaJIpaTUYHOU, APOOHO-
JIMHEHHOM M CTEICHHOMU

byHKIUH.

Beipaxate  QopMmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU.

3HaTh OIPEACIICHUE
U CBOMCTBA CTCIICHHU
c LICJIBIM
MoKa3aTesieM;
TTOJIXOJISIIITY O
bopmy 3anucu
JICUCTBUTEIBHBIX
YUCeN ISl PEUICHUS
MPAKTUYECKUX 3a]1a4
u MPE/ICTaBICHUS
JTAaHHBIX

26



pupMETHIECKHU KOPEHb
n-omn CTEIICHU.
WppanuoHanabHble
ypaBHEHUS

15

Apudmernuecknii KopeHb
HATYpaJIbHOM CTENEHU W
€ro CBOWCTBA.
[IpeobpazoBanus
YUCJIOBBIX BBIPaKEHUH,
COAEpKAIIUX CTCIICHU U
KOpHH.

HNppanunonanbHbie
YpaBHEHHUS. OcHoBHBIE
METOBI peLIeHus
HppanuoHaIbHbIX
YPAaBHEHHUM.
PaBHOCHIIBHBIE TIEpEXO/bI
B pelieHun
UppalMOHaIbHBIX
YPaBHEHH.

CaoiicTBa u rpaduk KOpHS
n-ou CTEIICHU KakK
byHKIIH oOpaTHOM
CTEMEHH C HaTypajlbHbIM
NOKa3aTeaeM

PopmyIMpOBaTSH,
3alUChIBATH B
CHMBOJIMYECKOU
dbopme

U UCIOJb30BaTh CBOWCTBA
KOpHSA

N-Ool  CTEIleHWu  JUId
npeoOpa3oBaHuUs
BBIPAKEHUMU.

Haxonute pelieHus
UppalMoOHaIbHbIX
YPaBHEHUI C ITOMOIIBIO
PaBHOCHIIBHBIX

IIEPEXO0/I0B WIn
OCYUIECTBJISII  MPOBEPKY
KOpHEM.

Crpouts rpaduk (QyHKINH
KOpHSA

N-oii cTernenn Kak oOpaTHOM
1l QYHKIMK CTEIEHU C
HaTypaJbHbIM
NOKa3aTeaeM

S cnam
EID.
Matem
aTuka

https://
shop.pr
osv.ru/
ya-
sdam-
ege-
matem
atika2l
47
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[TokazarenpHast (QyHKIHUA.
Iloka3arenbHbIE ypaBHEHUS

10

Crenenb c
palOHaIbHBIM
NOKa3aTejleM |

€€ CBOMCTBa.
[TokazaTenbHas (QyHKIUA,
e€ cBoiicTBa U TrpaduK.
Ucnons3zoBanne rpaduxa
GyHKIUU  JIsI  PEIICHUS
YpaBHECHUM.
[Toka3arenbHble ypaBHEHUS.
OCHOBHBIEMETO/IBI PELICHUS
MOKa3aTEJIbHbIX YPABHEHUN

DopmMyIupoBaTh
ONIPENICIICHHE

CTEIECHH c
PalMOHAIBHBIM
MOKA3aTEJIEM.

BrinonHaTh
npeobpa3oBaHUs
YHUCJIOBBIX BBIPAKECHUH,
COZIEPIKAILUX CTEIEHU C
palMOHAIBHBIM
IIOKAa3aTeJIEM.
Hcnonb3oBate  1u(poBbIe
pecypcel  JUisi  MTOCTPOECHUS
rpaduka

NOKa3aTeIbHOM (PYHKIIUU

Y U3y4CHUSEE CBOWCTB.
Haxonute pelIeHus

IIOKA3aTEIbHBIX YPABHEHUU

S coam
EID.
Marema
THUKa

https://s
hop.pro

sv.rulya
-sdam-
ege-
matemat
ika2147
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Jlorapudmuyeckas QyHKIHUA.
Jlorapudmuyeckue
ypaBHEHHUS

18

Jlorapudm quCIIa.
CaoiicTtBa norapudma.
JlecsaTrunbie 51
HaTypaJIbHbIE
Jorapu@mel.
[Ipeo6pazoBanue
BBIPAXKCHUU,
coJiepKaImx
aorapupMsl.
Jlorapupmuueckas
byHK1US, €€ CBOMCTBA
U rpaduk.
Hcnons3oBaHue
GyHKUMKA IS
YPaBHEHH.
Jlorapudpmuyeckue
ypaBHEHHUSI.
METOTbI
JorapuMUYECKUX
ypaBHeHUl. PaBHOCHIIbHBIE
TEPEXOIBI B pEIICHUH
JorapuMUYECKUX
YpPaBHEHUM

rpaduka
pereHus

OCHOBHBIE
pereHus

JlaBaThb
norapudma
4KCIIa; AECITUYHOTO U
HaTypaJbHOTO
norapudma.
Hcnons3oBatTh
CBOICcTBa Jorapudmon
UL peoOpa3oBaHus
JorapupMUYECKUX
BBIPAKEHU.

Crpontb rpadux
JorapupMuyYecKou
byHKIIUN Kak
oOpatHoOM

K [IOKa3aTeJIbHOW U
HCIOJIb30BaTh CBOKMCTBA
JorapupMuyIecKou
GyHKIMM 711 peIIeHUs
3azay.

OIIpe/IeIICHUE

Haxonuts

peneHns
jorapupmMuyec

KUX YPaBHEHUU

c IIOMOILIBIO
PAaBHOCHJIBHBIX
IIEPEXO0I0B WIIN

OCYILIECTBJISISL IPOBEPKY
KOpHEHN

A cmam EI'D.

MaremaTtuka
https://shop.pro

sv.ru/ya-sdam-
€ge-
matematika214
7
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Tpuronomerpuyeckue 22 Cunyc, kocuHyc, TaHreHc u | JlaBathb onpenenenus]; 1 cmam EID.

BBIPDAXKCHUS U YPABHCHUSI KOTaHI'CHC YUCIIOBOTO | CHHYCa, MaremaTuka
aprymMeHTa. ApKCHUHYC, KOCHHYCA, https://shop.pro
apKKOCHHYC U  apKTaHI'€HC TaHreHeca u sv.ru/ya-sdam-
YHCIIOBOrOAPTYMEHTA. KOTaHI€HCa ege-
Tpuronometpudeckas YHCIJIOBOTO ;’latematlka214
OKPY>KHOCTb, apryMeHTa; a -
OIpeeICHHE TaKXe apKCHUHYCA,

TPUTOHOMETPUUYECKUX aprKOCHiyca v
byHKIHiA CCIIOBOLO apKTaHTeHCA YUCIIA.
apryMeHTa. [TpuMeHSITH
OcHOBHBIE OCHOBHBIE
TPUTOHOMETPHUYECKHUE TPUTOHOMETPHUYECK
bopMyIIHL. ue GopMynbl IS
IIpeo6pazoBanue npeoOpa3oBaHUs
TPUTOHOMETPHUYCCKUX TPUTOHOMETPHUECK
BBIPAKCHHI. Pemenne UX BBIPKEHHH.
TPUTOHOMETPUUYCCKUX [MpumensTs  GopmyIIbI
ypaBHEHUI TPUTOHOMETPUHU TS
pereHus OCHOBHBIX
THIIOB
TPUTOHOMETPHUSCKUAX

YpaBHEHUU
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[TocnenoBaTenbHOCTH
U TIporpeccuu

10

ITocnenoBaTenbHOCTH,
CIIOCOOBI 3aJIaHus
MOCJICOBATEIILHOCTEH.
Meton MaTeMaTHYeCKOM
WHIYKIIMU. MOHOTOHHBIE H
OTpAaHUYECHHBIC
IIOCJIE/IOBATCIbHOCTH.
Ucrtopus aHaJIn3a
OECKOHEYHO MaJIbIX.
Apudmernueckas u

r€OMETPUYECKASITPOTPECCHH.
beckoneuno

yObIBaroIIas
reoMeTpudecKas
porpeccusl.

Cymma OCCKOHEUHO
yOBIBaIOIIEH
reOMETPUYECKOU
MPOTPECCUH.

JInHerHbIN u
3KCIIOHCHIIMAJIBHBI POCT.
YHucno e.

dopmyna CJIOXKHBIX
MPOLICHTOB.
Hcnons3oBanue
MIPOTrPECCUU JUISE
pelieHus peaTbHBIX

OnepupoBatb
TTOHSTUSMU:
MOCJIEA0BATEILHOCT

b, CIIOCOOBI 3aJjaHUS
MOCJIEA0BATEILHOCT
€ii; MOHOTOHHBIC U
OTpaHUYECHHBIC
MOCJIEA0BATEILHOCT

u; HCCIICIOBATh
MOCJIEA0BATEILHOCT

W Ha MOHOTOHHOCTh

1 OTPAHUYEHHOCTb.
[Tomy4ats
MpeJICTaBIICH

ue 00
OCHOBHBIX

1791 (3:0:9

aHajau3a

OECKOHEYHO

MaJIbIX.

JaBarb onpenesienue
apu(pMEeTHICCKON u
r€OMETPHUUECKOMN
MPOTPECCUH.
Jloka3pIiBaTh CBOMCTBA
apupmMeTHIeCKOn u
F€OMETPHUUECKOM

A clam
EID.
Marematu
Ka

https://sho
p.prosv.ru/
ya-sdam-
ege-
matematik
a2147
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3a7a4 MPUKJIATHOTO MPOTPECCUM, HAXOJIUTh
xapakrepa CyMMY YJICHOB
MPOTPECCUH, a TAKKE
CyMMY YJICHOB
OECKOHEUHO
yOBIBaroIeH
F€OMETPHUUECKOMN
MPOTPECCHUH.

Hcnons3oBath
MIpOTpecCcuu

JUISt pelieHus
3a1a4
MIPUKJIATHOTO
XapakTep.
IIpumeHnsTh
hopmymy
CJIOKHBIX
MPOIIEHTOB  JIst
pelieHus 3aaad
u3 peasibHOM
MPaKTUKU




HenpepriBable QyHKIINU.
[IponsBonnas

20

Henpepriubie

byHKIIAN u 170
CBONCTBA. Touxa
pas3pbiBa.

AcuMITOTHI rpauKoB
bYHKITHH. CaoiicTBa

GyHKUIUNA HENpephIBHBIX HA
OTpPE3KE. Meton
WHTEPBAJIOB [JII PEIICHUS
HEPAaBEHCTB.

[Ipumenenue CBOWICTB
HETPEPBIBHBIX (DYHKIUN 11
peleHns 3a1ay.

Ileppas  u  BTOpad
POU3BOIHBIE (DYHKITHH.

Onpenenenue,
T€OMETPUYECKUIA U (HU3UIECKUI
CMBICIT MIPOU3BOHOM.
YpaBHeHne

KacaTtelbHOH K Tpaduxy
bynkmuu.  [IpousBoaHbIe
AJIEMEHTApHBIX  (PYHKITUH.
[TpousBoaHas CYMMBl,

IPOU3BEICHUS, YaCTHOTO U
KOMIO3UINH (PyHKINN

OnepupoBatb
MOHSITHSIMHU:

byHKIUA
HENpephIBHAS Ha
OTpe3Ke, TOYKa
pa3ppiBa  (YHKIUH,

acuMIToTa Trpaduka

byHKINH.
IIpumeHsTh CBOKCTBA

HEIPEPBIBHBIX
byHKIUH IS
pelieHus 3a1ay.
OnepupoBatb
MOHATUSAMU: TIepBas W
BTOpasi  MPOU3BOJIHbBIC
byHKINY, MMOHUMATh
busznueckuit u
F€OMETPUYECKUN CMBICIT
MIPOM3BOIHOM;
3aMUChIBaTh ypaBHEHUE
KacaTeJIbHOM.
Berauncisate
MPOU3BOJHBIC  CYMMBI,
MPOU3BEACHUS,
YaCTHOTO U CJIOKHOM
GbyHKIUH.

N3ydars NpOM3BOAHBIE

bl ciaM
EID.
Maremaru
Ka

https://shop
.prosv.ruly
a-sdam-
ege-
matematika
2147
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AJIIEMEHTAPHBIX
GbyHKITUH.
Hcnons3oBatTh
Tr€OMETPUYECKUN U
buzngeckuit
CMBICIT
MPOU3BOJHON ISt
pelIeHus 3a1a4

IToBTOpEeHue, 0600IICHHE,
cUcTeMaTH3anus 3HAaHUU

5

OcHOBHBIE TIOHSITUSI Kypca
anreopbl u Hayal
MaTEMaTHYECKOTO aHaJm3a
10 xiacca, 0000IIeHHE U
cucTeMaTu3alys 3HaHUU

IIpumMeHSITP OCHOBHBIE

MOHSTHUS Kypca
anreOppl W Hayanl
MaTeMaTH4eCKOTro

aHanusa I pelIeHUs
3a1a4

U3  peajbHOU

YKU3HU 151

34



Jpyrux
IIKOJIBHBIX

IIPEIMETOB

OBIIEE KOJIMYECTBO 136
YACOB IIO ITPO'PAMME
11 KJIACC
HaszBanue paznena Konmuec |OcHOBHOE cojepkanue | OCHOBHBIC BHIBI  JCITCIBHOCTH DJCKTPOHHBIC (IIU(PPOBHIC)
(Tembl) TBO paznena(Tembl) 00yJaronmxcs o0pazoBareNbHbIE PeCcypChl
4acoB
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Hccenenoanu
e (QyHKIMii ¢
IIOMOILBIO

ITPOU3BOTHOU

22

[Ipumenenue
MPOU3BOJHOU

K

UCCJIEI0BAHU

10 QYHKITUH

Ha  MOHOTOHHOCTb H
KCTPEMYMBI.
Haxoxnenne
HanOOJIbIIETO U
HAaUMEHBIIIETO  3HAYCHMUS
HEINpEePbIBHOM  (PyHKIIMU
Ha OTpE3Ke.
[Ipumenenune
MPOU3BOJHOM

JUTSL HAXOXKICHUS
HaMJTy4lIero

peLIeHus B
TIPUKIIATHBIX

3ajiavyax, TUTST
onpeaeIeHUs

CKOPOCTH u
YCKOPEHMS

npoiiecca,

3aJIaHHOTO

bopmyoit WIH
rpadukom.
Kommosummst  GpyHKITUHA.
['eomerpuyeckue 00pasbl

Crtpouts rpaduk KOMIO3UIIH

byHKIIHI c MTOMOILBIO
AJIEMEHTAPHOIO HCCIIEZIOBAHUS U
cBOMcTB KoMno3uiuu. CTpouTh

reOMETPUUECKHE o0pasbl
YpaBHEHHM U HEPABEHCTB

Ha KOOPAMHATHOMN
IJIOCKOCTH.

Hcnionp3oBath

TIPOU3BOTHYIO TUIS

uccienoBanus PyHKIIMN

Ha MOHOTOHHOCTH Ml 3KCTPEMYMEI;
HaXOIUTh HanOOJIbIIIEE u
HaWMeEHbIIIee 3HaUYeHUsT (QYHKIIUU
HEIMPEPBIBHON Ha OTpPE3KE;
CTpOUTh Trpaduku (QYHKIUNA Ha

OCHOBaHUU IIPOBEAEHHOTO
VCCJIEIOBAHUS.

Hcnons3oBath

IIPOU3BOIHYIO JUISL
HAaXOXKIECHUS

HaWJIy4YlIero

pellieHus B MPUKIIATHBIX, B TOM
yHUCIye COLMAJIbHO-

HSKOHOMUYECKUX, 3ajadax, MAJs
OTIpeJIeNIeHUs] CKOPOCTH

M YCKOpeHus  mpoliecca,
3alaHHOrO  (popMyJIoi WK

A cmam EI'D. Maremartuka

https://shop.prosv.ru/ya-
sdam-ege-matematika2147
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ypaBHEHUN U HEPABEHCTB

Ha KOOPJAUHATHOU

rpaduKoMm.
[TomyuaTe nipeicTaBiaeHue

O MPUMEHEHUHU POU3BOTHOU

B PA3JIMYHBIX OTpACIIX IINIOCKOCTHU

3HAHUUN

[lepBooOpaznas u 12 [TepBooOpa3zHas, OnepupoBath noastusimu: | S comam EI'D. Matematuka
UHTETpal OCHOBHOE CBOWCTBO nepBooOpasHas u onpenenéunbiii | https://shop.prosv.ru/ya-

NIEpPBOOOPA3HBIX. WHTETpaJl. Haxomuts | sdam-ege-matematika2147

[IepBooOpazHbIe nepBOOOpa3HbIE  3JIEMEHTAPHBIX

3JIEMEHTaPHbIX GYHKIUNA U BBIYMCISATH UHTETPaI

GyHKLIHA. [IpaBuna o dopmyie Herotona—

HAXOXKICHUSA JleliOHuIa.

epPBOOOPA3HBIX. Haxonuth miomaau TmiocKux

WuTerpain. buryp u o00BEMBI TEN C

['eomeTpruyeckuii TTOMOIIIBIO oTpeaenEéHHOro

CMBICT UHTETpaa. MHTETPaa.

Beruncnenue 3HAKOMUTBCS C MATEMATUYECKUM

OMPEICIIEHHOTO MOJEIMPOBAHHEM HA IIPUMEPE

HMHTCTpaia o nuddepeHranbHbIX YpaBHEHUM.

(opmyne  HeroToHa- [lomywyaTte  mpencraBiaeHue O

JleitOHunua. 3HAYCHUU BBECACHUSA  ITOHATUSA

[Tpumenenue MHTETpana

HMHTETpajia U B Pa3BUTUU MAaTEMaTUKHU

HAXOXKJIECHUS

JIoIIa e

TJIOCKUX

puryp  w

37
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00BEMOB
reOMETPUUYECK

uX Tell.

[Ipumepsl  perieHui
nuddepeHanTbHbIX
YPaBHEHHM.
Marematnyeckoe
MOJICTTUPOBAHHE
peallbHbIX TPOIIECCOB
C MOMOLIBIO
nu(dpepeHInaTbHBIX
YpPaBHEHUU

I'paduku
TPUTOHO
MeTpHYeC
KHX

byHKIMA

14

Tpuronomerpuueckue
(GyHKLIHMH, UX CBOMCTBA
U rpaduky.

Ot60p KOpHEe#
TPUTOHOMETPUYECKHUX

Hcnons3oBath 1udpoBbIe
pecypcbl Uil TIOCTPOCHUS
rpaguKoB
TPUTOHOMETPHUUYECKHIX
byHKIIMM W W3Y4YEHUS UX

il caam EI'D.

MaremaTtuka
https://shop.prosv.ru/ya
-sdam-ege-
matematika2147

38
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Tpurono
METpPHYEC
KHE
HEpPaBEHC
TBa

YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUECKOMN
OKPY>KHOCTH.

Penrenue
TPUTOHOMETPUYEC
KUXHEPABEHCTB

CBOWCTB.
Pemats TpuroHoMeTpUYECKHE

YPaBHEHUS M OCYIIECTBISATH
0oTOOp KOpHEH ¢ TTOMOIIBIO

TPUTOHOMETPUUYECKOI
OKPYHOCTH.

[IprmensaTh bopmybl
TPUTOHOMETPUM ISl PELICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPHUUYECKHUX
HEPABEHCTB.

Hcnons3oBath uudpoBbie
pecypehl JUisl TIOCTPOEHUS U
UCCJIEI0BAHUS rpaukoB
byHKIMH

39



Hppa
MOHA
JIbHBIE
)
HokKas3s
aTelb
HbIE U
jorap
upmu
YECKHU

HEepaB
€HCTB

24

OcHOBHBIE
pelieHus
MOKa3aTeJIbHbIX u
JorapupMUUECKUX
HEPaBEHCTB.
OcHOBHBIE
peleHus
UPpaLMOHATIBHBIX
HEPaBEHCTB.
['padprueckne MeTOabI
pelieHus

MCTObI

MCTOAbI

UPpALUOHAIBHBIX,
IIOKAa3aTeJIbHBIX u
JoTapuPMUIECKUX
YpaBHEHUI 151
HEPaBEHCTB

[IprmensaTh CBONCTBA
IIOKa3aTeJIbHOU 51
norapudMuyeckoit pyHkuu

K PELICHUIO
IIOKAa3aTeJIbHBIX "
aorapupMuIEcKux

HepaBeHCTB. (OOOCHOBATh
PaBHOCUJIBHOCTD

IIEPEXOJIOB.

Pemars uppanroHanbHbie 1
KOMOMHUPOBAHHBIE

HEPABEHCTBA, C MOMOIIBIO
PaBHOCHIIBHBIX MIEPEXO0JIOB.
Hcnons3oBath rpadguyeckue
METOJbIM CBOMCTBA BXOAIINX B
ypaBHEHHE WM HEPABEHCTBO
byHKIUI

JUIS1 pEILICHUS 3a/1a4u

il caam EI'D.

Marematuka
https://shop.prosv.ru/
ya-sdam-ege-
matematika2147
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Komruiekcurie
qucia

10

KomrmutekcHbie qrcra.
Anrebpanyeckas "
TPUTOHOMETpHUUIECKAS
bhopMBI 3anucu
KOMIUIEKCHOTO YHCIIa.
Apudmernueck

ue OImepanuu ¢
KOMITJIEKCHBIMU
YUCJIAMH.

N3o6paxkenue
KOMITJIEKCHBIX ~ YHUCEIN
Ha KOOPIMHATHOM
TUIOCKOCTH.

®opmyna  Myaspa.
Kopnau n-oit crenenu
u3 KOMILUIEKCHOTO
yucna. I[Ipumenenue
KOMIIJIEKCHBIX YHCEIl

JUTSI peleHus
(bU3nIECKUX u
reOMETPUYCCKUX
3a1a4

OnepupoBath MOHATUSIMU:
KOMILUIEKCHOE  YHCIIO u
MHOXECTBO  KOMILUIEKCHBIX
qyuces.

[IpencraBisiTh  KOMILIEKCHBIC
qiclia B anreOpanyeckoil
TpUTOHOMETpHUUECKOU popme.
BrIm10SHATH

apudMeTHIECKUe

omnepaluu ¢ HUMH.

N3o00paxkaTh KOMIUIEKCHBIE
YuClia HAa  KOOPJAWHATHOM
MJIOCKOCTH.

[Ipumensars popmyny Myaspa

U TOJy4YaTh MPEICTABICHUE O
KOPHSIX

N-OM CTENEHH W3 KOMILIEKCHOIO
YU CJIa. 3HAKOMUTBCA C TPUMEpPaMHU
MPUMEHEHUST KOMIUIEKCHBIX YHUCE
TUTSt petieHust
reOMETPUIECKUX U
bu3nYecKuX 3a1a49

bl caaM EI'D.

Maremaruka
https://shop.prosv.ru/ya-

sdam-ege-
matematika2147
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Harypanbubie
LEJIbIE YHCIIA

51

10

Harypansuble u wneinsie
yucia. [Ipumenenue
MPU3HAKOB  JIETUMOCTHU
nenbix uucen, HOJ wu

HOK, OCTaTKOB MO
MOJTYJIIO, ajaropuTMa
EBximmna

L PCIICHHA  3a1a4
OCJIbIX YHCJIaX

B

OnepupoBath  HOHSATUSIMU:
HAaTypaJIbHOE U LEJIOE YHCIIO,
MHOXECTBO HATypaJbHbIX U
LEIIBIXYNCEIL.

Hcnonb3oBaTh MIPU3HAKH
NETUMOCT  LENBIX  YHUCET,;
octatku 1o moxayiw; HOJ u
HOK  HarypanpHbIX  4mcCen;
aNTOPUTM EBknupaa U1t
peleHus

3ajay.

3anuchIBaTh HaTypaJIbHBIC YHUCJIA
B Pa3IMIHBIX IO3UIIMOHHBIX
CHUCTCMAaXCUUCIICHUA

A cmam  EID.

Marematuka
https://shop.prosv.
ru/ya-sdam-ege-
matematika2147

42


https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147

Cucremsl
palroHalbH
BIX,
UppanuoHaib
HBIX
IMOKa3aTeIbHBIX
u

Jlorapu
(dmuuec

KHX

ypaBHE

HUM

12

Cucrema u
COBOKYITHOCTb
YPaBHCHUU.
PaBHOCUIIBHBIE CHCTEMBI
U CUCTEMBI- CIEJCTBHS.
OcHoOBHBIE METOBI
pelieHuss  CUCTeM U
COBOKYITHOCTEM
palMOHAIIbHBIX,
UppaIioOHaNIbHBIX,
MOKA3aTEIbHBIX u
JorapuPpMUIECKUX
YPaBHECHUM.

IIpumenenue

YPaBHEHUM, CUCTEM WU
HEPABEHCTB K
PELICHUIO
MaTeMaTUYECKHUX

3a/1a4 U 3a7a4

u3 Pa3IMYHBIX
oOnacted HayKu H
peabHOU KU3HU,
WHTEpIIpEeTalus
MOJTYYEHHBIX
pPE3YyIbTAaTOB

OnepupoBatb
cucreMa U COBOKYIHOCTh
ypaBHEHHII U  HEPaBEHCTB;
peleHue CHUCTEMBI 170071
COBOKYITHOCTH; PaBHOCHJIbHBIC
CHCTEMBI U CUCTEMBI-CIIE/ICTBUSI.
Haxomuths pernenust cucreM u

IIOHATHUAMM.:

COBOKYITHOCTEM LEJIbIX
palMOHAIBHBIX,
UppalMOHAIBHBIX,
MOKa3aTEIbHbBIX u
JorapuPMUUYECKUX YpaBHEHUN U
HEPABEHCTB.

[TpumensTh CHUCTEMBI
YPaBHEHU K  PEIICHUIO

TEKCTOBBIX 3a71a4
U3 pa3lIMYHbIX 00JIaCTe 3HAHUM

51 peaibHOM YKU3HU;
UHTEPIPETUPOBATH MOTYyUYCHHBIC
penieHusl.

Hcnonws3oBath

U poBBIEPECYPCHI

il caam EI'D.

Marematuka
https://shop.prosv.ru/
ya-sdam-ege-
matematika2147
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3amaun
napamMeTpamu

16

PanmonansHebIe,
HMppalloHaIbHbIE,
MoKa3aTeIbHbIC,
JorapupmMuIecKue u
TPUTOHOMETPUYECKHUE
ypaBHEHHS,
HEPABECHCTBA U CUCTEMBI

C mapameTpaMu.

[Toctpoenue 151
HCCIIEIOBAHUE
MAaTEMATHYECKUX
Moaenen peabHBIX
CUTyallUl C IIOMOILBIO
YpPaBHEHUM, CHUCTEM
YpPaBHEHUU u
HEPABEHCTB

C rmapamMeTpamu

BriOupate croco6  perieHus
paIoHaIbHBIX,
UPpaUOHATHHBIX,
MOKa3aTEeNbHBIX,
JorapuMAYECKAX u
TPUTOHOMETPUUYECKUX
ypaBHEHU

u HEPaBEHCTB,
coJiepKaluX MOAYJIU U
napaMeTpsbl.

[Ipumensars  rpaduyeckue
QHAIUTUYECKUE  METOIbl  JJIs
penieHus ypaBHEHUI U
HEPaBEHCTB

C TnapaMeTpaMH, a TaKxke
HCCIIEJOBaHUE byHKIUH
METOJaMH MaTeMaTH4ECKOIO
aHaiu3a.

CtpouTh W HCCIEAOBATH
MaTEeMaTUYECKUE MOJENN
peaIbHBIX CUTyalui C
IIOMOILIBIO YPaBHEHHUH,

HEPABEHCTB U CUCTEM
C MmapaMeTpamMu

bl caaM EI'D.

MaremaTtuka
https://shop.prosv.ru/
ya-sdam-eqge-
matematika2147
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[ToBTOpEHME,
00001IeHHE,
cHCTeMaTHu3a
WS 3HAaHUH

16

OcCHOBHBIE TIOHATUS H
METO/IBI Kypca,
000011IcHHE 51
CHUCTEMATH3ALMS 3HAHUNA

MoaenupoBaTh pealibHbIE
CUTyalluM Ha S3bIKE anreOphl,
COCTaBIISATH BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA U HUX
CHCTEMBI II0 YCJIOBHIO 3aJa4H,
HCCIICIOBATh MTOCTPOCHHBIE
MOJCIIH

C HCIOJIb30BaHUEM  armrapara
anreopsl, UHTEPIPETUPOBATH
MOJy4YCHHBIN pe3yJIbTaT.
[TpumeHsaTh QyHKITUN

JUTS MOJECIUPOBAHUS "
HCCJICIOBAHUS pealIbHBIX
IIPOLIECCOB.

Pemate npuknaaseie 3agauu,

B TOM YHCJIE COI[UATBHO-
SKOHOMHUYECKOTO u
dbusnueckoro - xapakrepa,
cpencTBamMu  anreOpel U
MaTEMaTUYECKOTO aHAIN3a

bl caaM EI'D.

MaremaTtuka
https://shop.prosv.ru/
ya-sdam-ege-
matematika2147

OBILIEE
KOJIMYECTBO
YACOB TIO
[TIPOTPAMME

136
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpCOB HAa YpOBHE CPEIHEr0 OOIero
o0Opa3oBaHMsl, TaK KaKk 00eCIeYrBaeT BO3MOXHOCTh N3YUYECHUS TUCIUIUINH €CTECTBEHHO-
HAy4YHOH HANpPaBJIEHHOCTH M NMPEAMETOB I'YMaHUTAPHOTrO HUKJIA. [IocKOIbKY Tornyeckoe
MBIIIICHUE, (QOpMUpPYEMOE TPU HU3YYECHUU OOYYaIOIIUMUCS TMOHSATUUHBIX OCHOB
TEOMETPUU, TNPHU JOKA3aTEIbCTBE TEOPEM U MOCTPOCHHHM LEMOYKU JIOTMYECKUX
YTBEPKJICHUU MIPU PELICHUN FT€OMETPUYECKUX 3a/]1a4, YMEHUE BBIIBUTATh U ONPOBEPIaTh
TMIIOTE3bl HEMOCPEACTBEHHO UCTIOJB3YIOTCS ITPH PELIEHUH 337]a4 €CTECTBEHHO-HAy4YHOIO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aY.

Ilenp ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE WHAMBHUAYAJIbHBIX CIIOCOOHOCTEH OOydarolUXCsl MpPU H3YYEHUU
T€OMETPHUH, KaK COCTaBISIONIECH MpeaAMETHOU o0nacTu «MaremMaTuka U HHPOpMaTUKa
yepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOIB30BaHUS Oojee TiyOOKHX
rE€OMETPUYECKUX 3HAHUM M JEHCTBUM, CHEHU(PUYHBIX T'€OMETPUU, U HEOOXOIUMBIX
JUIsl YCHEIIHOTO MNpo¢)eCCHOHANBHOTO 00pa30BaHMS, CBA3AHHOTO C HCIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuoputeTHBIMM 3aZjauaMy  Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUIIMBAIOIMMU Kypc 6a30BOT0 YPOBHS, SBISIOTCS:

paclIMpEeHHE MPEACTaBICHUS O T€OMETPUM KAK YacTM MHUPOBOM KYJIBTYpbl M
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOLIUM MUPOM;

(opMupOBaHUE NMPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINMCHIBATH W U3Yy4aTh pa3HbIC SBICHUS
OKpY’KaIoIllero MHUpa, 3HaHWE MOHATHMHOIO ammapara no paszaeny «CrepeoMeTpus»
yueOHOro Kypca reOMeTpHH;

(dbopMHpOBaHHWE YMEHHS BIIAJIETh OCHOBHBIMHU MOHATHUSIMH O MPOCTPAHCTBEHHbIX
durypax M HUX OCHOBHBIMU CBOMCTBAMHM, 3HaHHE TeopeM, (OpMyld M YMEHHE HX
OPUMEHATh, YMEHHUSI JOKa3blBaTh TEOPEMbl M HAXOJWUTh HECTaHAAPTHBIE CIIOCOObI
pelIeHus 3a1ay;

(dbopMHpOBaHKE YMEHHUS PacliO3HABaTh HA YEPTEKAX, MOJICIIAX U B pEaIbHOM MUpPE
MHOTOI'PAaHHHKH U TeJla BPAEHUs, KOHCTPYUPOBATh TEOMETPUUECKNE MOJIEIIN;

(GopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX Teopui, (OPMHUPOBAHHUE TOHHWMAHUS POJIM AKCUOMATHKU TPH
IIPOBEJICHUN PACCYKICHUN;

(GopMupoBaHne yYMEHHUs BJIaJE€Th METOJaMH JIOKA3aTeIbCTB U aAJITOPUTMOB
pELIEHUs, YMEHHUSI UX IMPUMEHSTh, NPOBOJUTHh JOKA3aTEIbHBIE PACCYXICHUS B XOJE
pELICHNs] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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dbopMupoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB MPH O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJM aKCUOMATUKH B TMPOBEACHHUM JEIYKTUBHBIX
pacCyKJICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  MO3HABaTeNIbHOM  AaKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHHIH,
KPUTHUYHOCTH MBIIIJICHUS, HHTEpECca K U3yYEHUIO T€OMETPUH;

dbopmupoBanre GyHKIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUN: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B pEaTbHBIX >KM3HEHHBIX CHUTYallWsIX W TPH W3YYEHUU JPYTUX YICOHBIX MPEAMETOB,
MPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJICTUPOBAHUS PEaTbHBIX CUTYalIUMH,
UCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, MHTEPIPETALIMHU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JIMHUAMH yueOHOro Kypca «['eomerpusi» B 10-11
Kjaccax aBisAroTCs: «IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBEY,

«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBM>KEeHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B @DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH
NOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YINIyOJIEHHOM ypoBHE 0o0yueHus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJEpXKaTEeNbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(opMUpOBaHKE JIOTUUYECKUX YMEHHUH PacHpeesseTcs HE TOJbKO MO COAEpKAaTeIbHBIM
JUHUSM, HO U mo rojgam oOyuenus. CopaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
npeIMEeTHbIM  pe3ysbraraM  ocBoeHusi  DenepanbHol  pabodeil  mporpammel,
pacnpenenéHHbIM 0 TojaM OOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOINpocaM oOydaromuecs oOpaiaiiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHSATUIMU
U HaBbIKAMHM TOCJIEAOBATEIbHO M IOCTYNATEJbHO, C COOIIOJICHHEM NpPUHLUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOIIYI0 CUCTEMY T€OMETPHYECKHX
MPEACTaBICHU OOY4YaIOIIMXCA, pacmupsiss u yriyonsss e€, o0pasys TpOoYHbIC
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH HA YIIyOJEHHOM YPOBHE MO3BOJISET:

co3/1aTh ycloBus 11 quddepeHranud 00ydeHusl, MOCTPOSHUs] HHINBUTYaTbHBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEYUTh YIUIYOJIEHHOE W3YyYE€HHUE T'€OMETpPUU
KaK COCTaBJISIONIEH yuyeOHOTo nipeameTra «MareMaTukay;

NOJATOTOBUTH OOYYArOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YYETOM
BbIOOpa Oyaymieit mnpodeccuu, obOecneduBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomeTpus» Ha yriyOJIeHHOM YpOBHE OTBOJIUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 uwaca B Hememo), B 11 kmacce — 102 uyaca
(3 gaca B HeneI0).
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COJAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ IIJIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeomeTpuu. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUSI U3 HUX.

B3anMHOE pacnosjokeHWe IpsIMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napaJulebHble M CKpeIIMBaromuecs npsaMble. 1Ipu3Haku CKpEIMBAOMMXCS MPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: IApaJUICNIbHBIE IIPSMBIE
B IIPOCTPAHCTBE, [1apaJUIEIbBHOCTh TPEX IMPSAMBIX, IAPAIIIEIIBHOCTD IIPAMOU U IIJIOCKOCTH.
[TapanmienpHOoe M LEHTpPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHbBIE
CBOMCTBA MapajuIeIbHOTO MpoeKTUpoBaHus. M3o0paxeHnue Quryp B mapajuieabHON
OPOEKIUHU. YINIBI C COHAIPaBICHHBIMM CTOPOHAMH, YroJI MEXAY HpsAMbIMA
B NIpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaJUICIbHBIE IIOCKOCTH, CBOMCTBA
napajuleNbHbIX IUIockocTel. [IpocTtelinme npocTpaHCTBEHHbIE PUTYpPhl HA IJIOCKOCTH:
TETpasap, NapaJlIeICuIIe]l, IOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCTh TPSIMOM M IUIOCKOCTH: NEPNEHIUKYJSPHBIE IPSMBIE
B IIPOCTPAHCTBE, IIPSAMBIC ITapajuIe/IbHbIE U MIEPIICHINUKYJIAPHBIC K INIOCKOCTH, ITPU3HAK
NEPIECHNKYJIIPHOCTA NMPSAMON M IUIOCKOCTH, TEOpEMa O NPSMOM IMEPIECHIUKYIJISIPHON
I0CKOCTU. OpTOroHa’mbHOE NPOEKTHpOBaHME. llepneHAMKYISsp W HaKIOHHBIE:
paccTOsAHUE OT TOYKH A0 IJIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 10 INIOCKOCTH, IMPOCKIIMS
burypsl Ha IIJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
NIEPIIECHIUKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHaAuKyIsapax.

VYribl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JIMHEWHBIA yroJ JBYTPaHHOTO yria. TpéXrpaHHbld U MHOTOrpaHHble yribl. CBOMCTBA
IUIOCKUX YIJIOB MHOTOrpaHHoro yriyia. CBoOWCTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [lpuszma: n-yroneHas npusma,
npsiMasi M HaKJIOHHas TMpU3Mbl, OOKOBasg W TMOJHAsA TOBEPXHOCTh MPHU3MBIL.
[Tapanmnenenunen, npsMOYTOJIBHBIN NapajuielIenUIe U ero ceoctea. Kparuaimmue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUIbHAsg U yCEUEHHAs MUPAMUJIBL.
CpoiictBa pébep W OOKOBBIX TpaHeW TMPaBWIBHOW TUpaMuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHW: TIpaBWJIbHAs MpHU3Ma M TMpaBWIbHAsg NUpPaMUla, MpaBUJIbHAL
TpeyrojbHas MUpamMuaa U MpaBUIbHBINA TeTpadap, KyO. [IpeacraBienue o MpaBUIBHBIX
MHOTI'OTPAaHHUKAX: OKTadIp, JOAEKA AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTpAaHHUKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM IMOBEPXHOCTU M MOJHON NOBEPXHOCTH NPSIMOM MPU3MBI, IIOIIAlb OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMON npu3Mbl. [lnonaas 60KOBOW MOBEPXHOCTH U
MIOBEPXHOCTH MPABUIILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B NOPOCTPAHCTBE.  DJIEMEHTBI  CUMMETPUHU  IPAaBUJIbHBIX
MHOTOIpaHHUKOB. CHUMMeTpHsi B  MPaBUIBHOM  MHOTIOIPAHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETpPUS MPABHIBHOU
NUPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpPaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMHU: CJIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMcCTBa
CJI0’KEHHUS BEKTOpPOB. CBOICTBa YMHOXKEHHUA BEKTOpa Ha YK ciIo. [[oHsATHE KOMITJITaHAPHBIE
BEKTOpHI. [Ipu3Hak kKomIuaHapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOopaM. [IpssMoyroibHas
chcTeMa KoopawHaT B mOpocTtpaHcTBe. KoopaumHatel BekTopa. CBsA3b  MEXAY
KOOpJIMHATAMH BEKTOpa M KOOPJMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonHsTHS: TUIMHAPUYECKAs TOBEPXHOCTh, KOHMUECKAas TOBEPXHOCTh, cpeprudeckas
MOBEPXHOCTh, O0Opa3yloliue TMoBepXHOCTeH. Tena BpallleHUs: MWIMHAP, KOHYC,
yceu€HHBII KOHYC, chepa, map. BzammnHoe pacnonoskenue cdepsl M TIIOCKOCTH,
KacaTeJbHas TIOCKOCTh K cepe. M3obpakeHne Ten BpaiieHus Ha miockoctu. Pa3Béprka
UIMHApa U KoHyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena u ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
MUWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U 1apoBOTro CErMeHTa.

KoMOunamu Ten BpamieHus: ¥ MHOTOrpanHuKoB. [Ipu3Ma, BucanHas B HUIHHID,
onucaHHast okoJio runuHApa. [lepeceuenue cdepsol u mapa c miockocTbio. Kacanue mapa
u ceprl TIocKOCThIO. [ToHSATHE MHOTOTpaHHMKA, OMUCAHHOTO OKOJIO cdepbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCa, TUIOIIaAb cdepbl u e€ yactei. [lonobue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAIEH MOBEPXHOCTEW MOAOOHBIX (UTYP.
[IpeobpazoBanne  momobusi, romorTeTus.  PemieHme 3amady HAa  IUIOCKOCTHU
C MCTIOIb30BAaHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoeHne cedeHWi MHOTOTPAHHUKOB W TEN BpAIICHHS: CEUCHHS LUIMHIpA
(mapajuieTbHO U MIEPIEHIUKYJISIPHO OCH), CEUeHUs KOHYca (MapaijieiIbHOE OCHOBAHUIO U
NPOXOSIIee Yepe3 BEPIIMHY), CEUEHHUs LIapa, METOJbI MOCTPOCHHUS CEUYECHUH: METO[
CJI€/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Onepauuy Haj BeKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIHWHAT
B npoctpancTse. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6aszucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

J[BM2KeHMSI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. Orodpaxkenus. /[Bmwkenus u paBeHCcTBO duryp. OO0mme
CBOMCTBA JBMXKEHWW. Buapl ABWKEHUN: NapalUieIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKalibHasi CUMMETpHs, IMOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca o0ydaromuiicss HAy4uTCs:

CBOOOZIHO ONEpUPOBATh OCHOBHBIMHM MOHSTHSIMH CTEPEOMETPUU MPU PELICHUU
3a7a4 U MPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX I[PU PELICHUU
TeOMETPUUYECKUX 3a/1a4;

KIacCCU(PUIIMPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMH, CBA3aHHBIMU C YIJIAMU B HPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXKTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMHU, CBI3aHHBIMU C MHOTOI'paHHUKaMU;

CcBOOOMHO pacro3HaBaTh OCHOBHBIC BUIbI MHOTOTPAHHHKOB (MIpH3Ma, MHpaMUAA,
MPSIMOYTOJIbHBIN TIapaliesienunes, Ky0);

KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BBHIOMpAsi OCHOBaHUS HJsl KiacCU(UKAINY;

CcBOOOHO OIEpPUPOBATh MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
IUIOCKOCTBIO;

BBINOJIHATD MapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE QUTYD
HAa TIOCKOCTD, BBIMIOJHITH H300paskeHus (PUTYp Ha TUIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB pa3UYHBIMH METOJIaMH, BBHITIOTHSATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU]l CBEPXY,
cOOKYy, CHHUBY;

BBIYHCIIATh IUIONIANA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpU3Ma, MTUPAMHIA),
reOMETPUUECKUX TeJl C IPUMEHEHUEM (opMyT,;

CBOOO/JHO ONEPUPOBATh MOHATHUSMU: CHMMETPHUsSI B TNPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TIIOCKOCTh CHMMETPHUH (PHUTYPHI;

CBOOOZIHO  ONEpUpOBaTh MNOHATHUAMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpAMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBHUS HaJl BEKTOPAMHU;

pemaTh 3a/lauyd Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HaXOXJIEHUE
F€OMETPUUECKUX  BEJIMYMH, TPUMEHSAS U3BECTHbIE METOJIbl MpPH  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIIMe  MNpOorpaMMHBIE  CPEICTBA M DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBhIBATh u UHTEPHPETUPOBATH uHdopmaIuio
0 TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha MPaKTUKE: CpPaBHUBATh M AHAIM3UPOBATH
peanbHble CUTYyalluHd, MPUMEHSITh W3Y4YEHHBIC TOHSTHS B MPOIECCE MOMCKA pPEelIeHUs
MaTeMaTu4ecku cHOpMyYITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallUH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C  HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUM U TEOpEeM, anmnapara aareophbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEINYMH;

UMETh MPEICTAaBICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJHO ONEPUPOBATH MOHATUAMHM, CBA3AHHBIMU C [IWIMHIPUUYECKON, KOHUYECKON
U cpepUUYECKOM TOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OIEpUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TE€JIAMU BPALCHUS: LIMJIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Tejla BpalleHus (UUIUMHAP, KOHYC, cepa W map) U OOBACHATH
CHOCOOBI TOJTYUYEHHS TEJl BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE CPEephl U MIIOCKOCTH;

BBIUMCIIATh BEJTMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHHs, 00BEMBI U
IJIOLIAAN TOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpaUIEHUS, F€OMETPUYECKUX Tell
C IpUMEHEHHEM (HOPMYJT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMUA C KOMOMHAILIUSIMU TE€J BPAILLIEHUS
Y MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO CQepsl,
cdepa, BIIMCaHHAsg B MHOTOTPAHHUK WJIU TEJIO BPAICHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOWAAsIMH MOBEpPXHOCTEH M 00BEMamMu
IMOTI00HBIX TET;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpAILlCHHUS,

U3BJIEKATD, WUHTEPIIPETUPOBATH 17§ npeoOpa3oBbIBAThH uHdopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPINHAT;

pelath reOMETPUYECKHE 3a/Jayd Ha BBIUMCICHHE YIJIOB MEXIY NpPSIMBIMH U
IUIOCKOCTSIMHM, BBIYUCJIIEHHE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A NP PEILLICHUN;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IMEHTPATBHON CHMMETPHH, 3epKAIbHOW CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOH, ITpeoOpa3zoBaHUsl TOI00KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB W TeJl BpalICHUS: CEUCHHs] UUIUHApPA
(mapasuienbHO U HNEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapalijieIbHOe OCHOBAHUIO U
POXO/IsIlee Yepe3 BEPIUHY), CEUCHHUS 111apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHNUS,

MIPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPEOMETPUYCCKUX 3aad,
MIPEAIOJIarafoInX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1adyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHYECKHX OTHOIICHWH W HaXOXXICHUE
r€OMETPUYECKUX BEIIMYUUH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHATh TIOJyYEHHBIE 3HAHUS Ha TPAKTUKE: CPAaBHUBATH, aHAIM3HPOBATH M
OIICHUBATh PEAbHBIC CUTYAIIMH, PUMEHSATh U3yUYCHHBIE TTOHITHS, TEOPEMBI, CBOWCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUHd HA SI3BIKE TE€OMETPHH, UCCIIEIOBATh TTOCTPOCHHBIC
MOJICNTA C HMCTOJIB30BAHMEM T€OMETPUUYECKHX TMOHSATHH M TEOpeM, armapara aireOphl,
peraTh MpakTHYEeCKUE 3a7a41, CBSI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEIUYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanue KonmuecTBo Ocuosroe OCHOBHBIE BHIBI JEATENBHOCTH| DJIEKTPOHHBIE (LHU(PPOBHIE)
coJlepKaHue
pasnena 4acoB yYanuxcs oOpazoBaTeNbHbIE PECypPChI
(Tembl) Kypca
BBenenue B 23 OcHOBH Onpenensate mockocts Kak S cmam EI'D. Maremaruka
CTEPEOMETPHIO pIC burypy, B koTopoi| https://shop.prosv.rulya-
npocTpa BBITIOTHSETCS ranuMeTpus.| sdam-ege-matematika2147
HCTEHHBI Jenatpb MPOCTEUIIINE
e JIOTUYECKHUE BBIBOJIBI u3
burypsL. g{CHOMaTHKH MJIOCKOCTH.
O —— PUBOIUTH IPUMEPHI
peATbHBIX 00BEKTOB,
CTEPEOMETPHU .
ujcaNn3auel  KOTOPBIX
u: TOYKa,
SIBJISTFOTCSI aKCHOMBI
npsimasi,
TEOMETPUH.
MJIOCKOCTb,
N3yyaTh, nOpPUMEHSATH
MPOCTPAHCTB
PUHITUITBI TOCTPOCHUS
0. .
CEUYEHU.
OcHOBHBIE
Hcnonp3oBaTth IS
npaBuia .
MOCTPOCHUSI CEUCHHUN METO
U300paKeHUS P A
Ha pucyre | C/ICAOB, METOJ BHYTPCHHETO
[LIOCKOCTH, IPOCKTUPOBAHUSI, MeTOEL
nepeH KyIIeH
napayyIeTbHBIX cperoca cexyie
MJIOCKOCTH.
PSIMBIX
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(0Tpe3koB),
CepeaNHBI
OTpE3Ka.
[lonsTus:

MCPECCKAOIHNCCS

ITJIOCKOCTH,

MCPECCKAIOIIMCCA
ImpsaMas n

IIJIOCKOCTB;
MOJIYIIPOCTPAHCT
BO.
MHororpanuu
KU,
U300paKeHHe
MPOCTEUIIINX
IPOCTPAHCTBE
HHBIX  Quryp,
HECYIIECTBYIO
IIUX O0OBEKTOB.
AKCHOMBI
CTEPEOMETPUU
U nepBbIC
CIEACTBUSl U3
HUX.

Cnoco

OBl

3aJlaHu

S

Pemiate
CTEPEOMETPUYECKHUE
3a7]a4d: Ha ONPEACIICHUE
BUIA ceueHus u

HAXOXKJEHUE €T0 TUIONIA/IH.
AKTyanu3upoBath (haKThbl
U METOJAbl IUIAHUMETPUH,
peJeBaHTHBIE TeMe,
MPOBOJAUTH aHAJIOTHH.

Mcnonp30BaTh MNpU  PELICHUH
3as1ay CJIEIyIoLe
[UIAHUMETpUUecKue (akTel U
METO/IbI:

Teopembr Dajieca u

0 MPOMOPIIMOHAIBHBIX
OTpe3Kax.

AJITOpUTM  JI€JICHUSA
oTpe3Ka Ha n
PaBHBIX JacTeu.
TeopemaMenenasi.
PaBHOOEpEHHBIN
TPEYTrOJIbHUK.
PaBHOCTOpOHHUY
TPEYTrOJIbHUK.
[IpssMoyTOIBHBIN
TPEYTOJIbHUK.

CBOICTBO CcpellHEW JMHUU
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MPSMBI
X n
IUIOCK
ocTeH
B
POCTP
aHCTBE

O06o3HaueHus
MIPSIMBIX 5
IIOCKOCTEH.
Ceuenusl.
N3o00paxenue
CEUYCHUM
TUPaMUJIBI,
KyOa u
TIPU3MBI,
KOTOPBIC
IPOXOJISAT
yepes UX
péopa.

H300

paxe

HHE

nepec

€UeHHU

i

oIy

TPEYTOJIbHUKA. CBoiicTBO

OMCCEKTPHUCHI yria
TPEYTOJIbHUKA. CBoiicTBO
MEUAHTPEYTOJIbHUKA.
[IpuzHaku no1o0us
TPEYTOJbHUKOB. [TomyuaTts

MPEACTaBICHUSI 00 OCHOBHBIX|
ATarax pa3BUTHUSA F'€OMETPUHKAK
COCTaBHOM 4YacTu (yHIAMEHTQ
Pa3BUTHUSA TEXHOJIOTUI
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YyeHH
BIX

IUIOCK
ocTeH

PackpammuBanue
MIOCTPOEHHBIX
CEYEHUH Pa3HBIMU
IIBETAMH.
Meron cnemoB
TUISL
IIOCTPOCHHUS
CEUCHUM.
CoiicTBa
NepEeCCUCHU N
MPSIMBIX u
IJIOCKOCTEH.
[TocTpoenue
CEUYCHUM B
UpamMue,
KyOe 1o Tpém
TOYKaM Ha
pébpax.
Co3manue
BBIHOCHBIX
yepTexen 151
3alliCh  IIIaroB
IIOCTPOEHHUS.
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[ToBTOpEHUE

IUTAaHUMETPHH.
Teopema 0
IPONOPILHOHA
JTBHBIX
OTpE3Kax.
[Tonobue
TPEYTOJIbHUKO
B.

Teopema MeHnemnas.
Pacuétel
B CEUEHUSX HA

BBIHOCHBIX

yepTexax.

Ucropus

pa3BUTHSA

IJIAHUMETPUHU U

CTEPEOMETPUU
B3aumHuoe BzaumHuoe Knaccudumupoarts A cmam EID.
pacIosnoxe PacCIIOJIOKEHU B3aMMHOE Marematuka
HUE MPSMBIX € TpSAMBIX B pacrosoXeHUe https://shop.pros
B POCTPAHCTBE TPSIMBIX v.ru/ya-sdam-
IpOCTPaHCT B MpocTpaHCTBe, mumoctpupys 298
BE CkperyrBaio PUCYHKaMH I npusoss Matematika2147

HIecs IIPUMEPBI U3 PEANBHON KU3HM.

IIpsIMBIE. JlokaspiBaTh TEOPEMY

[Ipusnaku 0 CYLIECTBOBAHUU 151

CKPEIIMBAIOIINX €MHCTBEHHOCTH
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CAIIPAMBIX.

[TapannenbHbIe

IIpsIMbIE B

MIPOCTPAHCTBE.
Teopema

0
CyIIECTBOBAHU
u u
€IMHCTBEHHOCT
151 IIPSIMOU
MapaJUICIbHON
JTAHHOM
MIPSAMOMU,
MPOXOIAIIEH
yepe3 TOYKY
IIPOCTPAHCTB

a Hu  He

b (7 %111 (97

Ha JaHHOM IPSIMOM.

Jlemma 0
IIEPECECUYCHNUHN
napajuieNIbHbIX
MPSIMBIX
IIJIOCKOCTBIO.
[TapannenbHOCTH
TPEX IIPSIMBIX.
Teopema o TpéEx
napajuiesIbHbIX

napajuieIbHON IIPSAMOM,
IPOXOJAIIEN YeEpPE3 TOUKY
IIPOCTPAHCTBA U HE

JeXamen — Ha o JIpyrou

MIPSIMOM; JIEMMY 0
NEPECEUEHNH  TJIOCKOCTH
JIBYMSI MapaJuICIIbHBIMU

IPSAMBIMH; TEOPEMY O TPEX
NapajuIeIbHBIX IPSIMBIX.
Jloka3bIBaTh MPU3HAK
CKpEUIMBAOIINXCS MPSAMBIX,
TEOpEMY 0
CKPELIUBAOIINXCS ITPSIMBIX.
Jloka3piBaTb ~ TeopemMy O
pPaBEHCTBE YIJIOB c
COHAITPaBIICHHBIMU
ctopoHamMu. OOBACHATH, 4YTO
Ha3bIBAETCS MapAJUICIIbHBIM H
LEHTPAJIbHBIM
IPOEKTUPOBAHHEM M  Kak
BBIIIOJIHAETCS
IPOEKTUPOBaHUE (QUTYp Ha
IUIOCKOCTb. Jloka3bpIBaTh
CBOWCTBA [1apaJlIeIbHOTO
IPOEKTUPOBAHMUS.
N3obpaxath B
MapaJUIETbHON TPOEKIIUU
pasHble TE€OMETPUYECKUE
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MPSMBIX.
Teopema 0
CKPEILHUBAIOIINXC
s MIPSIMBIX.
[TapannenbHOE
MPOEKTHUPOBAHUE.
OcHOBHBIE
CBOKCTBA
napauieIbHOT
0
MPOEKTUPOBAH
sl
N3o0paxenue
pa3HbIX (uryp

B
napajieIbHOU
MPOCKIINH.
[enTpanbHas
MPOEKIIHS.
Yron c
COHAIPaBJICHHbI
MU CTOpPOHAMH.
Yron MEXKITY
MPSIMBIMU.
3anau

U Ha

0Kasa

TEJLCT

burypsr.

Pemate
CTEPEOMETPUUECKHUE
3aJla4d Ha J0Ka3aTeIbCTBO
151 HCCIIEIOBAHUE,
CBSI3aHHBIC c
pPAacCIOJIOKEHUEM IIPSMBIX B
npoctpanctBe. [IpoBoauTh

JIOKa3aTeIbHbIE
paccykJIeHus npu
pPELICHUH TE€OMETPUUECKUX
3ajad, CBSI3aHHBIX  CO
B3aMMHBIM
pacIoI0KeHUEM

NPSAMBIX B IPOCTPAHCTBE.
CpaBHUBATS,

aHaJIM3UPOBATh 151
OLICHUBATh YTBEPXKACHUA C
LETIBIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX

pACCYXICHUM.

MopgenupoBaTh peasbHbIE
CUTyalllH, CBSI3aHHBIE CO
B3aMMHBIM

PaCIIOI0KEHUEM IPSIMBIX

B IIPOCTPAHCTBE, Ha S3BIKE

TEOMETPUH.
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BO W Uccnenosath
HCCICH IIOCTPOCHHBIE MOJCIU C
OBaHH HUCIO0JIb30BAaHUEM
e, FEOMETPUUECKUX
CBA3aH MOHATHUM U TEOPEM, arrapara
HBIC anreopsl, M ppoBHIX
C PpacCIoJIOKCHUCM pecypcoB.
HPAMBIX B [lomyuaTh MpeacTaBICHHUE
IpOCTPAHCTBC 0 LIEHTPaJIbHOM
IPOEKTUPOBAHUHA U 00
uctopur  paboT 1O
TEOPUU NIEPCIIEKTUBBI
[Tapayutens 8 [TonsTust: Knaccudumupoarts s clam EID.
HOCTb napauieIbHOCT B3aMMHOE€  PACMOJIOKEHUE Marematuka
OpsSIMBIX U b NPIMOH W OpssMOM W TUIOCKOCTH B https://shop.prosv.ru/ya
IIJIOCKOCTEN IJIOCKOCTU B MPOCTPAHCTBE,  MPUBOJS -sdam-ege-
B TIPOCTPAHCTBE IPOCTPAHCTRBE. COOTBETCTBYIOIINE matematika2147
[Ipu3nak IIPUMEPHI
napaieIbHOCTH
npsMOH 51
IUIOCKOCTH.
CaolicTBa
napauieIbHOCTH
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MPSIMOU 51
[JIOCKOCTH.
I'eomeTpruecku
€ 3aJ1a4u

Ha

BBIYUCJIEH

ue u
JI0Ka3aTel
bCTBO,
CBSI3aHHBI

e c
rapasuien
BHOCTBIO
IPSIMBIX u
IJIOCKOCTENW B
MIPOCTPAHCTBE.
[TocTpoenue
CEUCHMUS,
MPOXOISIIIETO
yepe3 JaHHYIo
MPAMYIO Ha
YEepTEKE u
NapajyIeIbHOT
0 Ipyrou
IPSIMOM.
Pacuér
OTHOUIECHH

(V)

H.

u3 peabHOMN JKU3HMU.
@opMyIMpOBaTh ONPEIETICHUE
NapajuielibHbIX  MPSIMOM WU
IIJIOCKOCTH.

Jloka3pIBaTh IIPU3HAK

0 MapaJIENBHOCTH PSIMOM U
IIJIOCKOCTH; CBONCTBA
[IapajuIeIbBHOCTH  IIPSAMOUM U
IJIOCKOCTH.

Pemats crepeomerpuueckue
3a7a44  BBIYHCIICHUS u
JIOKa3aTeIbCTBO,

CBSI3aHHBIE C ITAPAIIICIIBHOCTBIO
IpSAMBIX U IUIOCKOCTEH
IIPOCTPAHCTBE.

Pemars npaktrueckue 3am1aun
Ha TIOCTPOCHUE CEUCHUW Ha
yepTexax TeTpas’apa "
napasulesIeIuIea.

Pemats cTepeomeTpuueckue
3a1a4H, CBA3aHHBIC c
IIOCTPOCHUEM CEUCHUI
IIJIOCKOCTBIO.

[IpoBoauth JIOTUYECKHU
KOPPEKTHBIE J0Ka3aTeJIbHBIC
paccy X aeHus

npu peleHun

B
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[Tapammen
bHas
MPOEKIHs,
MIPUMEHEH
ue

TUTS

OCTp
OCHUS
ce4yeH

15051

Ky0au
napain
Jener
urea

CaolicTBa
napayieaenun
€lla U TIPU3MBI.
[TapamienbHbie
IIJIOCKOCTH.
[Ipu3naku
napauiesbHOC
TH JBYX
IJIOCKOCTEMN.
Teop

eMa o

napa

Juien

TCOMETPUUYECKHIX 3ama4y
CBSI3aHHBIX C
MapauieTIbHOCTHIO
TTOCKOCTEM.

CpaBHuBaTh u

aHAIM3WPOBATh  peajbHbBIC
CUTyalldd,  CBS3aHHBIC C
NapauIeTbHOCTBIO MPSIMOU U
TUIOCKOCTH B TIPOCTPAHCTBE;

MOJICINPOBATH pCajIbHbBIC
CUTyalluu, CBs3aHHBIC C
MapayiCJIbHOCTBIO

MPSIMOA M IUIOCKOCTH B
IIPOCTPAHCTBE, HA S3bIKE
reoOMETPUHN
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BbHOC

™M "

eIUH

CTBE

HHOC

TH

J10C

KOCT

u,

1110]0).¢

OJISIIT,

en

yepe

3

TOYK

y, HE
MIPUHAJJICKALIT
VIO JAHHOU
IUIOCKOCTH |
CIICJICTBUSL U3
HEE.
CBoiicTBa
MapaJuICIbHBI
X MJIOCKOCTEH:
0
MapALIETBLHOC
TH MPSIMBIX
MIePECCUCHUS
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npu
IIEPECCUCHUU
JBYX
MapaAJIICIIbHBI
X INIOCKOCTEH
TpeTheil; 00
OTpe3Kax
MapaAJIICITbHBI
X MPSAMBIX,
3aKJIFOUYEHHBIX
MEXIY
MapajlIeIbHbI
MU
IIIOCKOCTSIMU;
0
MepeCceYeHUN
IPSMOM c
JIBYMS
napaiyIeIbHbI
MU
TUIOCKOCTSIMU
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[Tepnenn
UKYJISIPHO
CTb
PSMBIX U
IIOCKOCT
eu B
pOCTpaH
CTBE

25

[loBTOpEHuE:

teopema [ludaropa
Ha IJIOCKOCTH,
TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO
TPEYTOJIbHHUKA.
CaoiicTBa KyOa U
PSAMOYTOJIBHOTO
napasuleJIenuneaa.
Brruncienue JUTUH
OTpE3KOB B KyOe W
MPSAMOYTOJIbHOM
napajuleJIeUIENE.
IlepnenaukynsipHOC

Th npsAMOM u
IIJIOCKOCTH.

ITpu3Hak
MEPIEHINKYJIIPHOCTH
MPSIMOU U

miockoctu.  Teopema
CyILLIECTBOBAHUU
€MHCTBEHHOCTH MPAMOM,
MPOXOIALIECH yepes
TOYKY NPOCTPAHCTBA M
MEPIEHAUKYJISIPHON K
mrockoctu. [lnockoctu
U [EepHeHAUKYISIPHbIE
UM TNpsMast

0
)51

AxTyanu3upoBaTh (PaKThl H
METO/IbI IUIAHUMETPHH,
pEJEBaHTHBIC TEeME,
IIPOBOJUTH AHAJIOTUH.
PopmyIMpoOBaThH

OIIPEIECIICHMUS:
NEPIEHINKYJIIPHBIX

IPSIMBIX

B IIPOCTPAHCTBE; OIPEAEICHUE
NpSAMOM, NEPNEHAUKYISIPHON K
IJIOCKOCTH.

JIoKa3pIBaTh: JIEMMY

0 NEPHEHIUKYISAPHOCTU  JBYX
[1apajuIeNIbHBIX IPSMBIX K TPEThEH
NPSIMOM; TEOPEMBI O CBSA3U MEKIY)|
NapaJuIeIbBHOCTBIO NPSIMBIX U UX

NIEPIECHINKYJIAPHOCTBIO K
IJIOCKOCTH.

Jloka3pIBaTh: TEOpEMY,
BBIPAXKAIOLIYIO IIPU3HAK

MEPHEHANKYJISIPHOCTH MPSIMOM U
IIJIOCKOCTH; TEOPEMY

0 CyIIECTBOBAHUU 51
€IMHCTBEHHOCTHU pSAMOH,
MPOXOJAIIEH YEepe3 JaHHYIO
TOYKY W TEPHEHIAUKYISIPHOM K
JTAaHHOMIIJIIOCKOCTH.

il caam EI'D.

Maremaruka
https://shop.prosv.ru

/ya-sdam-ege-
matematika2147
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B

MHOTOTPaHHHKAX.
[lepriennuKysip U
HAaKJIOHHAS.

[TocTpoenue
IIEPIICHIUKYIISIPA

U3  TOYKA  Ha

PAMYIO.

Teopema 0 TpEX

nepreHauKysapax (mpsmas u
oOpartHas). Yroil  MeEXny
CKPEILIUBAIOIIUMUCS
MPSMBIMHU. ITouck
MEPIEHIUKYJIIPHBIX

MPSIMBIX C TTOMOIIIBIO
MEPIEHIUKYIIPHBIX
TJIOCKOCTEN

OpToroHaiabHOE
MIPOEKTUPOBAHMUE.
[Toctpoenne  cedyeHui
KyOa, MIPU3MBI,
MPAaBWJIBHOW MHUPaMU/IBI

c MTOMOIIIBIO
OPTOTOHAJIBHOM

MIPOCKIIUH.

Cummerpust B
MIPOCTPAHCTBE

OTHOCHUTEJILHO TIJIOCKOCTH.

N3obpaxath B3aMMHO
NEPIECHANKYJSIPHBIE TNPAMYIO U
IJIOCKOCTb.

PopmyIMpoBaThH

CBOWCTBO

NEePHEeHANKYJIIIpa o
OTHOLIEHUIOK MJIOCKOCTH.
[lonyyats nmpencraBieHHE O
3HAYEHUH NEPIEeHIUKYIsIpa s

IPYruX oOnacrei HayKU
(¢uzuka, sHEpreTUKa, Ja3epHBIE
TEXHOJOTMHM), B  pEaJIbHOM
KU3HU (TEXHHMKA, OKpPY)Karomiast
00CTaHOBKA). JlokaspIBaTh
YTBEP)KJECHUS,  CBSI3aHHBIE C
POEKLIHEN PSAMOU Ha
IUIOCKOCTb,

HENEPIEHAUKYISIPHYIO K 3TOU
npsMoil. [fJoka3zpiBaTh TEOpEMY O
TPEX IIEPIECHANUKYIISIpax |
TEOpEeMY OOpaTHYI0 TeopeMe O
TPEX

MEePIECHANKYJIIpax.

[Tonyuate nipencraBieHue

00 OpPTOTOHAJILHOM
MIPOCKTUPOBAaHUU. JloKa3bIBATh
TEOpEMY O MPOEKIIUU TOUYKU Ha
MPSAMYIO.
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[ImockocTn cuMMeETpHil B
MHOTOTPaHHHKAX.
[Tpuznak
MEPIEHIUKYJIIPHOCTH
NpAMOM W IJIOCKOCTH
Kak CJIEICTBUE
CUMMETPHH.

IIpaBuibHbIE
MHOTOTPaHHHUKHU

Pacuér paccrosgHuii OT TOUKH
10 1miockocTh. CriocoObl
OMYCTUTh
MEePIICHIUKYJISIPBI:
CUMMETpHUSI, CABUT TOUKU
o MapajyIeIbHON
MIPSMO.

CaBur 1o
HenapasuleJIbHOU
NpSAMOW,  U3MEHEHUE
PACCTOSHUM

Pemats crepeomeTpuueckue
3a1auy, CBSI3aHHBIC c
NIEPIEHINKYJIAPHOCTBIO
IPSAMOM U INTIOCKOCTH.

Pemate mpuxiiagHeie 3anaum,
CBA3aHHBIE C HAaxOXJECHUEM
FCOMETPUYECKUX  BEIMYMH.
Pemate crepeomerprnueckue

3a1a4H, CBSI3aHHBIC c
IIPUMEHEHUEM TEOPEMBIO TPEX
NEPIEHINKYJIAPAXx,
HaXO0XKJICHUEM

pPacCTOSIHU,

IIOCTPOCHUEM

MPOEKIIUH.

CpaBHuBaTh u
AHAJIM3UPOBATh

YTBEPXKIAEHUS C  LENbIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U

HEKOPPEKTHBIX
pacCyXIEHUN.
AHaIM3UPOBATH u
MOJEIUPOBATh Ha SA3BIKE
reOMETPUHU peanbpHbIE
CUTYyalllH, CBSI3aHHBIE

c IIEPIIEHANKYJIIPHOCTHIO
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PSMOM u IUIOCKOCTH;
UCCJIEI0BATh OCTPOCHHBIE
MOJIEJIH, B TOM YHUCJIE U

C  HCHOJb30BAaHUEM

anmnapara aareopsl

Yrisl
paccTosTHUS

16

IloBTOpEHue: yroi
MEXJy HpsSMBIMH Ha
IIJIOCKOCTH,
TPUTOHOMETPHUS

B IPOU3BOJIEHOM
TPEYTOJILHUKE,

Teopema

KOCHHYCOB.
[loBTOpEHUE: Yroa MEx)y
CKPEILIMBAOIIUMUCS
NPSAMBIMU

B IIPOCTPAHCTBE.
['eomeTpuueckue
METO/bl BBIYUCIICHUS
yIijla MEXKIY IPAMBIMHU

B MHOT'OTPAHHHKAX.

AkTyanuzupoBaTh (akThl U
METOIbI TJIAHUMETPUH,
pEJICBaHTHBIC TEME,
MPOBOJIUTH AHAJIOTUHU.
dopMynupoBaTh

OIIPENICIICHHE

JIBYTPAHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO
paBEHCTBA  BCEX JIMHEWHBIX
YIJIOB JIByTPAHHOTO yIJIa.
Knaccudumupoarts
JIBYTPaHHbBIC YIJIBI B
3aBUCUMOCTH OT MX TI'paJyCHOU
MEpBHL.

il caam EI'D.

Maremaruka
https://shop.prosv.ru

/ya-sdam-ege-
matematika2147
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JIByrpaHHbIi YIOJL
CBOUCTBO JIMHEWUHBIX

YIJIOB JIBYTPAHHOIO YrIJa.
[TeprieHnuKyNsIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
MEePIICHIUKYJISIPHBIX
mrockocten. [Ipusnak
MEPIICHIUKYIISIPHOCTH
IUIOCKOCTEN; TEO-pemMa o
MpsIMOM TIEPECEUYEHUsT ABYX
TTIOCKOCTEN
MEePIICHIUKYJISIPHBIX

TPETHhEH TIOCKOCTH.
[IpssmoyronpHbIN
napajienenunesn; Kyo;
U3MEPEHMUS, CBOMCTBA

IIPSAMOYTOJIBHOTO

napaienenunena. Teopema
0 JMaroHaian
MPSIMOYTOJIBHOTO

napajuienenumneaa u
CJIE/ICTBUE u3 HEE.
Crepeomerpuueckue u
MIPUKJIAJIHbIC 3a/1a4u,

CBJA3aHHBIC CO B3aNMMHBIM
PaCIoJIOKCHUEM IIPSAMBIX H

@opMyIMpOBaTh  ONPENEIICHUE
B3aUMHO MEPICHANKYJIAPHBIX
IJIOCKOCTEH.

JlokaspiBaTb TEOpEMY O
MIpU3HAKE
MEePIEHAUKYIISIPHOCTH

JIBYX TJIOCKOCTEM.
DOopMyIIMPOBATH CIICICTBUE

(u3 MpU3HAKA) 0
NEPIEHIUKYJIIPHOCTU
IUIOCKOCTH, KOTOpast

NEPIEHIUKYJIIpHA TPSIMOU, IO
KOTOPOM  IIEPECEKAIOTCA  JBE
IIJIOCKOCTH, 3T IIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIACHUS

0 €ro CBOMCTBax; TEOPEMY

U CIIECTBUE

nu3 Hee 0 JIMaroHaJisix

IPSAMOYTOJILHOTO
napasuielIelmIeaa.
Pemate  crepeomerpuueckue
3a1a4u, CBS3aHHBIC c

NEPHEHANKYISIPHOCTh TPSIMBIX
M TUJIOCKOCTEM,  HCIIOJb3ys
IUTaHUMETpUYeckue (HaKTel U
MeToabL. [ [pOBOIUTE JJOTHYECKH
KOPPEKTHBIC  JIOKa3aTeIbHBIC
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TTIOCKOCTH.

[ToBTOpEHME:
CKPEIIMBAIOIINECS
NpsAMbIE, TAPAJIICITbHBIC
MJIOCKOCTH B
CTaHIAPTHBIX
MHororpanHukax. Ilapa
MapaJUICIIbHBIX
TTIOCKOCTEN Ha
CKPEIIMBAIOLINXCS
MPSIMBIX, paccTosiHue
MEXIY
CKPEIIMBAIOIIMUCS
MPSMBIMU B
MIPOCTHIX

CUTYyaIUSIX.

Onyckanue
MEePIEHAUKYJISIPOB,

pacCyXIeHus TMpU PEIICHUU
reOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C
MEPIIEHANKYIAPHOCTBIO
IJIOCKOCTEH.

AHaIM3UPOBATH 51
MOJICIMPOBATh Ha SI3BIKE
reOMETPUH pealibHbIE
CUTYyalluH, CBSI3aHHbBIC
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BBIYHCIICHUE
PacCTOSIHUAN OT TOUKHUO

TOYKH; IIPSIMO;
IJIOCKOCTH.
Brruncnenue
paccTosiHUM MEXKIY
CKPEILIHUBAIOIINMUCS
MPSMBIMU

c ITOMOIIBIO
IIEPIICHIUKYJISIPHOU
IIJIOCKOCTH.
TpéxrpanHbli  yrod,
HEpPaBEHCTBA JUISL

TPEXTPAaHHBIX YIJIOB.
Teopema

[Tudaropa,

TEOPEMBI

KOCHHYCOB 151
CHUHYCOB

I TPEXTPAHHOTO yIJIA.
OneMeHTHI cheprudyecKoin
TEOMETPUH:
reoIe3NYECKUe  JIMHUHU
Ha 3emJie

C NEPHEHANKYJIIPHOCTHIO
IPSAMBIX UIUIOCKOCTEM.
HccenenoBate  IOCTPOCHHBIE
MOJEIN, B TOM YHCIE H C
UCIIOJIb30BAaHUEM  ammapara
anreops.l.

Pemares mpuknanssie
3aJla4M, CBSA3aHHBIE C
HaXO0XKJIECHUEM
r€OMETPUYECKHUX

BEJIMYUH
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MHororpaHHuK
u

7

Cucremaruszanus

3HAHUM:

MHOrorpaHHyMK M €ro
anemeHThl. [ lmpamua.

Buaer nupamu.
[IpaBuibHas

nupamuaa. [Ipusma.
[Ipsmas 51
HAKJIOHHAS] IPU3MBI.
[IpaBunbpHas

npusMa.  lIpsamoi
rapasulesIenunes,
MPSIMOYTOJIbHBIN
napasuiesienunes, KyO.
Brinykible MHOTOTpaHHUKH.

Teopema Ditnepa.
IIpaBuibHBIE 51
IIOJIYTIPaBUIIbHBIE
MHOTOTPaHHHUKHU

Paborath ¢ yueOHUKOM:
3aJ1aBaTh BOMPOCHI, JeNIaTh
3aMeYaHusl,

KOMMEHTApHH.
AHanu3upoBaTh perieHue
3amaun. PucoBaTh BEITTyKIIBIC
MHOTOTPaHHUKH C 3aJJaHHBIMU
CBOMCTBaMH; BOCCTAHABIMBATh
o0 BU

BBIITYKJIOTO ~ MHOTOTPaHHUKA
10 IBYMETO TTPOCKITUSIM.

JloKka3bIBaTh CBOMCTBA
BBIITYKJIOTO

MHOTOI'PaHHHUKA.

Pucosarp BBIYKJIBIE
MHOTOTPAHHUKH c pa3HoH
SUJIEPOBOU XapaKTEPUCTUKOW;
VICCIIEIOBATH BO3MOXXHOCTH
MOJy4YEeHUs1T  pe3ysibTaTa pu
BAPBbUPOBAHUHU JTaHHBIX.
Jloka3bIBaTh CBOMCTBA
NpPaBUIBHBIX ~ MHOTOTPAaHHUKOB.
[Imanuposars IIOCTPOCHHUE
MPaBUJILHBIX MHOTOTPAHHUKOB HQ|
MTOBEPXHOCTSIX IPYTHUX

IMpaBUJIbHBIX MHOI'OI'PAHHHUKOB

S cmam EID.

Maremartuka
https://shop.pros
v.ru/ya-sdam-
ege-
matematika2147
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Bekrtopsl
IPOCTPAHCTBE

B

12

[TonsiTue  BekTOpa

Ha IUIOCKOCTH U B
MPOCTPAHCTBE.

Cymma U Pa3HOCTh
BEKTOPOB, paBUIIO
napajuiesenunena,
YMHOKEHHE BEKTOpa Ha
YHUCIIO, pazioKeHHe
BEKTOpa

no Oasucy TpEX BEKTOPOB,
HE JIeXKalllUX B OJHOH
IJIOCKOCTH.

CxkansapHoe
IIPOU3BEICHUE,
BBIYHUCJICHUE yria
MEXJy BEKTOpaMu B
POCTPAHCTBE.
[Ipocrenmme  3amaum
BEKTOpaMH

C

AxkTyanu3upoBaTh (GakTel U
METO/BI IJIJAHUMETPHH,
pEeIeBaHTHBIE TEME, POBOIUTH
AQHAJIOTUH.

OnepupoBarh  MOHATUSIMU:
BEKTOp Ha IUIOCKOCTH U B
IIPOCTPAHCTBE;

KOMILUJIAHAPHBIE BEKTOPBI.
[IpuBoaUTH IIPUMEPBI
bu3nYeCcKux BEKTOPHBIX
BEJIMYMH.

OcBauBatb IpaBuia
BBITIIOJIHCHUS JICUCTBUU
CJIOXKEHHUSI U  BBIYATAHUA
BEKTOPOB, YMHOXKEHUS
BEKTOpa

Ha YUCJIO.

Jloka3bIiBaTh IIPU3HAK
KOMIIJITAHAPHOCTUTPEX BEKTOPOB.
Jloka3pIBaTh TEOpEMY 0
Pa3IOXKEHUIITIOO0T0 BEKTOPA 110
TpEM JIAHHBIM

HEKOMILUIAHAPHBIM BEKTOPAM

g cmam
MaremaTtuka
https://shop.prosv.r
u/ya-sdam-ege-
matematika2147

EID.
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IloBTOpEHN
e,
000011eHNE
5
CHCTEMAaTHu3
anus
3HaHUH

Oo6o06uaromee
MTOBTOPEHUE TMOHATHU U

METOJIOB Kypca
reoMeTpUu
10 Kjacca,

cUCTEeMaTH3alus 3HAHHUU.
Uctopus pa3BUTHSA
CTEPEOMETPUN KAaK HAyKH
U €€ poJb B pPA3BUTHH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemate  crepeomerpudeckue
3aJayd  Ha  JIOKa3aTesIbCTBO
MaTEMaTUYECKUX OTHOIICHUH,
HAXO0XKJEHUE T'E€OMETPUUYECKHUX
BEJIMYUH (MH, YIJIOB,
IJI0Ia/IeH, 00BEMOB).

Hcnonp30oBaTh 10pu  pemieHUn
CTEPEOMETPUUECKUX 3a/1a4y
IUIAaHUMETpUYECKHe (aKkThl U
MeTonbl. [IpoBOaUTE JOrHYecKu

KOPPEKTHBIE JI0Ka3aTeIbHbIe
paccykJIeHus

npu pereHun
CTEPEOMETPUUECKUX U

MJIAHUMETPUUYECKUX 3a]1a4.
CpaBHUBaTh U aHAIM3UPOBATH
pealnbHbIe CUTyaluu u
BBIABIIATH  BO3MOXKHOCTb €€
MOJICIUPOBaHUsI  Ha  SI3BIKE
rEOMETPUH.

MopaenupoBath peAIbHYIO
CUTYaIlMIO Ha SI3bIKE TC€OMETPUHU
U UCCIENOBaTh IOCTPOEHHBIE
MOJIEIM, B TOM 4YHCJIE U C
UCIIOJIb30BaHUEM arnrnapara
anreOphl. Hcnons3oBaTh
KOMITBIOTEPHBIE MPOTPaMMBbI TIPU

a caam EI'D.

MaremaTtuka
https://shop.prosv.ru/
ya-sdam-ege-
matematika2147
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CBSI3aHHOW C  peaJbHBIMHU
00OBEKTaMHU, IOMOTaIoIIeH
peluTh peabHbIe
PKU3HCHHBIE CHUTyallMd O
poJii  CTEpEOMETpUU B
Pa3BUTHU COBPEMEHHBIX
WH)XCHEPHBIX U

pELIEeHNH 3a1a4.
[lonyyats  mpeacrtaBieHue O
F€OMETPUU KaK O pa3BUBAIOIICHCS
HayKe, HCCIIEAYIOLIEH
OKPYKarolu MUD,

KOMIIBIOTCPHBIX TEXHOJIOTHUH.

CpaBHUBATH u
AHAJIM3UPOBATh

YTBEPXKACHUSI  C  LEJbIO
BBISIBJICHUS JIOTUYECKHU
KOPPEKTHBIX U

HEKOPPEKTHBIX pacCyk/JICHUH.
Hccnenosars IIOCTPOCHHBIE

mozenu. Mcmonb3oBath 1u(pOBLIE
pecypcsl

OBILIEE
KOJIMYECT
BO YACOB
To

[TIPOTPAMM

102
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11 KJIACC
Haspanue paznena KomnuectBo OcHoBHBIE BU/IbI OnexkTpoHHble (LU(PPOBBIC)
(Templ) Kypca 4acoB OcHoBHoe conepakanye JIESITETbHOCTH 00pazoBaTeIbHBIE PECYPCHI
y4aImxcst
Ananutnueckas 15 IToBTOpEHUE: AKTyanu3upoBaTh A caam EI'D.
reOMeTpuUs KOOPJIMHATHI bakThl W METOJbI Maremartuka
BEKTOpa Ha TUTAHUMETPHH, https://shop.prosv.ru/ya-
IUIOCKOCTU U B pEJeBaHTHBIE  TEME, sdam-ege-
IIPOCTPAHCTBE, IIPOBOJUTH AHAJIOTUH. matematika2147
CKaJISIpHOE CBoauTh
MIPOU3BEICHUE NEeNUCTBUS C
BEKTOpPOB, BEKTOpaMu K
BBIYKCIICHUE yria aHAJIOTUYHBIM
MEXIy BEKTOpaMH B JNEUCTBUSAM C HX
IIPOCTPAHCTBE. KOOPJIMHATaMHU.
YpaBHeHHE MNPSIMON, BcrioMHUTH
IIPOXOJAIEH  4epes ONpENICIICHNE

JIB€ TOUKHU.
YpaBHEeHHE
TUIOCKOCTH,
HOpMAJlb,
YpPaBHEHHUE
TJIOCKOCTH B

CKQJISIPHOT'O YMHOKEHUS
U €ro CBOMCTBA.
Breruucnarh C
MMOMOIIbIO

CKaJISIPHOTO
YMHOKECHUSA  JJIMHBI
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OTpPE3Kax.
BekropHoe
MIPOU3BEICHUE.
JInHelHbIC
HEPABEHCTBA,
JINHEMHOE
MpOrpaMMHUPOBAHHUE.
AHanutuueckue
METOABI pacu€ra yria
MEXJy TpPSMBIMH U
IUIOCKOCTSIMHU B
MHOTOTPaHHUKAX.
dopmyna

pacCcToAHUA OT
TOYKH JI0 IJIOCKOCTHU

B KOOpJIMHATAX.

Haxoxnenne
pacCcTOsTHUM OT
TOYKH 10 IUIOCKOCTHU
B KyOe 151
MIPaBUJIbHOU
MUPAMU/IE

BEKTOpPOB, YIJIBI
MEXK]TY HHMH,
YCTaHaBJIUBATh
MEPIEHIUKYIIPHOCTD
BEKTOPOB.

BriBognuTe

ypaBHEHHUE

IIOCKOCTH 5|
(opmyiy

paccTosiHuA oT
TOYKHU

JIO TUIOCKOCTH.
Pemate 3anauu, coueras
KOOpIUHATHBIN u
BEKTOPHBIN METO/BI.
[IpoBoauTh JOTMYECKH
KOPPEKTHBIE
JIOKa3aTebHbIC
paccyIeHus

npu pelIeHUn
F€OMETPUYECKUX 3a]a4
Ha MIPUMECHEHUE
BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

AHanu3upoBatb U
MOJEIUpPOBaTh  Ha
S3bIKE  TEOMETPUU
peanbHbIe CUTYyalluu,
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CBSA3aHHBIE
BEKTOpaMU U
KOOPJIMHATaMHU.
Hccnenosats
MOCTPOEHHBIE
MOJIEJIA, B TOM YHCIIE
U C HCIOJIb30BaHUEM
anmnapara ajnreopsl.
Hcnons3oBath
KOMITbIOTEPHBIE
IIPOrPaMMBlI.
3HAaKOMUTBCA C HCTOPHEH
Pa3BUTUSIMATEMATHKHU

[ToBTOpEHUE,
00001eHne
CHCTEMaTHU3ALUA
3HAHUU

15

Ceuenus
MHOT'OTPaHHHUKOB:
CTaHJIApTHBIE
MHOTOTPaHHUKH,
METOL CJIENIOB,
CTaH/IAPTHBIC
IJIOCKOCTH,
MEPECEUYEHUs] TPSAMBIX
u IJIOCKOCTEH.
[TapaiutenbHbie
MpSAMBIE U TIJIOCKOCTH:
napasuiesibHbIE
CEeYCHUS, pacyér
OTHOILIEHUH, YIJIBI
MEXKITY

CTpouTh ceueHusl.
Pematp
CTEPEOMETPUUECKHE
3a/1a4u Ha
JI0Ka3aTeIbCTBO
MaTeMaTUYECKUX
OTHOIIICHUH,
HaxXO0XJICHUE
r€OMETPUUECKUX
BEJINYHH (nuH,
YIJIOB, IUIOIIAJICH,
00BEMOB).
Hcnons3oBath npu
peleHun

CTEPEOMETPUICCKHUX

A cmam EI'D. Marematukal

https://shop.prosv.ru/ya-
sdam-ege-matematika2147
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CKPELIMBAIOLINMUC 3a7a4
s MIPSMBIMU. IJIAHUMETPUYECKUE
IlepnieHquKyISIPHBI bakThl W METOJBI.
e IIPSIMbIE 51 [IpoBoauTh NOTHYECKH
TJTIOCKOCTH: KOpPPEKTHBIE
CTaHJIAPTHBIE TAPbI JIOKa3aTeIbHbIC
MIEPIIECHAUKYJISPHBI paccyxJIeHus
X IUIOCKOCTEH U pu pelIeHun
MPSAMBIX, CTEPEOMETPUUYECKUX
CUMMETPHUHU 3az7ad4.
MHOTOTPaHHHUKOB, CpaBHUBATE -
Teopema o Tpex aHAIM3UPOBATH
MEePIICHANKYJIA pealIbHbIC
pax, CUTYyalluu u
BBIUHCIICHUS BBISIBIIATh
JIIUH B BO3MOXKHOCTh €€
MHOTOTPaHHHK MO/JICJIMPOBAHUS Ha
ax. A3BIKE TEOMETPHUH.
[loBTOpEHHE: MopenupoBaTte peasbHyIO
TJTIOLIAIN CUTyallUl0  Ha  S3BIKE
MHOTOYT'OJIbHU reoMCTprun U HUCCICA0BATDH
KOB, (HOPMyJIBI MIOCTPOCHHBIE MOJEIHU, B
IS TOM qucie 151 v
rTomae, HCIOJIb30BAaHUEM aIlapara)
COOBpaKEHIs anre6pel.  Vcmons3oBath
. KOMITBIOTEPHBIE

.| TporpaMMsbl MpHU PELICHUU
[Tmomanu CEUCHUH oy
MHOTOTPaHHHUKOB:
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IJIOIIAI TIOBEPXHOCTEH,
pa3pe3aHusi Ha YacTH,

COOOpaKEeHUS MTOA00HS

O0BéM
MHOTOTpaHHHKA

17

O0BéM Tema. OOBEM
MPSIMOYTOJILHOTO
napasuiesienunesa.
3amaun

00 YABOEHUU
KyOa, 0
KBaJpaType Kyoa;
0 TPUCEKITUU
yria.
Crepeomerpu
YyecKue

3a7a4H,
CBSI3aHHEBIC C
00BEMOM

MPSMOYTOJIBHOTO
napajuleenunesaa.

CBo0OoxHO
ONIEPUPOBATH
MOHATUSIMU: 00BEM
Tena, 00BEM
MPSIMOYTOJILHOTO
napajyieIenuneaa.
DopMynUpPOBaTH
OCHOBHBIC  CBOMCTBaA
00BEMOB.
Jloka3sIBaTh Teopemy
00 00BEME
PSIMOYTOJILHOTO
napajeenumnesna,
CJICJICTBUS U3 HEE.
Pa3zpesats
MHOTOI'paHH

bl caam EI'D.
MaremaTtuka
https://shop.prosv.ru/ya-
sdam-ege-

matematika2147
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[Tpuxiagueie

3aJ1a4H,

CBsI3aHHBIC c
BBIYHCIICHUEM
00BEMa
PSIMOYTOJIBLHOTO
napasuiesienunesa.
O06bEM PsIMOi
TIPU3MBEL.
CrepeomeTpuueckue
3a]1a4H,

CBSI3aHHBIC c
BBIYHCJIICHHEM
00BEMOB psIMOi
MIPU3MBI.
[Ipuxknanueie 3agayw,
CBsI3aHHBIC c
00BEMOM

PSAMON IIPU3MBL.
Brrunciaenue  00BbEMOB
Tel

c TTOMOIIIBIO
OIPEICIIEHHOTO
MHTErpaja.

O0BéM

HaKJIOHHOM

MPU3MBI,

MMUPAMUJIBI.

HKH,
MIEPEKIIa IbIB

aTh YaCTH.

Pematp
CTEPEOMETPUICCKHE
3aJa4i, CBA3aHHBIE C
BBIYHCIICHHEM O00BEMA
IPSMOYTOJIBHOTO
napaiie/IeuIe/a,
TIPHU3MBL.

CpaBHuBaTh U
aHaJIU3UPOBaTh
YTBEPKICHHUS C
LEJIBIO
BBISIBJIICHUS
JIOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJICHUM.
AHanu3upoBaTth H
MOJICTUPOBATh Ha
A3bIKE TE€OMETPUH
peanbHbIe
CUTyalluu,
CBSI3aHHbIC C
00BEMOM
MPSIMOYTOJILHOTO
napajjienenunena,
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dopmyna

o0BEma

MAPAMHUIBI.

OTtHouieHue

00BEMOB

MUpaMuU/L c

OOIINM YTJIOM.
CrepeomeTpruueckue
3a/1a4H,

CBSI3aHHBIC c
o0bEMamu

HAKJIOHHOW IIPU3MBI,
MAPaAMHUIBI.
[IpuknanHble 3amadud 1O
TEME

«OO0BEMBI TEI,
CBS3aHHBIE C 00BEMOM
HAKJIOHHOW  NPU3MBI,
MUPaAMUIBI.
[Ipumenenue 00BEMOB.
Brruncnenue paccrossHus
J10 TTIOCKOCTH

MPU3MBI, TUPAMHU/IBIL.
Uccnenosath
MOCTPOCHHBIE
MOJICIHN, B TOM YHCJIE
U C HCIOJIb30BaHUEM
anmnapara anreopsl.
BpIBOOUTE OCHOBHYIO
MHTETPAIbHYIO
bopmyny TSt
BBIYUCIICHUS O0BEMOB
TeI.

Jloka3bIBaTh

TeopeMy 00
o0béMe

HAKJIOHHOM

TIPU3MBI Ha
npuMepe
TPEYroJbHON

MPU3MBI U

TS IIPOU3BOJILHON
MIPU3MBI.

Jloka3bpIBaTh

TEOpEMY: 00
00bEéME TIHpPaMHU/IBI,
bopMyIMpoBaThH
CIEICTBUA U3 HEE:
00bEéM  yceu€HHOMU

IMAupaMHUIbI.
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BriBoguTh

(opmymny TSt

BBIYHCIICHUS

00BEMOB

YCEUEHHOU

MTAPaMUIbI

Tena Bpamenus 24 [mmusaprdeckas CB06OIHO

MTOBEPXHOCTD, OTIepUPOBATh
oOpasytonue MOHSATUSIMU:
AJTAHIPUICCKON TATUHAPAYECK
MOBEPXHOCTH. ast
Humuaap. [Ipsmoit IMOBEPXHOCTH,
KPYTrOBOM UUJIAHADP.
LWIHHJD. N3y4datp
[Tomtans CIIOCOOBI
IIOBEPXHOCTHU IMOJIYYCHUA
LUJIAHIPA. NUIMHAPHUYCCK
Konnyeckas oif
IOBEPXHOCTD, MOBCPXHOCTH,
oOpasyromue HWIHHIPA.
KOHUYECKOI N3o0paxkath HUIUHIP
noBepxHoct. Konyc. | H €ro ceuCHUs
Ceuenune KOHyCa IIJIOCKOCTBIO.
TUTOCKOCTEIO, CB000OIHO OmEpPUPOBATH
napajuieaIbHON IMOHATHUAMMU.
ILUIOCKOCTHU KOHHNYECKas
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OCHOBAHHMSI.
Yceu€HHBI KOHYC.
N3ob6paxenue
KOHYCOB u
YCEUEHHBIX
KOHYCOB.

[Inomans OOKOBOI
MMOBEPXHOCTHU u
MIOJIHOU
MTOBEPXHOCTHU
KOHYCa.
CrepeomeTpruueckue
3a/1a4n

Ha J0Ka3aTeIbCTBO
u BBIYHUCJICHUE,
MIOCTPOCHUEM
CCUCHUN LWJIMH]IPA,
KOHYcCa.
[Tpuxkiagueie
3a/1auu,

CBSI3aHHBIC C
UUAITUHIPOM.
Cdepa u map.
[lepeceuenne cdepsl u
mapa

C  TUIOCKOCTBIO.
Kacanwne mapa un

cdepsl

IIOBEPXHOCTh,  KOHYC,
YCEUYEHHBIN KOHYC.
N3yyaTh CIOCOOBI
MOJy4€HUsI KOHUYECKOU
MTOBEPXHOCTH,KOHYCA.
N300paxaTh KOHYC U
€ro CeYeHUs
IIJIOCKOCTBIO,
MPOXOASIIIEN yepes
OCb, U IUIOCKOCTBIO,
MIEPIIEHINKYJIAPHON

K OCH.

BeiBomute  (popmMyIibl
JUIS BBIYMCIICHUS
OOKOBOM W  TOJIHOM
TMOBEPXHOCTEN TeN
BpaiieHud. Pemiars
CTEPEOMETPUYECKHE
3aJlaud, CBSA3aHHBIE C
TEJIaMH BpalleHusl,
HaxXO0XJICHUEM IUIOILIAIN
OOKOBOII M TOJHOMU
MTOBEPXHOCTH,
MMOCTPOEHUEM CEUEHHM.
Hcnonb3oBath pu
peleHun 3a1a4
MJIAHUMETPUYECKHUE
bakTel M METOJBI.
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MJI0CKOCTHIO.
Bun u
N300paKeHUE

mapa.

YpaBHeHHE cepsl.

[Tnomane cdepor u eé
4yacTeu.
Cummetpust  cdepsbl
miapa.
CrepeomeTpruueckue
3a/1a4u

Ha JI0KAa3aTelbCTBO
u BBIYUCJICHUE,
CBSI3aHHBIC Cco
chepoii u 1Iapom,
MOCTPOCHUEM  UX
CEYCHUU
MJI0CKOCTHIO.
[Tpuxkiagueie
3a/1a4H,

CBSI3aHHbIC co
chepoii u mapom.
IToBTOpEHME:
OKPY>KHOCTb

Ha

MJIOCKOCTH,
BBIYUCIICHUS

B

51

CpaBHHBaTh U
aHAJIN3UPOBATh
YTBEPKICHUS C LENIbIO
BBISIBIICHUS JIOTHYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
PACCYXKICHUN.

AHaIN3UPOBATH W

MOJEIUPOBaTh  Ha

S3bIKE  T€OMETPUU

peanbHbIe

CUTYaIWH,

CBSI3aHHBIC C

KOHYCOM

[IAJTUHAPOM.
Hccnenosath
IIOCTPOEHHBIE
MOJICNIA, B TOM YHCIIe
U C HCIIOJIb30BAHUEM
amnmapara anreopsl
AKTyaJM3upoBaTh
GbakTel W METOJBI
TUIAHUMETPUH,
peJIeBaHTHBIE  TEME,
MPOBOJIUTH AHAJIOTHUH.
CB00OOAHO ONEpUpPOBATH
MOHATUSIMU: cdepa U

map, UEHTp, pajauyc,
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OKPY>KHOCTH,
CTaHAPTHHIC
MoJI00usI.

Paznuannie
KOMOHMHAIIUU TEI
BpaIleHUS u
MHOTOTPaHHUKO
B. 3ajgaud IIO
TemMe «Tema wu
TTOBEPXHOCTH
BpaIEHUS»

nraMmeTpcdepsl U mapa.
UccnenoBate B3auMHOE
pacriojioxkeHue chepsl 1
TJIOCKOCTH.
DopMyIupoBaTh
ONPEACICHUE
KacaTeJIbHON

IJIOCKOCTU K cdepe.
Jloka3bpIBaTh

TEOPEMBI O CBOWCTBE

u MpU3HAKE
KacaTeJIbHON
TJIOCKOCTH.

BriBoguTh
bopmyiy JUISt
BBIYHCIICHUSI
mwiomaan  cdepsl
gyepe3 paaunyc
cheppl.  Pemiathb
CTEPEOMETPUIECK
ue 3a/1a4H,
CBSI3aHHBIC co
chepoit u 1mapom,
HaXO0XXJIECHUEM
Iomaan cepsl u
e JacTeu,
MTOCTPOEHUEM
ceueHul cdepsl u
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niapa.

AHanu3upoBaTh U
MOJIETTMPOBaTh Ha
S3BIKE TEOMETPUU

peanbHbIe
CUTYaIIWH,

CBSI3aHHBIC C
mapom ucgepoil.
Pematp IPOCTBIE
3a7laud, B KOTOPBIX
urypupyior
KOMOMHAIINU TEl
BpaIcHUs u
MHOTOTPaHHHUKOB.
Hcnonp3oBaTh pu
peueHun 3a/ad,
CBSI3aHHBIX CO cdepoit
u apom,
TJIAHUMETPUUECKHE

bakTel U METOBI.
Pemats
CTEPCOMETPUICCKHE
3aJla4uM, CBSI3aHHBIE C
TeIaMU BpaIlCHUS,
MMOCTPOCHUEM CEUCHUU
TEI BpaIcHus, c
KOMOHMHALIUAMHA TeI
BpaIcHUs 51
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MHOTOIPaHHHKOB.
IIpoBoauTh

JIOTUYECKH

KOPPEKTHBIE
JI0OKa3aTeJIbHbIE
paccyxIaeHus

pu pelieHuu
reOMETPUYECKUX 3a7ad,
CBSA3aHHBIX Cc
NEPIEHANKYJIIPHOCTBIO
IIJIOCKOCTEM.
AHanu3upoBaThH
MOJEJINPOBATh Ha

SA3BIKC IrcoMCTpHUHn

peaynbHbIe
CBSI3aHHBIC
MHOTI'OTPaHHHUKAMH.

Uccnenosathb
MOCTPOEHHBIE MOJIENH,
B TOM 4YHCIE M C
HCITOJIb30BAaHUEM
amnmapara anreopsl

CUTyaluH,

C
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[Imomaau noBepXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O0BEM MAJTUHAPA.
Teopema

00 00BEME
MPSIMOTO
HWJIMH]IPA.

[ momagn
OOKOBOH u
IIOJTHOM
MTOBEPXHOCTH
HWJIMHAPA.
Brrancienne  00BEMOB
TEN

C TIOMOIIBIO
OIPENECIIEHHO

ro

HMHTETpaa.

O0BEM

KOHYCa.

IInomanu
OOKOBOWI M
TTOJTHOM
MTOBEPXHOCTH
KOHYCa.
CrepeomeTpuueckue
3aJ1a4u,
CBSI3aHHBIC c
BBIYMCIICHHEM

00BbEMOB  IIMJIMHJIPA,

CB0oOOIHO oOMEpUpOBATH
MIOHATHSAMH: OOBEM Telna,
IUIOMIAAh ITOBEPXHOCTH.

PopmyIMpoOBaThH
OCHOBHBIEC CBOICTBa
00BEMOB.

Jloka3pIBaTh

TeopeMbl: 00 00BEME
HUINHAPA; 00 00bEMe
KOHYyCa.

BeiBouTh opmysbl IS

BBIYUCIICHUS o0BEMa
YCEUEHHOI'0 KOHYCA.
Uccnenosats

IMOCTPOCHHBLIC MOJCIIH, B
TOM qHuCJIC u C

HCIIOJIb30BAHUEM
armapara anreopsbl.

3HaTh BO3MOKHOCTHU
penieHust 3a71a4 Ha

IIOCTPOCHHUE LUPKYJIEM U
JIMHEMKOM, 0 KJIaCCUUYECKUX
HEpa3pelIMMbIX 3aJa4ax.

CBoOomHO  OmEepUpOBATH
MTOHATHUSIMU: I1apOBOM
CETMEHT, LIapOBOU CIIOW,
11apOBOM CEKTOp,

A cmam  EI'D.

Marematuka
https://shop.prosv.r
u/ya-sdam-ege-
matematika2147

89


https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147
https://shop.prosv.ru/ya-sdam-ege-matematika2147

KOHYycCa.

[Ipukiagasle 3a1a4u 110
teme  «OO0BEMBI U
IUIOIIA U
IOBEPXHOCTEH Tell.
O0béM  mmapa wu
IIApOBOIO  CEKTOpa.
Teopema 00 00BEME

mapa. IImomane
cdepsl.
Crepeomerprueckue
3a7a4H,

CBSI3aHHBIC C
BBIYUCIICHUEM
00BEMOB mrapa,
IapOBOT0  CETMEHTA,
IapOBOTrOCEKTOpA.

[Ipuknaguele 3amadyu 1O
TEME

«O0BEMBI TEI,
CBSI3aHHBIC

c o00béMOM 1mapa #
TUTOMIABIO cdepsl.
CooTHOLIEHUA ~ MEXAY)|
TUTOIIAASIMU
ITOBEPXHOCTEN 51
00béMaMH  NOJOOHBIX
TEJI.

OCHOBAHHC u BbICOTA
CCIrMCHTA, OCHOBAHUC H
BBICOTA IapOBOIO CJIOA.

BriBoanuTe
bopMyIbI TUTST
HAXOXKICHUS
00BEMOB
IapOBOTO
CErMeHTa,
IapOBOTO
CEeKTOpa,
miomaau chepsl.
Jloka3pIBaTh
TEOpEMY 00
00BbéMe nrapa.
Pemate
CTEPEOMETPUUECK
ue 3a/1a4H,
CBSI3aHHBIC C
00bEMOM  1Iapa,
1apOBOTO
CerMeHTa,
I1apOBOTO
CEeKTOpa,
MJIOLIABIO
chepsl.
CpaBHuBaTh u
aHAIN3UPOBATh
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IlogoOHBIC TEna B
MIPOCTPAHCTBE.
H3menenue
00bEMa npu
MOJ00MH.
CrepeomeTpuueck
W€ 3a7a4H,
CBSI3aHHbBIC
BBIYMCIICHHUEM
00BEMOB Tel
I 1EN 7
IIOBEPXHOCTEN

YTBEPKJICHUS C LETBIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX
pacCyXICHUM.
AHaIM3UPOBATH u
MOJIEJIUPOBATh Ha
SI3BIKE TCOMETPUU
peanbHbIe CUTYaIHH,
CBSI3aHHBIC C
00BEMOM

niapa, 1apOBOTO
CErMeHTa, 1apOBOTO
CerMeHTa, IO /IbIO
cohepsl.

CBoOoaHo

OTIepUPOBATh

IIOHATHEM: MOLOOHBIE
TeJla B MPOCTPAHCTBE.
Beryncnsate 00BEMBI TEN
c IMOMOIIBIO
OIIPELIETIEHHOTO
MHTETpaia.

Pematp
CTEPEOMETPUYECKUE
3aJauM, CBSI3aHHBIE C
COOTHOUICHUSIMH ~ MEXTY
IUIOIIAISIMH
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MTOBEPXHOCTEN u

o0BéMaMu MOJI00HBIX
TEJl.

[IpoBoAUTE JOTMYECKH
KOPPEKTHBIE
JI0OKa3aTeIbHbIC
paccyXaeHus

npu pelleHun
reOMETPUYECKUX  3ajad,
CBSI3aHHBIX c
BBIYUCIICHHEM  00BEMOB
Tell c ITOMOIIIBIO
OIPENECIIEHHOTO
UHTETpana, HaxO0XJICHHEM
COOTHOIIIEHUS MEXKTY
TLJTOIIAIMHU
ITOBEPXHOCTEN 151

00BbEMaMHU ITOTOOHBIXTEN.
AHanu3upoBaTh U
MOJICTUPOBATh Ha
SI3BIKE TCOMETpUH
peabHbBIC

CUTYaIlNH, CBSI3aHHBIE C
00BEMaMH 51
MTOBEPXHOCTSIMH TeEI,

Ha J0Ka3aTeJIbCTBO M Ha
HaXOKIEHUE
TCOMETPUICCKHUX BEIIMUHMH
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JBu>xeHust

JIBr>xeHust
MPOCTPAHCTBA.
OtoOpaxeHusl.
JIBr>xeHust 151
paBeHCTBO  uryp.
OO6mme  CBOWCTBa
NBIDKEHU.  Buabel
JIBUOKCHUH
MapaJUICIIbHBIN
NEPEHOC, LIEHTPAJIbHAS
CUMMETpHS,
3epKajbHast
CUMMETpHSI, TOBOPOT
BOKPYT HPSIMOM.
[IpeobpazoBanus
nono6us. Ilpsmas wu
chepa Ditnepa.
I'eomerpuu

ecKue

3a/aud  Ha
IPUMEHEH

ue

JIBYKCHUS

[IpumensaTs mpaBuiia
BBIITOJTHEHU S IEVUCTBUI
CIIOKCHUS 5

BBIUUTAHUS BEKTOPOB,
YMHOKEHHUS BEKTOpa
HAa YUCIO TIPU pEUICHUU
3aj1a4.

Haxonute KOOPAMHATBI
BEKTOpa

B JaHHOM Oasuce u
CTPOUTH BEKTOP IO €ro
KOOpJIMHATaM.

BcniomHuTh omnpeaeneHue
CKQJISIPHOTO YMHOKECHHS U
€ro CBOMCTBA.

Broruucnare ¢ moMomuibo
CKQJISIPHOTO YMHOXEHUS
JJIMHBI BEKTOPOB, YIJIbI

MEKITY HUMH,
YCTaHaBIIMUBATh
MEePIIEHAUKYJISIPHOCTD
BEKTOPOB.

AHanu3upoBaTh  H
MO/JIEIIUPOBATh Ha
SI3BIKE reOMETpHUU

peanbHbIe

A cmam EI'D.

Marematuka
https://shop.pr
osv.rulya-
sdam-ege-
matematika21l
47
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CUTYyalluH, CBSI3aHHBIC C
buzngecKuMu
BEKTOPHBIMHU
BETTUIMHAMH
Hcnons3oBath npu
pelIeHun 3amad,
CBSI3aHHBIX C
BEKTOpaMU

B IPOCTPAHCTBE,
TUTAHUMETPUYECKHE
(aKTbl U METOJIBI.
CBoOoaHO omepupoBaTh
TOHATHSAMHU:
oToOpakeHue
IpOCTpaHCTBAa Ha ceos,
JBUKCHHUE TIPOCTPAHCTBA,;
IEHTpaJIbHAsI, OceBas U
3epKalibHas CHMMETpPHH,
NapajuieNIbHbId  TIEPEHOC;
pPaBeHCTBO U mojolue
duryp.

Jloka3bIBaTh
YTBEPXKJICHUS O TOM, UYTO
IIEHTpaJIbHAS, OCeBasl W
3epKalibHAsi CHMMETpPHH,
MapajuIeIbHbIA  MIEPEHOC
SBJISIFOTCSL.  IBMOKCHUSIMU.
BrImionHATh
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npeoOpa3oBaHUs
MoI00usI.

OnepupoBatb

MOHATUSAMU: TIpsSMast W
ctepa Diinepa.

Pemars

r€OMETPUYECKHE

3a7a4u c
UCIIOJIb30BaHUEM
JIBUOKCHHH.

Hcnonb3oBaTh npu
pelLIeHUN 3aJ]1ay JBUKCHUS
OpPOCTPAHCTBA U HX
CBOMCTBa

[ToBTOpenue, 06001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

17

Oo6o0Omaroree

MIOBTOPEHUE TMOHSATUI
U METONOB  Kypca

reOMETPUHN 10-11
KJIACCOB,
cucTeMaTu3anus
3HAHUMU.

Hcropus pa3BUTHA
CTEpEOMETPUN Kak

HayKu U €€ poJib B

Pematp
CTEPEOMETPUYECKHUE
3aJ1a4uu Ha
JI0Ka3aTeIbCTBO
MaTEeMaTHYECKHX
OTHOIIICHUH,
HaXO0XJICHUC
F€OMETPUYECKUX
BEJINYNH (nmuH,
YIJIOB, IUIOILAJICH,
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pa3BUTHU
COBPEMEHHBIX
WHXXEHEPHBIX U

KOMITBIOTEPHBIX
TEXHOJIOTUH

00BEMOB).
Hcnonn3oBath

Ipu  pEIICHUU
CTEpEOMETPHUYEC

KUX 3aj1a4
MIJIAHUMETPUUECK

ue paxThl

1 METOJIEI.

[IpoBoauTh JOTMYECKHU
KOPPEKTHBIC
JIOKa3aTeIbHbIC
paccyXaeHus

npu pelIeHun
CTEPEOMETPUUYECKUX U
MJIAHUMETPUUECKUX
3ajJad.

CpaBHuBaTh u
aHAJIM3UPOBATh
peanbHbIe CHUTYyalluu
u BBISABIISITD
BO3MO’KHOCTb ee
MOJICTMPOBAHUs  Ha
SI3bIKE TEOMETPUH.
MonenupoBarh
peajbHyI0 CUTyaluio Ha
SI3bIKE  TeOMETpUU |
HCCIICIOBATh
MIOCTPOEHHBIE MOJICNIU, B
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TOM qUCJIC " C

HCITOJIb30BaHUEM
amnmapara anreopsbl.
Hcmnionp3oBaTh
KOMITbIOTEPHBIEC
IporpaMMbl MpHU PEIICHUU
3aj1ad4. [Tonmyuarts
peCTaBICHUE 0
reOMETPUHU KakK 0
pa3BUBAOLLICHCS HayKe,
UCCIIEIYIOIIEN

OKPYXKaroUUi MuUp,

CBSI3aHHOU C peaJIbHBIMU
00BEKTaMHU,

NOMOTAIOIIEN  PELIUTh
peanbHblE  JKU3HCHHBIC
CUTYyalllH 0 posn

CTEPEOMETPUU B
pPa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX u
KOMIIBIOTEPHBIX
TEXHOJOT UM

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

INOACHUTEJBHASA 3AIINCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJEHHOTO YpPOBHS
Ha YypOBHE CpenHero oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
g (pOpMHUPOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M NMOHUMAHHUS POJIU
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHs CIy4dalHBIX
cOOBITUH, BEIMUMH U TponeccoB. [Ipu u3yueHun kypca o00ramaroTcs: mpeIcTaBIeHHs
oOyyJaroumxcsi 0 MeTofax MUCCIEeI0BaHNUS U3MEHYMBOTO MHUpPA, PA3BUBAETCA TOHHMMAaHUE
3HAYMMOCTU U OOIIHOCTM MAaTeMaTHYECKMX METOJIOB IMO3HAHMS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

Copepxanne yueOHOro Kypca HalpaBJIEHO Ha 3aKpPEIUICHHE 3HAHUH, ITOJyYEHHBIX
OpU KU3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
IpPUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKaromero mupa. B pesynbrare
y oOyyaroumuxcss JOJDKHO  chOpMHUPOBAaTbCA  MpEACTaBlIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIONb3YEMBIX JJIsI ONUCAHUS
AHTPOINIOMETPUUYECKUX U JeMOrpauuecKux BeJIMUYHH, MOTPEIIHOCTEN B pa3IMuHbIe poJa
U3MEpPEHMsIX, JUINTENbHOCTH  O€30TKa3HOW  pabOThl  TEXHUUYECKHUX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCA
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKHMX METOAOB, HEOOXOJUMBIX
CHeuagnucTaM He TOJbKO HWHXKEHEPHBIX CIEUUAJIbHOCTEH, HO TakKXKe€ COLMAJIBbHBIX U
NICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOU
Mepe UCHOJb3YIOT almapar aHaiu3a OOJbIINX JaHHBIX. L{eHTpanpHy0 YacTh yueOHOTro
Kypca 3aHMMaeT oOCYXJEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPO/JIbI, UMEIOIIET0 MATEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBMM ¢ yKa3aHHbBIMHU LENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CcTAaTUCTHKA» Ha YrIyOJEHHOM YpOBHE BBIJCNIEHB OCHOBHBIE
conepkarenbHble JUHUM: «CiydaiiHble COOBITHS M BeposTHOCTH» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CioyyaiiHble COOBITHSI U BEPOSTHOCTH» CIY>KUT OCHOBOM
Uit (GOpMUpPOBAHMST TIPEACTABICHUM O paclpeleleHUH BEpPOSTHOCTEH MExAy
3HAQYEHUSAMH CIIyYaWHBIX BEJIWYMH. BaXHyH0 4acTh B 3TOW CONEPKATEIBbHOW JIMHHUH
3aHUMAaET U3yYEHUE F€OMETPUUECKOr0 1 OMHOMMAJIBHOTO paclpeesIeHui U 3HAKOMCTBO

C UX HCIIPEPBIBHBIMU aHAJIOTaMH — IIOKA3aTCJIbHBIM U HOPpMAJIbHBIM PACIIPCACICHUAMMU.
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Templ, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEIMYMHAMU U
pacrnpeeNeHus MU, aKIEHTUPYIOT BHUMaHue OOydyaroluxcsl Ha ONUCAaHUM U U3YYEHHUU
CIIy4allHbIX SIBJIEHMH C IOMOUIbIO HENpEpbIBHBIX (yHKUUNA. OCHOBHOE BHUMAaHHE
yIeIsAeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4aliHBIMH BEJIMYMHAMH U OINMCAaHHWE JTOM CBSI3M C TOMOIIbIO Kod(dduimenrta
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACPKaHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUsI», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00I1er0 0oOpa3oBaHuUs,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emeé oauH sneMeHT colepikaHus, KOTOPbIA NpeIaracTcsi Ha O3HAKOMHUTEIbHOM
YPOBHE — IMOCJIEJOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AUMHULy BpeMeHH. O3HaKOMJIEHHE C pacHpeesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHIM HOCHUT pa3BUBAIOIIMIA XapaKTep U ABIISETCS aKTyalbHBIM JUIS OyIylInX
aOUTYpUEHTOB,  NOCTYMAIONIMX HA  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C O0IIECTBEHHBIMHU HayKaMH, TICUXOJIOTUEN U yIIPABICHUEM.

Ha uzydenune yuyeOHOro kypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

I'pad, cBa3ubiil rpad, mytu B rpade: uukiasl U uenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbs.

CnyyaiiHble SKCIEPUMEHTHI (OMbBITHI) W CiIydalHbIE COOBITHA. DJIEMEHTapHbBIC
coObITUsT  (MCXOAbI). BeposTHOCTH ciiydyallHOro CcOOBITHS. bBIuW30CTh YacTOTHI U
BEPOATHOCTH CcOOBITUN. Ciy4ailHble ONBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTapHBIMU
COOBITUSIMU.

Onepauun Haj COOBITUSAMU: TEpeceueHHe, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITust. Jlmarpammel Diinepa. Gopmyria CIOKEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSITHOCTh. YMHOXKEHHE BEpOATHOCTEW. JlepeBo ciydallHOro
skcniepuMmenTa. dopmyna mnosHONW BeposTHocTH. Popmyna baiieca. HesaBucumbie
COOBITHSL.

bunapHblii cnyyaliHbIl ONBIT (KCHBITAaHUE), ycrex W Heynada. HezaBucumbie
ucnbiTanus. CepHsi HE3aBUCUMBIX HMCIBITAHWM A0 MEpBOro ycnexa. llepectaHoBku u
dakropuan. Yucno coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBucUMBIX HcnblTaHui beprynmu. CrydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenmmuuHa. Pacripenenenue BepostHocTel. /lnarpamma pacnpeneneHusl.
Onepauyu Hajx caydallHbIMU BenuuMHaMmu. bunapHas ciydaiiHas BeanunHa. [Ipumepsl
pacnpeziefieHui, B TOM YKCJIe TEOMETPHUECKOe 1 OMHOMHAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Clly4alHbpIX BeUYnUH. He3aBucumele ciayyaiHble
BEJINYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
IPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OXUJaHue OMHApHOM CiydallHONM BEJIMYMHBL. MareMaTH4ecKoe OKUIAHHE CYMMBbI
CIIy4allHbIX BETUYMH. MareMaTH4ecKoe 0KUIaHHE TEOMETPUUYECKOTO 1 OMHOMHUAIIBHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJMYMHBI. MaremMarudeckoe  OXHUIAaHHE
IIPOU3BEACHUA U JUCIEPCUS CYMMbI HE3aBUCUMBIX CIyd4alHBIX BeJIW4YUH. Jlucriepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacrpeaeneHus. Jlucnepcus u cTangapTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEACIICHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpmIMX yncen. BeIOOpOUHBI MeToA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeiesieHusl. PaBHOMEpHOE pacnpelesieHue U ero CBOWCTBa. 3a/auu,
MIPUBOAIME K MOKA3aTEIIBHOMY PaCIpeeeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIbHOMY
pacnpeneneHnio. OyHKIUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIMS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacnpenenenns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUNA. 3aJayu, TPUBOASILINE
K pacupenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BEIUYUH. BBIOOpPOUHBIN KOAP(OUIMEHT KOPPENSIIIU.
Paznuumne mexny JNUMHEHHOM CBA3BIO M IIPUUMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayqYuTcs:

CBOOOJHO OIEpPUPOBATHh MOHATUSMU: Tpad, MIockui rpad, cBs3HbIA rpad, NyTh
B rpade, LeTb, IIUKI, JEPEBO, CTENIEHb BEPILUHBI, IEPEBO CIyYalHOTO HKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIyYaiiHOe
cOOBITHE, JJIEMEHTAPHOE CIIy4yailHOe COOBITHE (PJIEMEHTapHBIA HCXOH) CIy4yalHOTO
OMbITa, HAXOAWUTb BEPOSTHOCTU COOBITUH B OMNBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXoAuTh U (OpMyIMpPOBaTH COOBITHA: IepecedyeHrue, OOBEAMHEHUE IaHHbBIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY, MCIOJIb30BaTh JUarpaMmbl Dilnepa,
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KOOPAMHATHYIO MPSMYIO N7l pEeHIeHHUs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH 1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSIMU: YCIOBHAs BEPOATHOCTb, YMHOJKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJIUTh BEPOSITHOCTU
COOBITUI C MOMOILBIO MPAaBUJIa YMHOXKEHUS, I€PEBA CIIYYallHOrO OIbITa, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, (popmyiny baiteca mpu pelieHud 3a7ad, ONpeaesTh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YE€HHbIE KOMOMHATOPHBIE (DOPMYIIBI TSl IEPEUUCIICHHS SJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHUs 3aJad 0 TEOPHUH
BEPOSITHOCTEN;

CBOOOJHO OINEpPUPOBATH MOHATHSAMHU: OMHAPHBINA CIY4YalHBIN OMNBIT (MCIBITAaHUE),
yCIeX M HEY/1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs UCIIBITAHUM, HAXOOUTh BEPOATHOCTH
COOBITHI: B CEpUU UCHBITAHUM /0 NEPBOrO yclexa, B CepUM HCIbITaHui bepHymwy,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH TMOHATUSAMHM: CIydyailHas BEJIMYMHA, PACIPEICICHHE
BEpPOATHOCTEW, JuarpaMma pacupelelieHus, OuHapHas CiydaiiHas BEJIMYMHA,
r€OMETPUYECKOE, ONHOMHUAIIBHOE PACTIPECIICHHE.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONIEPUPOBATH MOHATHIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIYYailHbIX BEJIUYMH,
UCIIOJI30BaTh TAOJUIly COBMECTHOTO pACIpECICHHUs] JBYX  CIy4allHBIX BEJIMYUH
JUISL BBIJICTICHUSI PACHPEACIICHUS] KaXKJA0W BETUYWHBI, OMPEICNICHUS HE3aBUCUMOCTH
CIIyYalHbIX BEJIUYNH;

CBOOOJTHO OIMEpUPOBATh TMOHSATHEM MATEMATHUYECKOTO OXUJAHUSA CIIydaiHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTeMaTHYECKOrO0  OXKUJAHUS
OpU PEIIEHWH 3a/1ad, BBIYHMCIATH MAaTEeMAaTHYECKOE OXHUJaHWE OWHOMHMAIBHOTO U
F€OMETPUYECKOTO PaCIpeICTICHNN;

CBOOOJHO OMNEpUPOBATH TMOHSATUSIMU: JUCIEPCHUS, CTAaHJAPTHOE OTKIOHEHUE
CJIy4allHOW BEJIWYMWHBI, IPUMEHATh CBOWCTBA JHCIEPCHUHU CIIyYalHOM BEJIIMYHUHBI
(pactipeneneHusi) TpU pEUIEHUM 3ajJlad, BBIUUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO U OMHOMHAIILHOTO pacipe/ieTICHUH;

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHUKUA IO JaHHOW BBIOOPKE W OIICHUBATH
XapaKTepUCTUKU  TeHEpPaJbHOM  COBOKYIMHOCTH  JIaHHBIX IO  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI UM TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKHE TUTIOTE3bI, TTOJIB3YSACh U3YYEHHBIMU pacIpe/IeIICHUSIMHU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kiaace

OcHOBHOE COOCPIKAHUC

Hassanue pasgena KommuecTtso OcHOBHBIE BH/IbI DNEeKTPOHHbBIE
(Tempr) JacoB JEeATETLHOCTH (uudpoBbie)
oOy4Jaronmxcs o0Opa3oBarebHbIe
pecypcbl

DJeMeHThl TeopHuH|3 I'pad, cBs3HbIE rpad, [IpencraBisaTe
rpadoB MpEJCTaBIICHHUE 3a]a4H C OOBEKTHI M  CBS3H

OMOIIIbIO Tpada. MEXTY HUMU C

Crenenb MTOMOIIBIO rpada,

(BaJICHTHOCTB) HAXOJIUTh MYTHU MEXKIY

BepmwHBL.  [lyTh B BepmHamMurpada.

rpade. Henu u Boinenste B rpade

ITUKJIBI. nernd W IUKIBL.

I'padsr Ha Ctpouth naepeBo IO

TUIOCKOCTH. OTMCAHUIO

HepeBo CIIy4allHOrO  OIbITA,

CIIyYaliHOT O OIIMCBHIBATH

AKCIIEPUMEHTA CIIy4JailHble COOBITHS

B TEPMHUHAX JIEpEBA.
Pemate 3agaun
C IMOMOILBIO

rpados
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CityqaitHbl CrnyyaliHple 3KCHEpUMEHTHI Bhinenars 151
€  OIBITHI, (OTIBITHI) ONHUCHIBATH
CIIydaiHbIe M CIIy4aliHble COOBITHA. | ciydaHBIE COOBITHS
COOBITUS U OneMeHTapHble COOBITHSA | B CIIy4alHOMOIIBITE.
BEPOSATHOC (ucxonpr). BeposaTHOCTE | DOpMYIHMPOBATH YCIOBUS
™ CIIy4aiiHOTO COOBITHA. | MPOBEINEHUS CIIy4aMHOIO
COOBITHI BepositHoct coObITHI B | ombITa.
OnbITax Haxomutb
C PaBHOBO3MOXHbIMHA BCPOSATHOCTH
AJIEMEHTApHBIMU COOBITHI B OTIBITAX C
COOBITUSIMU PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU
ucxoaamu
Onepanun [Tepeceuenue, Hcnonb3oBath
Hax 00bEIMHEHNE MHOXXECTB M | JAMarpaMMbl Jijepa u
MHOK€E COOBITHH, BepOaJIbHOE OMHUCAHUE
CTBaMU POTUBOMOJIOKHBIE COOBITHI npu
" COOBITHSI. ®opmyna | BBIIOJIHEHUU
COOBIT CII0XKCHHS omnepanui
UAMMU. BEPOSTHOCTEH YCJIOBHAs | HaJ COOBITUSIMHU.

CrnoxeHue U

YMHOKEHHE

BEPOSITHOCTE

(V)

H.
YcnoBHas

BEPOSATHOCTD

BEPOSATHOCTDb. Y MHOKEHHUE
BEPOSITHOCTEH.

dopmysia yCIOBHOM
BEPOSTHOCTH.

dopmyna IIOJIHOU
BEPOSTHOCTH.

Q®opmyna  baiieca.

OneHuBaT, HW3MEHEHHUE
BEPOSTHOCTEH  COOBITUH
0 Mepe HACTYIUICHUS
JIpyrux  CoOBITUHA B
CIIy4allHOM OIIBITE.

Pemiate 3amaum, B TOM

qucCjec
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Hes3asucum
bI€ COOBITHUA

He3asucumelie
COOBITHSA

C UCIIOJIb30BAHHUECM ICPCBa

CIIy4alHOTO OTIBITA,
bopmyI1 croKeHUs

u YMHOXEHUS
BEPOSATHOCTEU

DNEeMEHTHI
KOMOWHATOPUKHU

KomOunaropaoe mnpaBuio

YMHOKEHHS.
[IepecranoBku u
(dakropuai. Yucno

coueTaHul. TpeyronbHUK
[Tackans.
®dopmyna bmHoma HeroToHa

@opMynupoBaTh U
JIOKa3bIBATh
KOMOWHATOPHBIE

(baKThI.

Hcnonws3oBaTh  mpaBUIIO
YMHOXKECHHS, HW3YUYCHHbBIE
KOMOMHATOpPHbIE
bopmybl TUISt
NEPEUNCIICHUST 3JIEMEHTOB
pPa3JIMYHBIX MHOXECTB, B
TOM YHCJIE DJIEMEHTAPHBIX
COOBITUH B  CIy4yallHOM
OIBITE.

ITonmp3oBaThHCA
dbopmynoli  u

TPEYTOJIBHUKO
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M Ilackans

JUISt ONPEAECTICHUS
Yyuciia COYCTaHHH.
[Ipumensats  popmyny
ounoma Hrerotona s
npeodpa3oBaHUs
BBIPAXKEHUU

Cepuu
MOCJIC0BATEIh
HBIX

HWCIBITAaHUM.
HUcneiTanus
bepuymm.
Cnyyaitnbiii BEIOOD
u3 KOHEYHOU
COBOKYITHOCTH

bunapHbIi
CIIyYallHbIA  OTIBIT
(uctpITaHuUe),
yCIeX W Heyjaya.
He3zaBucumeie
VCTIBITAHUA.

Cepus
HE3aBUCUMBIX
VCTIBITAHUI hi(o]
MIEPBOTO ycrexa.
Cepus
HE3aBUCHUMBIX

ucnbpIiTaHu  bepHyium.

Pa3bouBaTh  CIIOXKHBIE
AKCIIEPUMEHTHI Ha
OT/JI€JIbHBIE UCIILITAHHUS.
PemiaTte 3agaum Ha TTIOMCK

BEPOSATHOCTEN
COOBITUI B CEpUH
WCTIBITAHUI pi (o)

IIEPBOr0 ycCIleXa W B
CEepUsAX UCIBITAHUU
bepnymum, a Ttakxke
B OTBITax co
CIIy4alHbIM

BHIOOPOM M3 KOHEYHOMU




CnydaliHbli BBIOOp U3
KOHEYHOU
COBOKYITHOCTH.
[IpakTnueckas padbota

C HCHOJb30BAHUEM
AJIEKTPOHHBIX

Ta0JIHIL

COBOKYITHOCTHU C
UCTIOJIb30BAHUEM
KOMOHMHATOPHBIX (PAKTOB U
dbopMya, B TOM dYHCIIC B
xoze NPaKTUYECKON
paboThl C NPHUMEHEHHEM
CTaHIApPTHBIX (QYHKIIMIA

CityyaliHbl
e
BEJIMYUHBIN
pacnpenene
HUSA

14

Cnyyaiinas BEJINYMHA.
Pacnipenenenue
BEPOSITHOCTEH.
Jnarpamma
pacnpenencHusl.
Onepanuu

Haj CIIyYalHBIMU
BennunHamu.  [Ipumepst
pacpeneneHui.
bunapnas Cily4anHas
BEJINYMHA.
I'eomerpuueckoe
pacI-peesneHue.
bunomuansHOE
pacrpeneneHue.

OcBauBaTh  NOHATHS:
CIy4dailHas BEJIMYMHA,
pacrpeneneHue,
Tabnuia
pacripeieneHusl,
JrarpaMmma
pacrpeeeHusl.
Haxonuts 3HaYCHUsA
CYMMBI U TIPOU3BEJICHUS
CIy4YaWHBIX  BEJIUYHH.
Crpoutb OuHapHbIE
pacripeeseHus 1o
OMHMCAHUIO COOBITUN B
CIIy4alHBIX OIbITax.
Crpoutb u

10



MaremaTudeckoe
0XKUJAHUE CIIy4alHOU
BCJIMYUHEIL.

CoBMecTHOE

pacrpeneneHue  IByX
CIyYallHBIX  BEJIUYUH.
HezaBucumeie
CIIy4allHbIC BEIWYWHBI.
CaoiicTBa
MaTEMATUYECKOTO
0XKHUJIaHUS.

pacrno3HaBaTh
r€OMETPUYECKOE
OMHOMHUAJILHOE
pacnpeneneHus.
Pentate 3amaum Ha
BEIYHCIIEHUE
MaTEMaTHUYECKOTO
OKUIaHUS.
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MaremaTtunyeckoe
0KUJIaHUE OMHapHOMI
CIIyYaliHOM BEJIMYUHBI.
Marematnyeckoe
OXKHJIaHUE
r€OMETPUYECKOTO u
OMHOMHAIIBHOTO
pacnpeaeneHui.
Jucnepcus u
CTaHJIapTHOE
OTKJIOHEHue. Jlucnepcus
OuHapHOU CIIy4yalHOU
BEJINYMHBI.

CBoiicTBa AUCIIEPCHUMN.
Maremaruueckoe
OXXHJaHUE
IPOU3BEACHUS u
TUCTIepCHUs CYMMBI
HE3aBUCHUMBIX
CIIy4alHBIX BEJIMYMH.
Jucniepecns
OMHOMHAIIBHOTO
pacrnpeneneHusl.
[IpakTuueckas padora

C UCIOJb30BaHUEM
AIEKTPOHHBIX

Ta0JIuUIL

Crpoutb COBMECTHBIE
pacnpenaenenus. M3ydarb
CBOMCTBA
MaTEeMaTHYECKOTO
0KHIaHUS.

Pemarrs 3agaun

c TTOMOIILIO

W3y4YECHHBIX
CBOMCTB.

ITo V3yYEHHBIM
dbopmysiaM  HaAXOIUTh
MaTeMaTHIECKHUE
OXHUJAHUSI  CIIyYalHBIX
BCJINYHH, AMEIOIIHNX
reOMETPUYECKOE n
OMHOMHAJILHOE
pacnpeaeiaeHus
OcBauBathb TIOHSITHS:
JUcTepcus,
CTaHJapTHOE

OTKJIOHEHHUE CIIy4YalHON
BEJINYUHBI.

Haxonut

b

JUcCTIepcU

IO 10

pacmpene
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JICHUIO.

N3yyats CBOWCTBA
JTUCTIEPCHUH.

ITo V3yYEHHBIM
dbopMmynaM  HaXOAWTH
JTUCTIEPCUIO

OMHOMHUATBHOTO
pacnpezeneHusi, B TOM
qucie B X0J€e

MPaKTUYECKON pabOThI

OBILIEE
KOJIMYECTBO
YACOB  TIO
[TPOTPAMME

34
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11 KJIACC

OcHOBHOE COACPIKAHUC

Haspanme pazgena [KomuuectBo OcHOBHBIE BUABIDIEKTpOHHBIE (1 poBEIE)
(TeMsr) JacoB NeSTEIIbHOCTH 00pa3oBaTeIbHBIC PECYPCHI
00yJarOIINXCS
3aKoH OONBIINXD HepaBencTBo Pa30upatn
qrce YeObiména. JI0Ka3aTeJIbCTBA
Teopema teopeM. (OcBauBarth
YeObiéna. BBIOOPOYHBIN  METOJ
Teopema WCCIIEIOBAHUM, B TOM
bepnymnm. qucie B xoJie
3aKkoH 00IBIINX IPAKTHYECKON
yucen. BeibopounbIit paboThI

METOJ

HCCJIEIOBAHUM.
[Ipaktruueckas pabota
C

UCITOJIb30BAHUE

M DJIEKTPOHHBIX
Ta0JIuUIL

11



DJIEeMEHTBI
MaTEMATUUYECKOU
CTATUCTUKH

['enepanpHas
COBOKYIIHOCTh U
CIydaiiHas

BBIOODKA.
3HAaKOMCTBO

C BBIOOPOYHBIMU
XapaKTePUCTUKAMH.
OueHka cpegHero u
JACTIEPCUU
reHepaIbHON
COBOKYITHOCTHU

C TMOMOIIBIO
BBIOOPOYHBIX
XapaKTepUcCT

UK.

OueHnBaHue
BEPOSITHOCTEU
COOBITUI o
BBIOODKE.
Craructuyeckas
runote3a. [IpoBepka
MIPOCTEUIINX THUIIOTE3
C IOMOIIBIO CBOMCTB
H3YUYEHHBIX
pacnpeneneHuu.

[IpakTrueckas pabora

C

OcBauBaTh MOHSTHS:
reHepabHas
COBOKYITHOCTb,
BBIOOpKa, BBIOOPOYHOE
CpelHee U BBIOOpOYHAS
JUCTIEPCHSL.

Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U

HAa WX OCHOBE
OIICHUBATh
XapaKTEPUCTHKN
TEHEPAIbHOMN
COBOKYIHOCTH.
OcBauBaTh  TNOHATHS:
CTaTUCTUYCCKAs
TUIIOTE3a.

OueHuBathb
BEPOSTHOCTH COOBITHIA
u IPOBEPATH
IPOCTENIINE

TUIIOTE3bI Ha OCHOBE
BBIOOPOYHBIX JaHHBIX,

B TOM YHCIIC B XOJI€
MIPAKTUYECKOM

paboThI
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HCII0JIb30BAHUE
M  3JIEKTPOHHBIX
Ta0IUIL
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HernpepbiBHbie
CIIy4ailHbIE
BEJIMYUHBI
(pacpenenenus),
MOKa3aTeJIbHOE
HOPMaJIbHOE
pacrpeneneHus

51

[Ipumepsr
HETPEPHIBHBIX
CIIy4alHbIX
BennunH. DyHKIUsA
IJIOTHOCTH
BEPOSTHOCTH.
PaBHomepHoe
pacrpeneneHue.
[Ipumepsl 3a1ad,
IIPUBOISIIUX K
ITOKA3aTEIbHOMY

U K HOPMAIBHOMY
pacrpeneneHusIM.
DOyHKIUA
IJIOTHOCTH
BEPOSTHOCTHU
NIOKa3aTEIbHOIO
pacrnpeneneHus.
OyHKIUA
IJIOTHOCTH
BEPOSITHOCTH
HOPMAJIbHOTO
pacnpeneneHus

3HAKOMHTBCS IOHATUSIMU:
HEIpEpBhIBHAs CIIy4anHas
BEJIMUMHA, HEMPEPHIBHOE
pacnpenenenue, QyHKIus
IJIOTHOCTH BEPOSATHOCTH.
Haxogute  BeposTHOCTH
COOBITMH 1O  JaHHOU
byHKIIIU

IJIOTHOCTH.
3HAKOMHTHCS c
MOHSATUSIMU:
MOKa3aTEeIbHOE
pacrpeeneHue,
HOPMaJIbHOE
pacrpeeneHue.
Brimendats mo ommcaHUIoO
CIIy4ailHbIE BEJIMYMHBI,
pacrpeeneHHbIe

o

MOKa3aTeIbHOMY
3aKOHY, o
HOPMaJILHOMY

3aKOHY.

Paz6upars pUMEPbI
3a7a4, NOPUBOAAIIMX K
MOKa3aTEeIbHOMY
pacrpeneneHur0 W K
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HOPMAJIbHOMY
pacrpeiesieHUIo

Pacnpenenenne
Ilyaccona

ITocaenoBaTenabH
OCTb OJMHOYHBIX
HE3aBUCHUMBIX
COOBITHH.
[Tpumep

3aJauH,
MIPUBOIALIECH

K

Broimenadate 1mo ONMCaHHIO

CIIy4allHOTO OIbITa
BEJINYMHBI,
pacrpeeaeHHbIe o

3akony Ilyaccona.

Pemiate 3amaum, B TOM 4ucle
B X0Je MIPAKTUYECKOMN
paboThl ¢ TPUMEHEHUEM

11



pacnpeaencH
15000)

IlyaccoHna.
[TpakTuyeckas padora
v

HCIIOJIb30BaHHUE

M 3JEKTPOHHBIX
TaOJINII

CTaHAapTHBIX byHKUIMMA

QJICKTPOHHBIX Ta6J'II/IH

CBs3b MEXKITY
CIIy4YallHBIMU
BEJIMYMHAMU

KoBapuanus JBYX
CIIy4YallHbIX BEJIMYMH.
Koaddumment
KOPPEJSIUU.
CoBMeCTHBIE

HaOII0IeHUSI TIBYX
BEJTUYHH.
Bri6opounbiii
KodhuIreHT
KOPPEJIISAIINH.
Paznuune MEXKITY
JIMHEMHOM CBSI3bI0 U
PUYUHHO-
CJI€JICTBEHHOU
CBA3BIO. Jlunerinas
perpeccusl.
[IpakTuueckas pabora
C

UCIIOJIb30BaHUE

OcBauBarth HOHATHA:

KOBapuanus,

KO3 (PUILMEHT KOppEISLNH,

JIMHEMHAA3ABUCUMOCTD.

O1ieHMBaTh XapaKTep CBA3U
MEXKIY CIIy4allHbIMHU
BCJIMUYMHAMM, HCXOAd U3

IPUPOIBI JTAHHBIX
BBIYUCJICHHBIX
XapaKTePUCTHK.
Hcnonb3oBaTh
JTUarpaMMBbl
paccenBaHUs JUIS
N300paKeHUs
COBMECTHOTO
pacceuBaHUS

JAHHBIX.

Haxonuts

ko3 PUIMEeHTH  OCH

n

11



M 3JIEKTPOHHBIX
TaOIUIL

IUarpaMMbl, B TOM
YHCIIe B XO/I€
OpPaKTUYECKOH  paboThl  C
NPUMEHEHUEM CTaHIapPTHBIX
byHKIMI

O0001enne un
CHUCTEMATH3AIIA
s SHAHUM

11

[IpencraBnenue
JAHHBIX C TTOMOIIBIO
TaOJIUIl U THarpaMm,
omnucaTeabHast
CTATHCTHUKA, OIBITHI
c
PaBHOBO3MOKHBIMHU
3JIEMEHTApHBIMU
COOBITHSIMH,
BBIUHCIIEHUE

[IoBTOpATH W3y4yE€HHOE WU
BBICTPAUBATh CUCTEMY
3HAHUU

11



BEPOSTHOCTEU
coOBbITHI C
MIpUMEHEHUEM
bopmyn u
rpaduyecKux
METOJI0B
(KoopIMHATHAs
npsMasi,  JIepeBo,
auarpaMma
Ditnepa),
CIIy4aiiHbIe

BEJIMYMHBI U
pacnpenene
HUS,
MaTtemaTuye
CKOE
0XKHUJIaHUE
CIIy4ailHOM
BEJINYMHBI

OBILIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

I10

34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLHECCAOBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /IUIS1 YYEHUKA
* Maremartuka. Anrebpa 1 Hauajga MateMaTudeckoro aHanusa, 10 kimacc/ Mep3ansk
A.T'., Homuposckuii [.A., ITossikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCThIO M3 naTensckuit ientp « BEHTAHA-
['PA®y»; AktinonepHoe obmectBo «M3paTenscTBo «IIpocBemienuey

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTH4ecKoro aHanusa, 11 kimacc/ Mep3aisk
A.T"., Homuposckuii JI.A., ITonsakoB B.M.; nox penakiueit [Togonsckoro B.E.,
OO0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA-
['PA®D»; Axumnonepnoe obuiectBo «M3natensctBo «IIpocsenienuey
» Maremaruka. ['eomerpus, 10 xkmace/ Mep3msik A.I'., Homuposckuii JI.A., [Tonskos
B.M.; nox penakuueii [Togonsckoro B.E., O0mecTBo ¢ OrpaHM4E€HHON
oTBeTCcTBEHHOCTHIO M3 narenscknii nentp « BEHTAHA-I'PA®»; AknmonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne»

* Maremaruka. 'eomerpus, 11 kimacc/ Mep3nsk A.I'., Homuposckuit I.A., [Tonskos
B.M.; nox penakuueit [Togonsckoro B.E., O0miecTBO ¢ orpaHnueHHON
oTBeTcTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-T'PA®»; AkuinonepHoe
obmectBo «M3marenscTBo «IIpocBerieHne»

Teopus BeposTHOCTEH U CTAaTUCTHKA. DKCIIEpUMEHTalIbHOE yueOHoe mocooue s 10
u 11 xmaccoB obmeoOpazoBarenbubix yupexaenuit/FO.H. Tropun, A.A. Maxkapos, 1.P.
Briconkuii, 1.B. Amenko.-M: MITHMO, 2014

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

MeTonnueckue pekoMeH1aunu Anredpa U Havyajla MaTeMaTHYeCKOro aHajau3a
(yrayonennsiii ypoBens), 10-11 kimacc/

Mep3zisix A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox pegakument [logonbckoro
B.E., «<M3marensctBO «IIpocBemenue»

MeTtoaunueckue pekoMmenaanuu I'eomerpus(yrinyoiaeHHbIH ypoBeHs), 10-11 kmacc/
Mep3znsak A.T'., Homuposckuii I.A., ITonsakoB B.M.; nox pengakuueit [logonbckoro
B.E., «<M3parensctBO «IIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

"lomamnue 3aganue. Cpennee obmiee oopazoanue. Anreopa". 10-11 kmacc, AO
N3parenscTBO "[IpocBenienue"

A cnam EI'D. Cpennee ol1iee oopazoBanue. YueOHbIH MOAYJIb [0 PEIICHUIO
TPYAHBIX 33JaHUH 10 ydyeOHOMY mpeamMety "Maremaruka (yriryOJeHHbIH ypOBECHB)"
10-11 knacc, AO UznatennctBo «IIpocBenienuey "Jlomamnue 3ananue. CpeaHee
obmiee oopazoBanue. ['eomerpus". 10-11 knacc,

AO MzpatenbctBO "IIpocBenieHue"

Kpurtepun oueHMBaHusi 3HAHMI, YMEHUI U HABBIKOB 00Y4YAKOIIHUXCH 110
MaTeMaTHKe.

BU/bI U ®OPMbI OHEHUBAHUSA IIPEIMETHBIX PE3YJIbTATOB
IO MATEMATUKE



HUTOroBblii KOHTPOJIb

»Ecnu o0y4aromuiicst 1eHCTBYET CaMOCTOSTENIHO B MPOCTHIX YUEOHBIX
CUTYaLUSIX, JEMOHCTPUPYSI OCBOCHHE YUYEOHBIX JEHCTBUN ¢ OIIOPHOM

CUCTEMOI 3HaHUI B paMKaxX CTaHAAPTHBIX 33/a4, TO €r0 MaTeMaTH4eCKas
HOJIFOTOBKA OTBEYAET 0053aTeNbHOMY (yIOBIETBOPUTEILHOMY) YPOBHIO
JOCTUKEHUS INITAHUPYEMBIX PE3YJIbTATOB U MOXKET ObITh OLIEHEHA OTMETKOU

«3». OBnazneHue o0s3aTeIbHBIM YPOBHEM SIBJISIETCS JOCTATOUHBIM IS
IPOAOKEHUs O0yUEHHS.

*Ecnu o0yyaromuiicst 1eHCTBYET CaMOCTOSITENIbHO B TUIIOBBIX U B HECIIOKHBIX
U3MEHEHHBIX CUTYalUsX, TO €r0 MaTeMaTHYeCKasl MOATOTOBKA OTBEYAET
HOBBILIEHHOMY YPOBHIO JOCTHKEHUS INIAHUPYEMBIX PE3YIbTATOB U MOXKET

OBITh OLIECHEHA OTMETKOM «4».

»Ecinu 00y4arouuiicss A€MCTBYET CaMOCTOSITENBHO B CJIOKHBIX YUEOHBIX
CUTYaILUSX, IPUMEHSET 3HAHUS B HE3HAKOMBIX, HECTAH/IAPTHBIX CUTYALMSIX,
OTpaXkarolllMX KaK yueOHble, TaK 1 BHEY4YEeOHbIE 3a]Ja4 Ha MPeoOpa3oBaHue

VI CO3/IaHHE HOBOTO CIIoco0a pelieHus MpoOIeMbl, TO €ro MaTeMaTUYeCcKas
MOJATOTOBKA OTBEYAET BHICOKOMY YPOBHIO JOCTHKEHHUS IJIAHUPYEMBIX
PE3yJIbTaTOB U MOXKET OBITh OLIEHEHAa OTMETKOMU «5».

Yrto6s! ocymiecTBUTh AU(PHEepeHINPOBAHHOE OLIEHUBAHUE, B IPOLIEYPY
UTOTOBOI'O KOHTPOJISI JOJIKHBI OBITh BKJIIOUEHBI 33JJaHUsI, COOTBETCTBYIOIINE KAKIOMY
YPOBHIO MaTeMaTH4eCKOM NoAroToBku. O0OpaiiaeM oco60oe BHUMaHUE Ha Ba)KHOCTb
POBEPKHU JOCTHXKEHHUS YPOBHS 00s3aTeIbHON MaTEMaTHUECKON OATOTOBKU Kak
CaMOCTOSITEJIbHOM 3aJ1a4l OLlEHUBaHUs. JJOCTHKEHUE WIIM HEJOCTHKEHNUE YPOBHSI
00s13aTeNIbHOM MOATOTOBKH — 3TO KJII0UEBasi UH(POpMaIMs, XapaKTepU3yIoIIast
KaueCTBO MAaTEMaTUYECKOM MOJITOTOBKU 00Yy4YaroIIerocs.

OnpeneneHue ypoBHS JOCTHKEHHS IUNIAHUPYEMBIX PE3YyJIbTaTOB MOXKET
OCYUIECTBISITHCA Ha OCHOBE MPOLEHTA OT YKCJIA BHITOJIHEHHBIX BEPHO 3a1aHUM
CIEAYIOIIUM 00pa3oMm:

®00y4aroIIMics HE TOCTUT 00513aTETLHOTO YPOBHS MOATOTOBKH, U €MY
BBICTABJISICTCS OTMETKA «2», €CJIU OH BBIIOJHWI MeHee 65% 3aganuil
00513aTeILHOTO YPOBHS MOJATOTOBKU, BKIIFOUEHHBIX B KOHTPOJIbHYIO paboTy

WIH TECT;

"00yYaroNINiiCcs TOCTUT 0053aTEIBHOIO YPOBHS MOJATOTOBKHU, EMY

BBICTABJISIETCS OTMETKA HE HUXKE «3», €CIIM OH BBINIOJIHUAI HE MeHee 65%
3aJlaHui 0053aTeIBHOr0 YPOBHS MOJATOTOBKH, BKJIIOYEHHBIX B UTOTOBYIO

paboTy;

" 00y4aroNINiiCs TOCTUT MOBBIIIEHHOTO YPOBHSI, EMY BBICTaBJISICTCSI OTMETKA HeE
HMKE «4», €CIIM OH BBIIIOJIHHI He MeHee 65% o01ero yucia 3agaHum

UTOTOBOM pabOTHI;

" 00y4YaOIIUIACS TOCTUT BBICOKOTO YPOBHSI, MY BBICTABIISIETCS OTMETKA «5»,
€CJIM OH BBITIOJIHWII HEe MeHee 85% 3a/1aHnii UTOrOBOM padoTHI.

Hanpumep, koHTpoasHas padota coaepkut 10 3ananuii, u3 HUX 7 3a7aHui
OTHOCATCS K 00513aTeIbHOMY YPOBHIO, 2 3aJaHUs K TOBBIIIIEHHOMY YPOBHIO



u | 3amanne K BRICOKOMY ypoBHIO. Eciin o0ydaromuiics: BBRIMIOTHUI BEPHO S 3a1aHHM
00s13aTEIHLHOTO YPOBHS, TO €MY BBICTABIISIETCS OTMETKA «3», €CIIH 00yJarOIIHACs
BBITIOJIHUJI BEPHO BCe 7 3aJlaHUi 00513aTEILHOTO YPOBHS, TO €MY BBICTABIISIETCS
OTMETKa «4», ecliv e 00y4JaroIHUiics BRIMOIHIWI BEpHO 9 3a1aHuii, TO emy
BBICTABJISIETCSI OTMETKA «5».

Ecnu B Tecte npeaycMoTpeHO HauuciaeHre 0aioB 3a BBIMOJHEHUE 3a/IaHUM,
Harnpumep, oT 0 70 2 6aI0B, TO NPOUEHTHI BHIYUCISIOTCS aHAJIOTUYHBIM 00pa3oM, HO
oT obmiero 6amia. Hanpumep, MakcuManbHbIN 0alll 3a TECT paBeH 26, B TOM YHCIIE,
3a 3a7aHus 00A3aTEIBHOTO YPOBHS MOJTOTOBKM MOKHO MaKCUMaJIbHO HAOpaTh

18 6aisnoB, 3a 3ajaHus MOBBIIICHHBIX YpOBHEHN — 8 OaiioB. OOyJaronIuiicss MOJIyYuT
OTMETKY «2», eclii HabepeT MeHee 12 6amtoB, oTMeTKY «3», eciii HabepeT oT 12

10 16 6amioB, oTMETKY «4», eciiu HabepeT oT 17 10 21 6amia, u OTMETKY «5»,

eciu HabepeT He MeHee 22 0aIloB.

OOpariaeM BHUMaHHE HA TO, YTO BO BCEX OMUCAHHBIX CIyYasX peain30BaHO

paBo 00YyYalOIIETrocs Ha OLINOKY.

Tekyiuee oueHuBaHue

B ocHOBe olleHMBaHUS JI€KAT CAEAYIOIINE 001IME KPUTEPUHU, OCHOBAHHBIE Ha
CTENEHU CaMOCTOATEIbHOCTH 00YUYarOIIErocs U CI0KHOCTH CUTYaIlUH.
OOyuaromemMycsi MOXKeT ObITh BbICTABJICHA:

"OTMETKA «5», €CIIU OH JIEHCTBYET CAMOCTOSITEIBHO B CIIOKHBIX YUECOHBIX

WM BO BHEYUYCOHBIX CUTYaIIMSIX;

"OTMETKA «4», €CIIM OH JEHUCTBYET CAMOCTOSATEIBHO B IIMPOKOM CIIEKTPE
TUTIOBBIX, B KOMIUIEKCHBIX U B U3BMEHEHHBIX YUYCOHBIX CUTYaIIUSIX;

®OTMETKA «3», €CJIA OH AEHCTBYET CAMOCTOATENIBHO B IPOCTHIX TUIOBBIX
Y4EOHBIX CUTYaLIUSIX.

"OTMETKA «2)», €CJIU OH HE MOKET JIEHCTBOBATh CAMOCTOSITEILHO B MPOCTHIX THUITOBBIX
y4eOHBIX CUTYyaIUsIX.

OOyuaroieMycsi, KOTOPbI IEMOHCTPUPYET OTJEIbHBIC TPOCTEHUIIINE JEHCTBUS
VI BBITIOJHSIET 3TU JEHCTBUSI C ONIOPOM Ha TIOMOIIb, HE MOYKET OBITh BHICTABIICHA
JakKe MUHUMAaJIbHAas TOJIOXKUTENIbHAs OTMETKA, €ro MOATOTOBKA MOXKET ObITh
CKOPPEKTHUPOBAHA HA OCHOBE JIOMIOJIHUTENbHON paOOThI MO BISIBICHUIO TPOOEIIOB
Y TUTIUYHBIX OIIHUOOK.

OOyyaroieMycsi, KOTOPbII UCTIBITHIBAET 3HAYUTENbHBIE TPYJHOCTH JIaXKe

B IIPOCTEUIINX CIIy4asiX, TpeOyeTcs crienuaibHas HHIUBUYaIbHAsE KOPPEKIIMOHHAs
pabora.

Ouenka ycmHvix omeemaoeg o0yuarnuuxca no mamemamuxe

Omeem oyenusaemcs OMMemKoU «5», eCiu YUeHUK:

 TIOJIHO PACKphLI COAEepkKaHNE MaTepHala B 00beMe, PelyCMOTPEHHOM
pOrpamMMon U Y4eOHUKOM;

e  M3JIOKWJI MaTE€pUAJl TPAMOTHBIM SI3IKOM, TOYHO MCIIOJIb3YSI MATEMATUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONIPEIEIIEHHON JIOTHYECKON
IIOCJIEN0BATEIBHOCTH;

¢ TPABUJIILHO BBIMOJHWI PUCYHKHU, YEPTEKH, TPa(UKH, COMMYTCTBYIOLIUE OTBETY;



MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH ITPUMEPAMU,
IPUMEHSATH €€ B HOBOM CUTyalllU TP BBINOJIHEHUU NPAKTUYECKOTO 3aJaHUs;
MIPOJIEMOHCTPHUPOBAII 3HAHUE TEOPUHU PAHEE U3YUEHHBIX COIYTCTBYIOIIUX

TeM, cHOPMHUPOBAHHOCTh M YCTOMYMBOCTH UCTIOIB3YEMBIX MIPU OTBETE YMEHUM
Y HaBBIKOB;

OTBEYaJl CAMOCTOATENHHO, 0€3 HABOASAIINUX BOIPOCOB YUUTEIS;

BO3MOKHBI OJJHA — IBE HETOYHOCTH MPU OCBEIICHUE BTOPOCTENEHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKaX, KOTOPbIE YUEHUK JIETKO UCIIPABUII MOCIIE 3aMEYaHUs YUUTETIS.

Omeem oyeruesaenics ommemKou ((4)),
eciu ydoeﬂemeopﬂem 6 OCHOBHOM mp€606aHuﬂM HA OYEHKY ((5)),
HO npu 9mom umeem 00UH U3 HeOOCMAMKOS.

B U3JIOKCHHU OOITYIICHBI HEOOIbIIINE HpO6€HBI, HC MCKa3UBIICC
MAaTCMAaTUICCKOC COACPIKAHUC OTBCTA,

AOIYIICHBI OJIMH — ABA HEAO0YCTA ITPHU OCBCIHICHHUHN OCHOBHOI'O COACPIKAHHA
OTBCTAa, UCIIPABJICHHBIC ITOCJIC 3aMCUaHUs YUUTCIIA,

AOITYIICHBI omnOKa mim 6oJee ABYX HCOIOYCTOB IIPpHU OCBCIICHHUHA
BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaJKaX, JICTKO UCIIPABJICHHBIC ITOCJIC
3aMCYaHUA YUHUTCILA.

OtmMmeTKa «3» cTaBUTCA B CICAYIOIUX ClIydasax:

HEMOJIHO PacKpbITO COJEpPKaHUE MaTepraia (ColepKaHue U3JI0KEHO
(¢parMeHTapHO, HE BCEr/ia MOCIEA0BAaTEIbHO), HO MIOKAa3aHo o0lIee IOHUMaHe
BOIIPOCA ¥ POJIEMOHCTPUPOBAHBI YMEHHUSI, IOCTATOYHBIE U1 YCBOCHUS
IpOrpaMMHOro MaTtepuana (ornpezaeneHsl « TpedoBaHUSAMU K MATEMAaTHYECKOM
MOJATOTOBKE yYalIUXCs» B HACTOALIEH IPOrpaMMe M0 MaTEMAaTHUKeE);

MMEJUCH 3aTPYTHEHUS WM AOMYIIEHbI OIIMOKHU B ONPECICHUH
MaTeMaTHYECKOW TEPMHUHOJIOTHH, YEPTEKAX, BBIKIIAJKAaX, UCIIPABIICHHBIE MOCIIE
HECKOJIBKAX HAaBOJAIINUX BOIIPOCOB YUUTEIIS;

YYEHUK HE CIIPABUIICS C IPUMEHEHUEM TEOPUH B HOBOW CUTyallUU IIPU
BBITIOJIHEHUU TTPAKTUYECKOTO 3a/IaHUsI, HO BBITIONHUII 3aJaHusi 00s13aTeILHOTO
YPOBHS CII0KHOCTH I10 TaHHOU TEME;

IIPY TOCTATOYHOM 3HAHUHU TEOPETHUYECKOT0 MaTepHrasa BbISBICHA
HeJl0cTaToYHas ChOPMHUPOBAHHOCTH OCHOBHBIX YMEHUM U HABBIKOB.

Ommemka «2» cmasumcsi 8 Cﬂedyromux Clydasax.

HE PacKphITO OCHOBHOE COJIep KaHue yueOHOro MaTepuraa;

OoOHapyXeHO HEe3HAHUE YUCHUKOM OOJIbIICH MM HanboJiee BaXKHOM 4acTH
y4eOHOro MaTepuana;

JIOTIYIIEHBI OITMOKH B ONPEEIICHUN TTOHSITUN, TIPY UCTIOJE30BaHUHT
MaTeMaTHYeCKON TEPMUHOJIOTHH, B pUCYHKaX, YePTEKax WK rpaduKax, B
BBIKJIa/IKaX, KOTOPhIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOISIIUX BOIIPOCOB
YUHUTEIIA.



