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MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o MaremaTuke yriyOJE€HHOTO YPOBHS JJisl 00y4JaronuXxcsi Ha YPOBHE
cpennero oOmiero oOpa3zoBaHus pazpaboraHa Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TPEOOBaHUN, MPEIBABISIEMBIX K MaTEMaTUYECKOMY
o0pa30BaHUI0, M TPagulIMi poccHuilckoro obOpaszoBanus. Peanmuzamusi nporpaMmbl
no  mMaremMaTuke  oOecleurMBaeT  OBJAJACHHE  KJIIOYEBBIMHU  KOMIIETEHIUSMU,
COCTABJSIIOIIIAMU  OCHOBY JIJII  CaMOPa3BUTHS W  HEMPEPHIBHOTO OOpa30oBaHUA,
IEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MMO3HABATEIILHOTO PA3BUTHUS TUYHOCTU
00yJaroIIXcsl.

B nporpamme nmo mareMaTuke y4TeHbl Uaeu U nonoxeHus «Konmnenuuu pazBuTus
MaTreMaTtuyeckoro oOpaszoBaHus B Poccuiickoit ®enepanum». B cooTrBercTBUU
C Ha3BaHMEM KOHIIEMIIUA MaTeMaTU4YeCKOe 00pa30BaHUE JOJKHO, B YACTHOCTH, pelaTh
3a/layy oOecredeHus HEOOXOJUMOTO CTpaHE yuciaa OOYy4arolluXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTAaTOYHA JJISI MPOAOJDKEHUS OOpa3oBaHUs MO Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOUasl MPENoJaBaHe MaTeMaTUKU, MaTeMaTUYECKUE UCCIEIOBAHUSI,
paboty B chepe MHPOPMAIMOHHBIX TEXHOJOTHMM M JPYruX, a TakkKe OOecleueHUs
JUISL KQXKA0T0 00y4aroIerocss BO3MOKHOCTU TOCTHXKEHUSI MATEMaTUYECKOM MTOATOTOBKH
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEM. VMIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MporpaMMa Mo MaTeMaTHKe yTriyOoJIEHHOTO YPOBHSL.

B snoxy uudpooit Tpanchopmanmu Bcex cdep yeIoBEYECKOW AESTETbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e€3  Xopoliei
MaTeMaTUYECKOU MOJATOTOBKU. ITO OOYCIOBJIEHO TE€M, UYTO B HAIlIM JIHU PACTET YHUCIIO

CIEIUAIBHOCTEM, CBS3aHHBIX C HEMOCPEJACTBEHHBIM MPUMEHEHHEM MaTEMaTHUKHU:
U B cepe PKOHOMHKHU, U B OU3HECE, U B TEXHOJOTMYECKUX OOJACTAX, U Jaxe
B TyMaHuTapHbeIX cdepax. Takum oOpazoM, Kpyr o0Oydaromuxcsi, s KOTOPBIX
MaTeMaTUKa CTaHOBUTCS 3HAYUMBIM MpeaMeToM, (yHIAMEHTOM oO0pa30oBaHUS,
CYIIECTBEHHO pacuiupsieTcs. B Hero BXoAsT HE TOJIBLKO 00yYaroluecs, MIaHupyIoue
3aHUMAThCS TBOPYECKONM M HCCIENAOBATENbCKOM paboToil B 00JacTH MaTEeMaTHKH,
nHpopMaTrku, GU3UKU, SIKOHOMUKH U B PYTHUX 00JaCTAX, HO U T€, KOMYy MaTeMaTHhKa

HY>KHA JUIsl ICTIONB30BaHMS B PO eccusix, He CB3aHHBIX HETIOCPEACTBEHHO C HEH.
[IpuknanHas 3HAYMMOCTh MAaT€MaTUKH OOYCJIOBJIEHA TE€M, 4YTO €€ MPeIMETOM
SABJISIIOTCS (DYHIAMEHTAJIbHBIE CTPYKTYPhI HAIIEr0 MUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJMYECTBEHHBIC  OTHOIIEHUSA, (YHKIHMOHAIBHBIE 3aBUCUMOCTH U  KaTeTOpUHU
HEONpeAeIEHHOCTH, OT MPOCTEUIINX, YCBAUBAE€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JIOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX M TEXHOJOTUUYECKHUX
ujen. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPYJHECHO NMOHMMAaHWUE IPUHILIUIIOB
YCTPOMCTBA M UCIIOJb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHE U WMHTEPIPETALIUS
pa3HOOOpa3HOM  COIMANbHOM, HSKOHOMHUYECKOH, TMOJUTHYECKOW  HH(OpMAIIHH,
Mano3(pQexkTrBHA TOBCENHEBHAs NpaKTUYECKas JeATeIbHOCTh. Bo MHOrumx cdepax
npodeccuoHanbHON ASSITEIEHOCTH TPEOYIOTCS YMEHHUSI BBITIOJHITH PACYETHI, COCTABIISATH
QITOPUTMBI, TPUMEHATH (OPMYJIBI, MPOBOJUTH TEOMETPUUYECKUE HU3MEPCHHUS U
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MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABISTH HH(HOPMAITHIO
B BHUJIC TaOJIHII, AMATPaMM U TPaQHUKOB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIydaHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacmiupeHueM chep MpUMEHEHUs MaTeMAaTHKHA B COBPEMEHHOM
obmecTBe Bc€ Ooee BaXHBIM CTAaHOBUTCS MAaTEeMAaTHUECKUW CTHIb MBIIUICHUS,
MIPOSIBJISIIONITUICS B OMpPENeNEHHBIX YMCTBEHHBIX HaBBIKaX. B Tpoliecce H3ydeHHS
MaTEeMaTHKHd B apceHal TPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa30oM BKIFOYAIOTCS MHIYKIUS U JEAYKIHs, 0000IICHNE W KOHKPETH3AIIHSI, aHAIIU3 U
CUHTE3, KiIaccuuKaIms U cucreMarus3aius, abcrparupoBanne U aHaiorus. OOBEKTHI
MaTEeMaTHYECKUX YMO3AKIIOUYCHUH, TpaBWIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHX  IOCTPOCHHM,  CIOCOOCTBYIOT  BBIPAaOOTKE  YMCHHS
dbopmyupoBaTh, 0OOCHOBBIBATh W JOKAa3bIBaTh CYXJICHUS, T€M CaMbIM (HOPMHUPYIOT
JOTUYECKUM CTWJIb  MBIIUICHUS. Beaymas pojb  OPUHAMICKUT MaTeMaTHKE
B ()OpPMHPOBAHUN AITOPUTMHYECKOW KOMIIOHEHTHI MBIIIJICHUS W BOCITUTAHUU YMEHUN
JEUCTBOBAaTh IO  3aJlaHHBIM  aJITOPUTMaM, COBEPIUICHCTBOBATh M3BECTHBIE W
KOHCTPYHpPOBaTh HOBBIE. B mporiecce pemieHus 3amad — OCHOBBI JJISI OpTaHU3AINH
y4eOHON JESITCIBPHOCTH Ha YpPOKax MaTeMaTUKH — pPa3BUBAIOTCS TBOpUYECKAs W
MPUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyuenne maTeMaTUKe TaET BO3MOYKHOCTh Pa3BHBATh y OOYUYAIOIIUXCS TOUYHYIO,
palMoHAIbHYI0 U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOIXOJISAIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpPAaPUUIECKHUE CPEACTBA IS BBIPAKCHHUS CYXKICHUU H
HATJISTHOTO UX MPEACTABJICHHUS.

Heo0xoauMbpiM KOMITOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAHUH
SBJIIETCS 0011I€e 3HAKOMCTBO C METOAaMH MTO3HAHUS JIEHCTBUTENIbHOCTH, IPEJICTABICHHE
O TpenIMeTe M METOJEe MAaTeMaTHUKH, €ro OTIMYHUIX OT METOJIOB E€CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHS MaTeMaTHUKU MJii pPEelIeHUs
HAyYHBIX U MPUKJIAJAHBIX 3a]1a4. TakuM 00pa3om, MaTeMaTu4eckoe o0pa3oBaHNE BHOCUT
CBOH BKJIaJ B OPMHUPOBAHUE OOILIEH KYJIbTYpPhI UEJIOBEKA.

W3ydyeHne MaTeMaTUKHd CIIOCOOCTBYET OSCTETHYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
NOHMMAHHIO KpPacoTbl M U3AIIECTBA MAaTEMaTUYECKUX PACCYKIECHUH, BOCHPHUITHIO
TeOMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CHMMETPHH.

[TpuopureTHbiMu 1iesIME 00yueHUst MaTematuke B 10—11 knaccax Ha yrimyOnéHHOM
YPOBHE MPOIOJKAIOT OCTaBATHCS:

dopMupOBaHHE IICHTPAIBHBIX MATEMaTHUYECKUX TMOHATHH (YHCIIO, BEJIMYMHA,
reomeTpuyeckas (¢Gurypa, IEpeMeHHas, BEpPOSTHOCTb, (YHKIMs, MPOU3BOIHAS,
UHTETpall), 00ECIeUrBaIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHYECKOTO
o0Opa3oBaHus 00YUaOIINUXCS;

nojiBeJicHue OOydYaromuXcsi Ha JOCTYMHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaT€MATUKHU U OKPYKAIOIIEr0 MUPA, TOHUMAHUIO MAaTEMATUKHU KaK YacTH
o01IeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEM 0O0ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0OBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIIUICHHUS,
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MHTEpeca K U3YUYEHUIO MaTeMaTUKH;

dbopmupoBanre (DYHKIIMOHATBHON MaTEMaTHYECKOW TPAMOTHOCTH: YMCHHS
pacrio3HaBaTh MaTEMAaTHUYECKHME AaCMEKThl B PEANbHBIX JKU3HEHHBIX CHUTYyaIUsX
U TpU U3YYCHUH JPYrUX Y4eOHBIX TNPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyaupoBaTh WX Ha SI3bIKE MaTEMaTHUKH W  CO3/aBaTh
MaTeMaTUYeCKUe MOJENIM, IMPUMEHSATh OCBOCHHBIM  MAaTeMaTHMYeCKHil — ammapar
JUIS. pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH U OILICHUBATH
MOJTYYEHHBIC PE3YIIbTATHI.

OCHOBHBIMH JIMHUSIMU cojiepkaHusi MaTeMaTtuk B 10—11 kmaccax yriy0i€HHOTO
YpOBHS  SIBISIIOTCS: «Yucna W BBIUMCHEHHS», «Anredpa» («AnreOpanyeckue
BBIPOKEHUS», «YpaBHEHHS U HEpaBEHCTBa»), «Havaia mMaTreMaTHYecKOro aHallu3ay,
«T'eometpus»  («['eomerpuueckue ¢urypsl © UX CBoicTBa», «l3mepenue
FEOMETPUYECKUX BEIMYUH»), «BepostHOCTh U cratuctuka». JlaHHbIE JUHUU
pa3BUBAIOTCS MapajuIeNIbHO, KaKJasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJHA OT JPYroM, a B TECHOM KOHTaKTe U B3auMojieictBuu. Kpome storo,
UX OOBEAMHSET JIOTMYECKasl COCTAaBIISAIONIAs, TPAJUIIMOHHO MpHUCYIas MaTEMaTUKE U
MPOHU3BIBAIOIIAA BCE MAaTEMAaTHYECKHE KYpChl M  COJIEpXKATEIbHbIC JIMHUMU.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHME «yMEHHE ONEPUPOBATH MOHATUSIMU:
ONpEJEIeHNE, aKCHOMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, MPHU3HAK, J10KAa3aTEJbCTBO,
PaBHOCUJIbHBIE dbopmynupoBkr,  yMeHue  (opmyiaupoBaTh ~ oOpaTHoe U
MPOTUBOMOJIO)KHOE  YTBEP)KIEHUE, TMPUBOJUTH MPUMEPbl U  KOHTPHPUMEPHI,

UCIIOJIB30BAaTh METOJl MAaTE€MaTW4YeCKOM HWHAYKLIUHU, [POBOAMUTH JIOKA3aTEIIbHBIE
pacCyKJIeHus Ipu PpELIIEHWH 3a/Jad, OLEHHUBATh JIOTMYECKYH) IPABUIBHOCTH
pacCy’kKJI€HU» OTHOCUTCS KO BCEM Y4YEOHBbIM KypcaM, a (JOpMHpPOBAHUE JIOTUYECKUX
YMEHHM pacrpeensercs Mo BceM rojgaM oOyudeHHUsT Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHUs.

B cootBerctBUn ¢ ®I'OC COO maTtemaTuka siBJIs€TCS 00513aTE€IbHBIM MPEIMETOM
HAa JAaHHOM YypoBHe oOpa3oBanusa. Hacrosmelr mnporpamMmMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTca M3ydeHue ydeOHoro mpenMera «Maremartwka» B pamKax TpEX
y4eOHBIX KypcoB: «AsnreOpa W Hayajga MaTeMaTHYECKOTO aHainuzay, «['eomerpus»,
«BepoATHOCTh U CTAaTUCTHUKa». POPMUPOBAHUE JOTHUECKUX YMEHUW OCYILIECTBISECTCS
Ha TPOTSHKEHUM BCEX JIET OOY4YeHHsl Ha YpPOBHE CpeaHero ooOiero odpa3oBaHUs,
a 2JIEMEHTBHl JIOTHMKU BKJIOYAIOTCS B COJEP)KaHHWE BCEX HA3BAHHBIX BBIIIE YYEOHBIX
KYypCOB.

OO0miee KOJMYECTBO YAcOB, HANpaBICHHBIX Ha  M3y4YeHUE MaTeMaTUKU
Ha yriry6ienHoM yposre — 544: B 10 kiacce — 272 yaca (8 wacos B Hezenro), B 11 kiracce —
272 gaca (8 yacoB B HeJIEIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEITHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYYaroIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOIEIYP IPakIaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aMMOJICHCTBOBATH C COIMATbHBIMU
UHCTUTYTAaMH B COOTBETCTBHHU C X (YHKIUIMHU U Ha3HAYCHUECM;

2) IaTPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH,  YBa)KCHUS
K NPOLUIOMY W HACTOSIIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHOE OTHOIICHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE OTUX JOCTHKEHUW B JAPYrUX Haykax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCUHCKOrOo Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHHE YCTOWYUBOrO OyIyILEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELICHUW, PACCYX ACHUI, BOCIPUUMYUBOCThH
K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCNUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOTO0 W 0€30MacHoro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHM M OTHbIXA,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIIbHON IEATEIBbHOCTBIO;

6) TPYA0BOro BOCTIMTAHMA:

TOTOBHOCTh K TPYyJy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, UHTEpEC K Pa3InYHbIM
chepaM MpPOPECCHOHAIIBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOM u e€
NPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH
K MaTeMaTU4ecKoMy 0Opa30BaHUIO M caMOOOPa30BAHMIO HA MPOTSHKEHUU BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUECKUX 3a7ad MaTEeMaTHUECKOH
HarpaBJIeHHOCTH;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMHUYECKHUX MTPOLIECCOB HA COCTOSIHUE PUPOJHON U COLIMATIBHON CPEJIbl, OCOZHAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHMYECKUX NpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHHsl 3afad B O0JacTH OKPY’KAIOLIEH Cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpelbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTHUKU, TOHHMMaHUE MaTeMAaTUYECKON HayKu Kak
cepbl 4eJIOBEUECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[MBUJIM3AIINK, OBIAJCHUE SI3bIKOM MaTEMaTUKHM M MaTeMaTHYECKOM KyJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISTh MPOECKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare mzyueHuss MaTeMaTUKU HA YpPOBHE CpEHEro 00IIero oopasoBaHus
y oOyuaroiierocsi OyayT c(popMUpPOBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIC YYEOHBIC
JIEUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHBbIC Yy4eOHbIC NEUCTBUS, PETyJsSTHBHbBIC
yHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JACATEITHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue 1eMCTBUSA:

BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKHM MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSATHUM, OTHOIICHUU MEXIY TMOHSATUSIMHU, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM TpPHU3HAK KJIacCU(UKAIMU, OCHOBAHUS
J1s1 0000IIEHUS ¥ CpaBHEHHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a,

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPEOOPA30BhIBATh CYKACHUS: YTBEPAUTEIIbHBIC
U OTpULIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBISIBJISITh MAaTE€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPECUMS
B (akTax, MaHHBIX, HAOJIOJCHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUNIL;

JIE€JIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U HHAYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKIACHHUMN
(OpsiMble W OT MPOTUBHOTO), BHICTPAUMBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOIBI;

BBIOMPATHh CIIOCOO pelieHus] yueOHOU 3a1a4uu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
peleHusi, BIOMpaTh HauboJiee MOAXOAIIUNA C YIETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

WCIIOJIB30BaTh BOIPOCHI KAK HCCIENOBATENbCKUI WHCTPYMEHT [O3HAHMS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATH
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OObEKTa, SIBJICHHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK1y 00BEKTaMU, SIBJICHUSIMHU, POLECCAMMU;

CaMOCTOSITENIbHO (popMyaMpoBaTh O0OOOIIEHUS YW BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IMOTYUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IIECHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIATH Je(DULUTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U U1 peuieHus 3a/1auu;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(MOPMALIMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax,
WJUTIOCTPUPOBATh TpadUuecKy;

OLICHHMBATh HAA&KHOCTh MH(GOPMALMU MO CAMOCTOSITENILHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (OPMYIHPOBATh CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIEHUs 3a/1auyd, KOMMEHTUPOBATH
NOJIyYeHHBIN PE3yNbTaT;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK PELICHMUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSMU JPYI'MX YYaCTHHKOB JIMajora,
OOHapy>KHUBaTh pa3JInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyarpoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YyJIbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbBHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajay
Npe3eHTAlNNd U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a4¥, BEIOMPATH CIIOCO0 PEIIeHUs C YIETOM
HMEIOIIUXCS PEeCypcCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEePIECKCUM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENBHBIX IMPOIIECCOB, WX PE3YyJbTAaTOB, BIAJIETh CHOCO0aAMU
CaMONPOBEPKH, CaMOKOHTPOJI MpoIlecca M pe3yJibTaTa PEIICHUs MaTeMaTU4YeCKON
3aJ1a4u;

NPEeNBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IpPU PEUICHUU 3aJayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJibTaTa IIEJIM M YCIOBHSIM, OOBSCHATH MNPUUMHBI
JOCTHKEHUS WA HEAOCTUKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCII0Ib30BaTh NPEUMYILECTBA KOMAaHIHON U UHIAUBUIYAJIbHON pabOThI
OpU peUeHUH Y4YeOHbIX 3a7ady, MNPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIbl padoT,
JIOTOBapUBaThCsI, OOCYX AaTh TMPOIECC W pe3yJabTaT paboThl, 0000I1aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpyHHoBbIX (opmax paboTel (0oOcyxkaeHus, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YaCTh pa00OThl U KOOPAUHUPOBATH CBOU
JEHCTBUS C APYTMMHU YIEHAMHU KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOIYKT IO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHHUS (enepalibHOM pabodeil  mporpaMmbl
0 MaTeMaTUKe MpPEJCTaBJICHbI MO rojamM OOy4YeHHsS B paMKaxX OTAEIbHBIX Y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIUX Pa3Jeiax HACTOSAIIEW IPOrpaMMBl.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHaJIN3a» SIBJSIETCS OJHUM
u3 HauOoJiee 3HAUYUMBIX B IPOrpaMMe CpelHEero obmero odpa3oBaHMs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3Y4EHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (OPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBILUIEHUE OOyYarolUXCsli Ha YPOBHE, HEOOXOIMMOM JJisi OCBOEHUS
MH(POPMATUKH, OOIIECTBO3HAHUS, HMCTOPUM, CIOBECHOCTH U JPYTUX JUCLUUIUIMH.
B pamMkax naHHOro y4yeOHOro Kypca OOydaroIIHMecs OBJAJEBAIOT YHHBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM HayKd, KOTOopas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKOil Gopme.

VY4eOHbIi Kypce anreOpsl 1 HadaJl MATEMATUYECKOTO aHAJIA3a 3aKJIaJbIBAET OCHOBY
JUI. YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMaHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIOJB30BaTh UX MJi JajdbHeHIIero oOpa3oBaHus M B IOBCEIHEBHOMN
®u3HM. B TO ke  Bpems  oOBlaJeHuWe  aOCTPAaKTHBIMM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUUSMHU anredpbl U MaTeMaTHYECKOro aHallM3a pa3BUBAE€T yMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKA3bIBaTh yTBEPIKICHUS
C TMOMOILIBIO HHAYKIMU M paccyXkaaTh AEAYKTHUBHO, HCIOJb30BaTh OO0OOIIEHHE U
KOHKpEeTH3aluio, alOCcTparupoBaHue MW aHaJoruio, (GOpMHUpPYET  KpeaTUBHOE
Y KPUTHUYECKOE MBIIUICHUE.

B xone nzyuenust yaeOHOro Kypca «Anredpa 1 Hayajla MaTeMAaTHYECKOTO aHaIN3ay
oOyyarolecs Moay4yaroT HOBbIM ONBIT pellIeHUs] MPUKIIAAHBIX 33/1a4, CAMOCTOSITEILHOTO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH peallbHbIX CHUTyallMil, WHTEPIPETalun
IIOJIyYEHHBIX PELICHHUM, 3HAKOMSATCS ¢ IPUMEPAMHU MATEMAaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCST MATEMATUYECKUMU OTKPBITUAMH U UX
aBTOPAMHM.

VY4eOHbIi Kypc 0051aaeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbI MaTepuai, CIOCOOCTBYIOIIMKA (HOPMHPOBAHUIO
HAYYHOT'O MHUPOBO33PEHHUS, TaK U uepe3 crienupuKy yueOHO! 1eTeIbHOCTH, TpeOyIomen
MPOJOJKUTEIPHON KOHIIEHTPAMM BHUMAaHMS, CaMOCTOSITEIIbHOCTH, aKKypaTHOCTU WU
OTBETCTBEHHOCTH 32 MOJYyYECHHBIN pPE3yJIbTaT.

B ocHoBe Meronuku oOydeHus anreOpe M HayajllaM MaTeMaTHYeCKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN MPUHIMUI O0yUYEHUS.

B crpykrype yueOHOro kypca «Anredpa v Hayajga MaTeMaTUYECKOTO aHAJIN3a»
BBIJICJIEHBI CIIEAYIOIIME COACPIKATENBHO-METOIUUECKHUE JINHUN: «HHCIIa U BBIYUCIICHUS,
«DyHkuu 1 rpadukny, «YpaBHEHHS M HepaBeHCTBa», «Hawama matemarnueckoro



aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JVHUM U3Y4YaloTCsl Ha MPOTSHKEHUM JBYX JIET OOyUYEHHs] Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHMsl, €ECTECTBEHHO JAOMOJIHSASA JIPYT APyra U MOCTENEHHO HACHIAACh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
0o0BbEeIUHAET B ce0€ COJIepKaHNEe HECKOJIBKMX MAaTEMaTUYECKUX JUCUUIUIMH, TAKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHATTN3, TEOPUs MHOXKECTB, MaTeMaTHYECKast
noruka u apyrue. [lo mepe Toro kak oOyvarolmuecs: OBjIaeBaloT BCE 0oJiee MUPOKUM
MaTeMaTUYECKUM  almapaToM, Yy HHUX  [OCJIE€NOBaTeNbHO  (OpMUpYETCs U
COBEPIICHCTBYETCS YMEHUE CTPOUTHh MATEeMAaTHUYECKYIO0 MOJENb PEalbHOM CUTyalllH,
OPUMEHATHh 3HAHUS, IONYYEHHbIE IPU H3YYEHUM Y4eOHOro Kypca, IJs pelIeHus
CAMOCTOSITENIbHO  C(OPMYJUPOBAHHOM  MaTeMaTMYeCKOW  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «YMcna W BBIUMCICHMS» 3aBEpIIAET
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4yaTO Ha ypOBHE OCHOBHOIrO o0Iero oOpaszoBanus. Ha ypoBHe cpenHero ooOmiero
oOpa3oBaHMsl 0co00€ BHUMaHHUE yIensercs (POPMHPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3TUYHBIX (OPM 3aMUCH YHUCIA,
yMEHHE JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATh
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
00y4aroIUMCsl MHOXECTBA HATYpPaJbHBIX, LIETbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YKCeN JTOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4nce. B KaXa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHbIE eMy crenuduyeckue 3agaud M OmNepaiyu: JejeHHe
HAIeJIo, ONEpPUpPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJN, 0COOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKKe
U3BJICUCHUE KOPHS HATypajdbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX UHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs i1 PEUICHHs] Pa3IUYHBIX 3a/ad
dopMupyeTcsi MpeACTaBIEHUE O €IWHCTBE MaTeMaTHKW KaK HaykKu U €€ poiu
B IIOCTPOCHUHM MOJIENIel peaJbHOr0 MHpa, MIUPOKO HCIONb3YIOTCS 00001IeHne U
KOHKpETH3aIHS.

JIunust «YpaBHEHUS U HEPABEHCTBA» PeaN3yeTcs Ha MPOTSHKEHUU BCETO 00YUCHHUS
Ha YpOBHE cpe/iHero oOmiero oopa3oBaHus, MOCKOJIBKY B KaxkaoM pasaesne [Iporpammbl
OpeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydwarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKamux mnapameTpsl. [lolydeHHble yMEHHUS IIHPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHUN (YHKITUH ¢ TTIOMOIMIBIO MPOU3BOIHOM, MPH PEIICHUU
NPUKIATHBIX 337a4 U 3a7a4 Ha HAXOXKJIEHUE HAWOOJBIINX UM HAMMEHBIIUX 3HAUCHUIN
¢byukun. JlaHHas cojeprkaTelbHas JIMHUS BKJIIOYAEeT B ce0sl Takke (OpMHUpOBaHUE
YMEHMHM BBIIOJNHATH pacdy€Tel 10 QopmysaMm, NOpeoOpa3oBaHUS palMOHAIbHbIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHX BBIPAXKCHHM, a TAKXK€ BBIPAXKCHHIH,
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coAepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS 00yYarouxcs, GOpMUPYIOTCS HABBIKU JE€AYKTUBHBIX PacCyk I€HUN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEeHCTB U HepaBeHCTB. AureOpa mnpemiaraeT 3(QQEeKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOHOCTH KakK A3bIKa HAYKH.

CopepxarenpHo-MeTOoMYeCKass JMHUA  «DYHKIMM U IpauKW»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIEAOBATENBHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTEIEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLHMA, UX CBOMCTB U
rpauKoB, HCHOIb30BaHUE (YHKUMN [ pelieHus 3aJad U3 JApYyTuxX y4eOHBIX
IIPEIMETOB U PEAbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJU30M, TaK U
C pELICHHEM YpaBHEHHM M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAaHHUE YNENsSETCS
(GOpMHUPOBAHNIO YMEHHUS BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY PpPa3IUYHBIMU
BEJIMYMHAMU, WCCIEAOBATh MOJy4YeHHbIE (YHKLIHUH, CTPOUTh UX rpapuku. Matepuan
3TOM COAEPIKATEIBHON JINHUN HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMU B Pa3IM4YHON (opMe: aHAIMTUYECKOH,
rpadguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CHOCOOHOCTHM K OOOOIIEHHI0O W  KOHKpPETH3aluH, HCIOJIb30BaHUIO
aHAJIOTHM.

ConepxarenpHass JuHUA «Havana MaremMarnyeckoro aHaimsa» IO3BOJIAET
CYILIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTeMaTHYeCKUX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYIHBIX O0YUaIOLIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH TpapuKu
CJIOKHBIX (DYHKLIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHUs, BEIYUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHUs mpolueccoB. [JanHas
coJiep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNIed peaJbHBIX CHUTyalWd, TO3BOJIIET HAXOAUTh HAWIy4llee pEeLIeHUEe
B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKHX, 3aJayaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HAayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKas TMHUA «MHOXECTBA U JIOTUKa» BKIIOYACT B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
HaubOosee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHKH U €€
IIPWIOKECHH, OHU CBA3BIBAIOT Pa3HbIE MATEMATHUECKHUE JUCLHUIUIMHBI U UX IPUIIOKEHUS
B eauHoe ueinoe. [loaromy BakHO AaTh BO3MOXKHOCTH OOydaromeMycsl MOHHMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTUKH M MCIOJb30BaTh €r0
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JUTSL BBIPOKEHUST CBOMX MBICIICH. /IpyruM Ba)KHBIM NMPU3HAKOM MAaTEMAaTHKHM KaK HAyKH
ClleayeT TpHU3HATh CBOWCTBEHHYIO €H CTpOrocTh OOOCHOBAaHWW W  CIIEIOBaHHE
OnpenenéHHbIM TPaBWJIaM TIOCTPOSHUS JIOKa3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaAMH
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
o0yJarommxcs, MO3BOJSIET WM CTPOWTHh CBOU PACCYXJICHHUS HA OCHOBE JIOTHUECKUX
npaBuil, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIICHUS.

B yuebHOM Kypce «Anrebpa u Hayaia MaTeMaTHIeCKOTO aHalIn3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOTO0 MOJICTUPOBAHMsI, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHNIO HABBIKOB MOCTPOSHUS MOJIEICH peabHBIX CHUTYaIlui, MCCIIEIOBAHUS
THUX MOl C TIOMONIbIO ammapaTta aireOpbl W MaTeMaTHYeCKOro aHalln3a,
WHTEPIPETANA TTOJYYCHHBIX pPE3yJbTaTOB. TakuWe 3alaHdusl BIUICTCHBI B KaXKIbIA
U3 Ppa3eNioB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Y4yeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JIJII  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOydaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 3aJlad OpPTraHU3yeTCsl B MPOIEcce M3Y4YeHHUs BCEX TeM yd4eOHOro Kypca
«Anre0Opa 1 Hauasa MaTeMaTHYECKOTO aHATTN3a.

Ha m3yuenue ydyeOHOTO Kypca «AnreOpa M Hadajia MaTeMaTHYECKOTO aHAIM3a»
orBoauTcs 272 daca: B 10 xmacce — 136 yacoB (4 uaca B Henmenio), B 11 kimacce —
136 gacoB (4 yaca B He/IEIIO).

COIAEPKAHUE OBYUYUEHMUA
10 KJIACC

Yuciaa u BbIYUCICHUSA

Panmmonansupie uyncina. OOBIKHOBEHHBIE M JACCATUYHBIC JIPOOU, TMPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepaiuu ¢ 1eUCTBUTEIBLHBIMU YniciiaMu. MoayJb T1eMCTBUTEIBHOTO
qucia v ero cBocTa. [IpuOamkEHHbBIC BEIUMCIICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ mensIM mokazareneM. bunom Herotona. Mcnosp3oBaHue mMoaxoasinei
dbopMBl 3amHMCH JEUCTBUTENBHBIX YHCEN JUIsI PEHIeHUs TMPAKTHUYEeCKUX 3a7ad U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETICHU U €T0 CBOWCTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTelleM © €€  CBOMCTBA, CTEIEHb
C JCUCTBUTEIILHBIM I1OKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa Jnorapudma. JleciTUuHble U  HATypaJlbHbIC
aorapu@mel.
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CHuHyC, KOCHMHYC, TAaHI€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXJIECTBEHHbIE MTpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCMIBHBIE ypaBHEHMsT W ypaBHEHuUsA-cilencTBUA. HepaBeHcTBO, pemieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX U JIPOOHO-PALIMOHATIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOrO4JIeHa Ha MHOTOYICH
c ocratkoM. Teopema be3y. Muorowiensl ¢ uensiMu kod@duimenramu. Teopema
Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIIEHNU U KOPHH.

NppannonaneHpie ypaBHEeHHs. OCHOBHBIE METOJbI PEUICHUS WPPALUOHAIBHBIX
YpPaBHEHUM.

IToka3aTenbHble ypaBHEHHMS. (OCHOBHBIE METOJBI pEUIEHUS IOKa3aTeJIbHBIX
YPaBHEHUM.

[IpeoOpa3oBanue BeIpaKEHUH, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOJbI PEIICHUS JIOrapu(PMUUECKUX
YpPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHne TPUroHOMETPUYECKUX YPAaBHEHUM.

Pewienne cucrem nuHENHBIX ypaBHEHH. MaTpuiia CUCTEMBI JIMHEWHBIX YPAaBHEHHI.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTENd Il PEIIEHUS CHCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pelienue npukIIagHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIUHEUHBIX YPABHCHUM.
HccnenoBanre mOCTPOEHHOW MOJIENIM C TOMOUIBIO MATPHI] M ONIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyaluH C IIOMOIIBIO
YPAaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHMM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peaabHOM KU3HH.

DyHKIUHN 4 TpaGuKHU

OyHKMsA, cnocodbl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pynkmuit. ['paduk dyskmmm. DmeMeHTapHbie TpeoOpa3oBaHus rpauKoB
GyHKLIHA.

OOnacTe ompeneneHUss W MHOXKECTBO 3HadeHWM QyHkiuu. Hymmn QyHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W Heu€TtHble GyHKIuU. [lepuonuueckue
¢ynkimu. [IpomexxyTku MOHOTOHHOCTH (QYHKIIMH. MakCUMyMbl 1 MUHUMYMbI (DYHKIIUH.
HauGomnbiee u HaumeHblIee 3Ha4yeHus: QyHKIMU Ha IPOMEXKYTKE.

JluneiiHasi, KBaApaTHU4Has W JPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOe
UCCJIEIOBaHHE U TOCTPOCHUE UX IPaUKOB.

Crenennas ¢yHKIUs ¢ HaTypaldbHBIM W IEdbIM Moka3zarereMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-O CTENEeHU KaK (YHKIIMH OOpaTHOM CTENeHU
C HaTypaJbHbIM [10KAa3aTEJIEM.
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[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpauKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A1 peHICHHUS] YpaBHEHHI.

TpuronomeTrpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHMCIIOBOT'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U sBleHusX. ['paduxu
peaIbHBIX 3aBUCUMOCTEH.

Hauaja maTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMS  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKIUMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIbHOCTH.
Hcropusi BO3HMKHOBEHUS MATEMAaTHYECKOTO aHalIW3a Kak aHajau3a OECKOHEYHO
MalbIX.

ApudmeTrnueckas U TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M SKCIOHEHUHUAIBHBIA pocT. Yucno e. Popmyia CIoKHBIX
IIPOLICHTOB. M cIioap30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a1a4 IPUKIAJHOIO
Xapakrepa.

HenpepoiBHble PyHKIIMM U UX CBOMCTBA. Touku pa3pbiBa. ACUMITOTHI IPaduKOB
bynkuumii. CBoiicTBa (yHKIIMNA HENMpPEpHIBHBIX Ha OTpe3ke. MeToa HUHTEpBajoB
JUISl pelieHusl HepaBeHCTB. [[prMeHeHne CBOMCTB HENPEePhIBHBIX (DYHKIMM 711 peIIeHUs
3a1ad.

IlepBas m BTOpas mnpou3BoAHbIe (yHKIMH. OmnpeneneHue, reOMETPUUYECKUd u
(bu3MYeCcKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIUH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOTO U KOMITO3HUIINH (yHKIIHMA.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Diiiepa—
Benna. [IpumeneHnne TeOpeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUsS PEalIbHbIX
MPOLIECCOB U SIBJICHUH, IPU PEUICHUH 337a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
OmnpeneneHue, TeOpeMa, CBOMCTBO MaTeMaTUYeCKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yucja v BbIYMCJIEHUS

Harypanbnbie u nensie uncina. [I[pumMeHeHne Npru3HakoB JEIUMOCTH LIENBIX YUCET,
HauOobIMi 001mmi nenurensd (nanee — HOJl) u Haumensbliiee o01iee kpaTHoe (nanee —
HOK), ocrarkoB mo Mojaynwo, airoputma EBKinma s pemieHusl 3ajad B IEJIBIX
YHCIIax.

Kowmmnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUEcKash (POpPMBI 3amucH
KOMIUIEKCHOTO 4HCJIa. ApupMeTHUUECKHEe OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAWMHATHOU miockocTH. dopmyna Myaspa.
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KOpHI/I N-0M CTEIEHM W3 KOMIUICKCHOTO 4YMCIIA. HpI/IMeHGHI/IC KOMIIJICKCHBIX 4YHCECJI
1 pCHICHU S (1)I/ISI/I‘{€CKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUH c IIOMOLLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOIbI PELLICHUS MIOKA3ATENBHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHWS CUCTEM H COBOKYIIHOCTEH palUOHAJIBHBIX,
UpPPaLMOHAJIbHBIX, IOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

IIprMeHenue ypaBHEHUM, CHCTEM W HEPABEHCTB K PELICHHUI0 MaTeMaTUYECKUX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTEell HAyKUd W pEeaIbHOM KU3HU, MHTEPIpEeTaLUs
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

['padrueckue MeTobl pelleHrs YpaBHEHU U HEPABEHCTB. I paduyeckue MeTo bl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnons3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPU PELICHUH 3a1ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Havasa maTeMaTH4eCcKOro aHajaImM3a

[IpumeHneHnrne TPOW3BOJHON K HCCIENOBAHWIO (YHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOU
(GYHKIIMHM Ha OTpe3Ke.

[IpuMeHneHne MpoON3BOIHON I HAXO0KICHHS HAMIIYYIIETO PEIICHHS B IPUKIATHBIX
3aJja4ax, Ui OoNpeAeNieHUs] CKOPOCTU M YCKOPEHUS Mpoliecca, 3aJaHHOro GopMyJIoi miu
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. I[lepBooOpa3HbIe
aneMeHTapHbIX GyHKUMH. [IpaBuna HaxoxaeHUS IepBOOOPa3HBIX.

WNnrerpan. ['eomeTpudeckuil CMBICI WHTETpasia. BpruncieHue onpenenéHHoro
uHTerpana no Gopmyne Hetorona—Jleibnuiia.

[IpumeHeHue MHTETpaia sl HaXOXJISHUS TUIONIaeH MIOCKUX GUryp u oObEMOB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenudt  auddepeHunanbHbIX  ypaBHEeHUH. MaremaTuueckoe
MOJIEJTMPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATbBI

K xonity o6yuenus B 10 kj1acce oOy4aromuifics OJIyIUT CICAYIONINE MPEeIMETHBIC
pe3ynbTaThl 1O OTACIBLHBIM TeMaM (enepanbHOi paboyeit mporpaMMbl y9eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTHIECKOTO aHATTU3ay:

Yucaa v BbIYUCICHUS:

CBOOOJHO OIEPUPOBATHh TMOHATHUAMH: PAUOHATBHOE YHCIO, OCCKOHEYHAs
nepuoInyecKas IpoOb, MPOLIEHTHI, UPPAMOHAIBHOE YHCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpacier 3HaHUM U PEaIbHOU KU3HU;

NPUMEHSTh TNPUOKEHHBIE BBIYUCICHUS, MpaBWia OKPYTJCHUS, MPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTENEHB C IIEJIBIM MMOKa3aTeJIeM, UCTI0JIb30BaTh
MOIXOIAIIY 0 OPMY 3aICH TEUCTBUTEIBHBIX YACET JIJISl PEIICHUS MPAKTUUYECKUX 3a]1a4
Y MIPEJICTABIICHUS IAHHbBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAIBHBIM TIOKa3aTelieM;

CBOOOJTHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YKCIIA, TECITUUHBIC U HATYPAIbHBIC
JorapudMsl;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONEPUPOBATh MOHATHUSIMHU: APKCHUHYC, APKKOCHUHYC M apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB I PELIECHUsI HEPABEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: MHOTOWIEH OT OJHOW TEepEMEHHOM,
MHOTOYJIEH C LEeNbIMU Kod((UIMeHTaMu, KOPHH MHOTOYJIEHA, NMPUMEHSThH JAeJIeHUEe
MHOI'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera i pemenus
3az1ady;

CBOOOJHO OMNEpUPOBATh MOHATHSIMH: CHCTEMa JIMHEHWHBIX YpaBHEHWM, MaTpula,
ONPEENUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICH, UCIOJIb30BaTh CBOKMCTBA
ONpenenuTeNss 2 X 2 naias BBIYUCICHHUS €ro 3HAa4YeHUs, MPUMEHSATh OMNPEICIUTENN
JUISL PELICHUs CUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, MOJEIMPOBATh pEaJbHBbIE CUTYallUU
C IIOMOUIBIO CUCTEMBI JIMHEHHBIX YpaBHEHUH, HCCIEAOBATb IIOCTPOCHHBIE MOJEIN
C MOMOIIBIO MAaTPULL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJHATh TNPEOOpPa30BaHUsI YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEHEHH
C pallMOHAJIBHBIM I1I0KA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB sl mpeoOpa3zoBaHUs JTOTaprUPMUUECKHX
BBIPAKCHUMU,

CBOOOZIHO OMEpUPOBATh TMOHATUSMHU: HpPpPALMOHANBHBIC, TIOKa3aTeIbHBIE |
jgorapu(pMUUECKUe YpaBHEHMsI, HAXOAUTh WX PELIEHUS C IOMOILIBI0 PaBHOCHIBHBIX
NEPEXOA0B WIIM OCYILLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYINbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOO/HO ONEpUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATD
HeoOXxoauMble (OPMYJbl ISl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUI;

MOJICIMPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 3aJlayd, HCCIEAO0BATh MOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAHHUEM alllapara aiareopsl.

DOyHKUMH U TPpaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMHU: (PYHKUUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3ULUsA (DPyHKIMH, rpaduk (yHKUWHU, BBIIOJHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (YHKIIHIA;

CcBOOO/IHO ONEPUPOBATH MOHATHIMU: 00JIaCTh ONPEIEICHNS U MHOXKECTBO 3HAYEHUM
byHKIMN, HyH (QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO  OINEpUpPOBaTH MOHATHSMHM: U€THbIE M  HEUETHbIE  (DyHKIUH,

nepuoanydeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMBI U
MUHUMYMbI (PYHKIIUH, HauOoJIbllIee 1 HAaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIBbHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHOM (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUUMHM OOpaTHOM CTENEHUW C HATypalbHBbIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAasI U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPA(PUKOB;

CBOOOJHO OMEepUpOBaTh MOHATUSIMHU: TIOKa3zaTelibHas | JorapupmMuyeckas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH ISl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPHYECKAs  OKPY>KHOCTD,
OTpeJeieHHe TPUTOHOMETPUUYECKUX (DYHKIIMIA YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
OpU pellieHuH 3a7ad U3 APYTUX y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTb
dbopMynIamMu 3aBUCUMOCTH MEX]1y BEJIMYNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJIHO OMEpUPOBaTh MOHATHSAMH: apudmeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBaroIlas I€OMETpUYECKas IPOrpeccus, JUHEHHBIH WU
HKCMOHEHLIUATIBHBIA POCT, (OpMylia CIOXKHBIX TPOIEHTOB, HMETh MPECTaBICHHUE
O KOHCTAaHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui pPEIICHUs pEalbHbIX 3aJad  MPUKIATHOTO
XapakTepa;

CBOOO/ZIHO OIEpPUPOBATh IOHATUSAMU: IOCIEN0BATENBHOCTh, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apO’KJICHUSI MAaTEMaTUYECKOTO aHAJIN3a KaK aHaIn3a OECKOHEYHO MAJIbIX;

CBOOOZIHO ONEpUPOBATh MOHITUSIMM: HENpPEpBIBHbIC (YHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIHIH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HEMNpEphIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUI JIJIs1 pelIeHUs 3a/1a4;

CcBOOOZHO ONEPUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaresibHas K rpaduky QyHKINH;

BBIYHCTISATH MPOU3BOJAHBIE CyMMBI, TPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUS
3ajad.

MHo:xecTBa U JIOTHKA:

CBOOO/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

HCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisl OMUCAHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPY PEIICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEICIICHUE, TeopeMa, YypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JI0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K xonity o6yuenust B 11 ki1acce oOy4aromuiicsi moJIyquT CISAYIOIINE MPEIMETHBIC
pe3ynbTaThl MO OTIEIBHBIM TeMaM (eepalibHON pabouel MporpaMMbl yueOHOTO Kypca
«Auredpa 1 Hauajga MaTEMaTUYECKOrO aHATTU3a»:

YucJia v BbIYHCTICHHUA:

CBOOOJHO OINEpUPOBATh MOHSITUSMU: HATYpaJIbHOE M II€JI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U IEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKU IEIUMOCTH 1enbix ynucen, HOJJ
1 HOK HaTypanbHBIX 4rcen AJis pelieHus 3a/1a4, MPUMEHSTh anroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTaTKa IO MOAYJIIO, 3aMICHIBATh HATYPATbHBIC
YHCJIa B PA3JIMYHBIX TO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO OMNEPUPOBATh TMOHATUSMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX 4YHCeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4YHCIa B ajlre0Opandeckol Hu
TPUTOHOMETPHUUECKON ¢dopMe, BBIMOJHATH apUPMETHUYECKUE OINEepalud ¢ HUMH H
n300pakaTh Ha KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh MNOHATHSMM: HMppalMOHAIbHBIE, IIOKA3aTENbHbIE U
Jorapu(pMuyuecKre HEPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOINBIO PaBHOCHIIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISATh OTOOP KOPHEH MPHU pELIEeHUH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, TPUMEHSITh
HEoOXOoauMble (QOPMYJIBI 7Sl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPABEHCTB;

CBOOOJIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYMHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHCTEMBI-CIIEJICTBUSA, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U IIAPAMETPBI;

MPUMEHSTH rpapuuecKkre METOIbI AJIs PEIICHUS YpaBHEHHUI U HEPABEHCTB, a TAKKe
3a/1a4 ¢ IapaMeTpamu;

MOJEJIUPOBATh peajbHbIE CUTYAIlMH Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4M, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C TOMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh I'€OMETpUUECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPIAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMH: TPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JJIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX IPOLECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIU3a:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIeNOoBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJUTh HAWMOOJbIIIEE U HAUMEHbIEE 3HAUYCHUS (PYHKIIUU HEMPEePHIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOW3BOJHYIO  JUISI  HAXOXKJICHUS  HAWIY4Ilero  PelIeHUs
B MPUKJIAHBIX, B TOM YHCJIE COIUATBHO-DKOHOMUYECKHX, 3a/a4ax, sl OTpPeaeICHUS
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIION WU TpaduKom;

CcBOOOZHO OMEpUpPOBaTh MOHITHSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHbIH HHTErpad,
HAXOJUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIIUNA U BBIYUCIIATH HHTETpA 110 (hopMyJie
Hrrorona—Jleiibuuiia;

HaXOJWTH TUIOMIAIN TUIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh TPEACTABICHWE O MaTeMaTHYeCKOM MOJCIMPOBAHUA Ha MpHUMEpe
cocTaByieHUs U PepeHIINaNbHBIX YPaBHEHHUI;

pemarh MPUKIAIHBIE 3a7add, B TOM 4YHCJIE COLMUATBHO-DPKOHOMHYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUUYECKOTO aHaU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
OcHOBHOE cofepKaHuE
pazzeina (TeMbl) 4acoB 00yUaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Onepauu Hcnonws3oBaTh TEOPETUKO-
JNEACTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHO’KECTBEHHBIH anmnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIMCAHUA XOa PEIICHUS

PanronanbHbIe ypaBHEHUS
1 HEpaBEHCTBA.

CucTeMbl TMHEWMHBIX
YpPaBHEHUM

[IprimeHeHue TeOpEeTUKO-
MHO>KECTBEHHOTO arapara

JUISL PELLICHUS 3a1a4.

Panmonansubie yncia. OOBIKHOBEHHBIE
U JICCSITUYHBIC APOOH, TTPOIICHTHI,
OECKOHEYHBIE TIEPUOUIECKUE IPOOH.
[IpumMenenue qpobeit 1 NpPOLEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlencTBUTENBHBIE YUCIIA.
PanronanbHbIe M HppallMOHATIBLHBIE
gmucia. ApudMeTndecKue onepanuu

C JECUCTBUTEIIbHBIMU YHCIIAMHU.
Moaynb JEHCTBUTENBHOTO YUCIIA U €TI0
cBoiicTBa. [Ipubnmxénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKHUJIKA U OLICHKA pe3yJIbTaTa
BBIYMCIICHUU.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHbBIX MPOLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMU:
palMoHaNIBHOE YUCIIO0, OECKOHEUHAS
nepuoaAndecKast Ipoob, MPOLIEHTH;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJIb JE€UCTBUTEIBLHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0OKa3aTeIbCTB, IPUMEHSThH PO
Y TIPOLIEHTHI JIJI PELICHUS
MPUKIIAIHBIX 337124 U3 PA3IMYHbIX
OTpacjer 3HaHUN U PEATbHOM KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKY U OLICHKY Pe3yJbTaTa
BBIYMCJICHUU.




OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

1 IpOoOHO-pAIMOHATFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOUJICHBI OT OJIHOU
IIEpEMEHHOU. JleTleHrne MHOro4IeHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOrO4IEeHBI C LIEJIBIMU
kod(ppunmnenramu. Teopema Buera.
Penrenune cucremM TMHEHHBIX
ypaBHEHU. MaTpuia CUCTEMbI
JMHENHBIX YpaBHeHUH. OnpeaenuTesb
MATPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI ¥ CBOMCTBA; BBIYUCIICHUE €T0
3HAYCHMS; IPUMEHECHHUE ONPEACTUTEIIS
JUJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHUM. Pemenne npukiiaaseix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YPaBHEHUM

[IpuMeHATH pa3IMYHBIE METOIBI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOUJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSATH JEJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis penienus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULIA,
OIPEICTUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeisi 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaYCHUS1, MPUMEHSITh
OIPEICITUTEIIH ISl PEIICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUM.
MoaennpoBaTh peajgbHbIE CUTYALUU
C IOMOIILIO CUCTEMbI JTUHECHHBIX
YPaBHEHUM, UCCIIEN0BATH
MMOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHIL U OIIPEICITUTEIIE,
MHTEPIIPETUPOBATH MOJTYUYECHHbIN
pe3ysbTat




OyHKIUU U TpaduKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM
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OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe QyHKIUH.
Komnozunms ¢ynkmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO6nacTh onpeeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymu pyHkuumn.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
YETHbie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINH.
[TpomexyTKH MOHOTOHHOCTH
byHKIMA. MakCHMYMBl 1 MUHUMY MBI
¢bynkuuu. Haubomnpliee u HauMeHblIIee
3Ha4YeHHUE (DYHKIMH HA TPOMEXKYTKE.
JluneiiHas, KBaJApaTHIHAsA U APOOHO-
nuHeHas QyHKIUHA. DIIEMEHTapHOe
WCCJICIOBAHNE U TIOCTPOCHHE IPAPUKOB
3TUX (PyHKITUH.

CrerneHb ¢ 1eTbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenenHast QyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObl 3a7aHusl PyHKINN; B3aUMHO
oOpaTtHbie PYHKITUN, KOMIIO3UITUS
byskmii, rpadpux pyHkium, 00IacTh
OIpe/iesIEeHUs] © MHOKECTBO 3HAUECHU I
GyHKUIMH, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINOMHATE 351eMEHTapHbIe
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTh
WIA HEYETHOCTD (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(bYHKIIMHN, MAKCUMYMBI I MUHUMYMBI
byHKIMU, HAaUOOJBIIIEe U HAUMEHbIIIEEe
3HaueHue (PyHKIIMU HA TIPOMEKYTKE.
dopmyanpoBaTh U WILTIOCTPUPOBATD
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaIpaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON QYHKIHI.

BripaxkaTs popmynamu 3aBUCIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICJICHUE U CBOMCTBA
CTENEHH C LIEJIbIM NIOKa3aTEeNEM;




NoAXO0AsIIyI0 (popmMy 3anucu
JNENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmMeruyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb DopMyIUpOBaTh, 3aMUCHIBATH
N-O CTEICHH. HaTypaJIbHOM CTENEHH U €ro CBOICTBA. | B CUMBOJIMUECKOU (popme
UppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpKAILINX CTETICHH N-oii cTeneHu AJis NpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
WppanrioHanbHble ypaBHEHHUS. HaxoauTs pemienust uppaioHaibHbIX
OCHOBHBIE METO/BI PELICHUS YpaBHEHUH C TOMOUIBIO
UPpALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUA OCYUIECTBJISISL POBEPKY KOPHEM.
UppAIMOHAIBHBIX YPAaBHEHUI. Crpoutsb rpaduk QPyHKITUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-0ii N-oii CTeNeHN Kak 0OpaTHOU
CTENEeHU KaK (yHKUIHUU 00paTHOMI JUIsl QYHKIIUU CTENEHH C HaTypajibHbIM
CTENEHU C HAaTypaJbHbIM [TOKA3aTEIEM NIOKa3aTeyieM
[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paoOHaIbHBIM @opMyaUpOBaTh ONPEICICHHUE

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast PpyHKLHUA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINU [T peIieHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUs. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
ypaBHEHUU

CTEIEHU C PAllMOHAIBHBIM
MOKa3aTeNEM.

BrimonasaTs npeobpazoBanus
YUCJIOBBIX BBIPAKEHUH, COJIEPHKALIUX
CTEIEHH C PallMOHAJIBHBIM
MOKa3aTENEM.

Ucnons3oBath udpoBbie pecypehl




JUIS1 IOCTpOeHUsI rpaduka
NoKa3aTeabHON (DYHKITUN U U3YUYEHUS
€€ CBOMCTB.

HaxonuTk penienus: moka3aTeabHbIX
YpaBHEHU

Jlorapudmuyeckas pyHKIUS. 18 Jlorapudwm gucna. CoiicTBa JlaBath onpenenenue Jorapudma
Jlorapupmuueckue norapudma. JlecssTuuHbIE U 4yuca; JeCATUYHOrO U HaTypaabHOro
ypaBHEHHUS HaTypaJbHbIC JIOTApU(MBI. aorapugdma.
[IpeobpazoBaHue BbIpaKEHUH, Ucnons3oBatk cBOMCTBA T0TapuMoB
coJiepKallux Jorapu(pMsl. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast QyHKIHS, Jorapu(pMUYECKHUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk gorapupmMuyeckoin
Ucnonb3oBanue rpaduka GyHKIUU byHKIIMM KaKk 00paTHOM
JUISl PEILIEHUS] YPABHEHH. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapupmMuueckoil PyHKIUU
OCHOBHBIE METOBI PELIEHUS JUTSL peLIeHus 3a/1ay.
Jorapu@MUYECKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUT jorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX YpaBHEHUHN C IIOMOUIBIO PABHOCWIBHBIX IIEPEX0I0B
WJIM OCYILECTBIISISI IPOBEPKY KOPHEN
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHust cunyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apPKTAaHT€HC YK CIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpy>KHOCTb,

KOCHHYCAa, TAHT€HCA U KOTAaHT'€HCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHca yucia.




OTIPEJICTICHHE TPUTOHOMETPHUICCKUAX
(GYHKIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPHUIECKHE
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Pemenre TpUroHOMeTpHUYECKUX
ypaBHEHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKECHUMN.
[TpumeHsTh HOpPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI

IlocnenoBarearHOCTH
Y MPOTPECCUU
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[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJJaHUs TTOCIIEIOBATEILHOCTEM.
Meton MaTeMaTUYECKON UHAYKIIUU.
MOHOTOHHBIE U OTPAaHUYEHHBIE
nocienoBarenbHocTu. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernyeckas U reOMETpUYECKasI
POTPECCUH.

beckoneuHo yoObiBaroiast
reoOMeTpHUUECKasi IPOTrPECCHS.
Cymma 6eckoHEeuHO yObIBaroIei
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLEHTOB.
Ucnonb3oBanue nporpeccuun

JUISl PELIECHUS PEAIbHBIX 33134
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
MIOCJICAOBATCIBHOCTD, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[Tosyuats npencrasiieHue

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YJIEHOB
MIPOTPECCUH, & TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.




Hcnonw3oBath nporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapakTep.

[TpumenaTs GopMyITy CIOKHBIX
MPOLIEHTOB JIJIsl peIlIeHUs 3a]1a4
U3 peajibHOW MPAKTUKH

HenpepriBHbIe hyHKIUY.
[IpousBonHas
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HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEPEPBIBHBIX
byHKUMN UTs penieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIC
dbynkuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacatelbHOH K TpaduKy GyHKIUH.
[Ipon3BOaHBIE DTEMEHTAPHBIX
bynknuii. [TpousBoaHas CcymMmsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3ULIMK (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (yHKIHUH, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 17151 peleHus 3a1a4.
OnepupoBath MOHATUAMM: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alMUChIBaTh YPAaBHEHUE KACATEIBHOM.
BbiuucisTe Npou3BOIHbIE CYMMBI,
IPOU3BEIEHUS, YACTHOTO U CIOXKHOM
GyHKUIUU.

N3yyaTh NpOu3BOIHBIE AJIEMEHTAPHBIX
(GyHKLIHHA.

Hcnonbp30BaTh reOMETPUYECKUN U
(bU3UYEeCKUi CMBICT TPOU3BOTHON

JUISL pELIEHUS 3a/1a4




[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE MTOHATHUS Kypca aareOpsbl [IpuMeHATh OCHOBHBIE IOHITHS Kypca
CUCTEeMaTHU3alus 3HAaHUI Y HayajJ MaTeMaTU4YeCKOro aHaJIn3a anreOpsl U HAYaJl MATEMaTUYECKOTO
10 knacca, 00001IeHNE U aHaju3a JJIs peuieHus 3a1a4y
CUCTEMaTHU3alIMsI 3HAHUN U3 peaIbHOM KU3HU U APYTHUX
HIKOJIBHBIX MPEIMETOB
OBLIEE KOJIMYECTBO 136

YACOB I1O ITPOTPAMME




11 KUIIACC

Haszpanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcHOBHBIE BUJIbI AEATENBHOCTH
pazjesna (TeMbl) 4acoB (TembI) 00yUaroIIMXCs
HccnenoBanne (yHKINH 22 [IpuMeHeHne nNpon3BOJHOM Ctpoutb rpadpuk KOMITO3UITUU

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAHUIO (PyHKLINN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue Hauboib1ero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
GbyHKIUU Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSl HAXOKICHUST HAWTYYIIIETO
pelIeHus B MPUKIIAIHbIX 3aa4ax,

IUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.
Kommno3unus ¢GpyHKIuu.
I'eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOMU
IJIOCKOCTH

(YHKLIHNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEOBAHUS U CBOMCTB KOMITO3HIIUH.
CTpouTh reoMeTpudecKue 00pasbl
YPAaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh NpOU3BOIHYIO

JUISL UCCIIE0BaHUs (PyHKIUU

Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBI;
HaXOAUTh HauOOJIbIlIee U HAMEHbIIEEe
3Ha4YEHUs PYHKIUU HEMPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEIOBAHMS.

Hcnonp30BaTh NpOU3BOIHYIO

JUISL HAXOKJICHUSI HAMITY YIIETO
pelIeHUs B IPUKJIIAIHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKHUX, 33/1a4ax,
IUIS1 OIIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MPOoLECCca, 3aJaHHOTO
bopmyoit wiu rpadpuKoM.

[Tomy4yarts npencraBieHue




O IIPUMCHCHHU U HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpa3Hbie nepBooOpa3Has U Onpe1eIEHHBIN
aneMeHTapHbIX QyHKuui. [IpaBuna uHTerpan. Haxoauts nepBooOpasHbie
HAXOXCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIMN U BBIUUCIATH
Hurerpan. ['eomeTprudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
MHTETpana. Beraucnenue JleitoHMIIA.
onpeaen€éHHOro HHTerpaa Mo Haxonuts miomaau miockux Gpuryp
dbopmyne Herorona— JleliOuua. 1 00BEMBI TEJT ¢ TIOMOIITBIO
[Ipumenenue uHTErpana OnpeeaEHHOr0 HHTETpaIa.

JUTSl HAXOKIEHUS TUIouaaei 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (GUTYDP B 00BEMOB MO/JICIUPOBaHUEM Ha TIpUMEPE
F€OMETPUYECKUX TEIL Iu(depeHINaIbHbIX YPaBHEHUI.
[Tpumepsl permeHni [Tony4yaTs npeacTaBiICHUE O 3HAYCHUU
muddepeHnnanbHbIX ypaBHEHUH. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtuyeckoe MOAEIUPOBAHUE B Pa3BUTUU MAaTE€MaTUKHU

peanbHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHIanbHbIX YpaBHEHUI

I'paduku 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnonb3oBaTh U poBbIe pecypChbl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

GyHKIMid. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuieckue YPaBHEHHI C TOMOILIBIO U3YYEHUS UX CBOMCTB.

HEepaBeHCTBA

TPUTOHOMETPUUECKON OKPY>KHOCTH.

Pemars Tpuronomerpudeckue




Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YPaBHEHHUSA U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUYECKON

OKPYKHOCTH.

[TpumeHsTh HOpPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Ucnons3oBatk HUGPOBBIE pECYPCHI
JUISI IOCTPOEHHUSI M UCCIIEIOBaHUS
rpagukoB QyHKIMIA

HppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIC METO/IbI PEIICHHS
TIOKA3aTeJIbHBIX U JIOTApUPMUISCKUX
HEPaBEHCTB.

OCHOBHBIEC METOJIBI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIBHBIX U
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3ATEIBHON
U JjorapumMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
NEePEXO0B.

Pemate uppannonanbHbie U
KOMOMHUPOBAHHbBIE HEPABCHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
EPEXOOB.

Hcnons3oBathk rpaduueckre MeTOIbl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEIIeHUs 3a/1aun




Kowmruiekcubie yucia

10

Kowmrmekcapie uncna. Anredpandeckas
U TPUTOHOMETpHUYECcKask (POPMbI 3aMKUCH
KOMIUIEKCHOTO YHCIIa.
ApudmeTrrueckue onepanuu

C KOMIUIEKCHBIMHU YHUCIIAMHU.
N300pakeHre KOMILIEKCHBIX YUCEN

Ha KOOPJIMHATHOU MJIOCKOCTH.
®opwmyinia Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUJIEKCHOTO YHUCIIA.
[IpumeHeHne KOMIIEKCHBIX YHCeT

JUI pelieHus: (U3NIECKUux U
reOMEeTPUUECKUX 3314

OnepupoBaTh MOHITUSIMU:
KOMILJIEKCHOE YHCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHUCEIL.
[IpeacTaBisiTh KOMIUIEKCHBIE YU CIIA
B aJIreOpanvyeckou u
TPUTOHOMETPHUUYECKOU (popme.
BrinonusaTe apupmernueckue
onepaluy ¢ HUMHU.

N300paxaTh KOMILJIEKCHBIE YHCTIa
Ha KOOPAWMHATHOM IJIIOCKOCTH.
[Ipumensarts popmyiry Myaspa u
N0JIy4aTh MPEACTaBICHUE O KOPHAX
N-0i1 CTENEHU U3 KOMILJIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IPUMEHEHUSI KOMILJIEKCHBIX YHCET
JUTSl pELIEHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a9

Harypanbnbie u niensie uncna

10

HarypanbHbie u nensie ynca.
[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octatkoB
10 MOAYJIIO, airoput™Ma EBkinaa

JUTS PEIIEHMS 3a71a4 B [EbIX YMCIIax

OneprpoBaTh NOHATUSMU:
HaTypaJbHOE U LIEJI0€ YUCIIO,
MHOKECTBO HATYyPaJIbHBIX U IIEJIbIX
YHUCENl.

Hcnonps30BaTh NpU3HAKK JETHMMOCTH
LEJIBIX YMCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJibHBIX YncCed;
anroput™ EBKimzaa asis pereHus




3a11ad4.
3anuchIBaTh HaTYpaabHbIC YHCIIa

B Pa3JIMYHBIX MTO3UITMOHHBIX CUCTEMAaX
CUMCJICHHUS

CucreMbl pallMOHAJIbHBIX, 12 CucremMa 1 COBOKYITHOCTb yPaBHEHH. OneprpoBaTh NOHATUSAMHA: CUCTEMA U
UpparMoHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHUN U
ITOKA3aTEIIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIIH
U JIOTApU(PMUYECKUX OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIbHEIE
YpaBHEHHI COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UppaMOHAIBHBIX, TIOKA3aTEJIbHBIX U Haxomute pemenus cuctem n
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIprMmenenue ypaBHEHUN, CUCTEM U PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTeMaTU4YeCKHX 3a/1a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IpUMEHATH CUCTEMBI YPaBHEHHI
peanbHOM )KU3HH, UHTEPITPETALINS K PEILLICHHIO TEKCTOBBIX 3a/1a4
IOJIYYECHHBIX PE3YJIbTATOB U3 pa3IMYHBIX 00JIaCTeH 3HaHUM 1
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnonw3oBath mudpoBbie
pecypcsl
3agauu ¢ mapameTpamu 16 ParimonanbHbie, MppalliOHAIIBHbBIE, Bri6upats cioco6 pemieHus

HoKa3aTeNbHbIE, JorapupMuIecKue u
TPUTOHOMETPHUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeNIbHbIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI




C mapameTpaMu.
[TocTtpoenue u nccie0BaHue
MAaTEMATUYECKUX MOJIECIICN PEeATbHBIX
CUTYalluM C MOMOUIBIO YPABHECHUM,
CHCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKaIINX
MOJYJIA U ITAPAMETPHI.

[TpumensTs rpaduyeckue u
AHAJIMTUYECKUE METOMBI ISl PEIICHUS
YPaBHEHUI U HEPABEHCTB

C IapamMeTpaMi, a TaKKe
uccnenoBanue QyHKIUNA MEeTogaMu
MaTeMaTH4YECKOrO aHAJINA3A.

Ctpouts 1 UcCcineaoBaTh
MaTeMaTUYECKUE MOJEIU PEATbHBIX
CUTyallH C IIOMOIIBIO YPAaBHEHUN,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 00001ICHKE,
cucTeMaTu3anus 3HaHUN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MonennpoBaTh pealibHbIE CUTYAIUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIpAXKEHUSI, yPaBHECHMUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a]/1auu,
UCCIIEI0BATh MMOCTPOEHHBIE MOJICIIH

C UCTIOJIB30BAHUEM armapara ajareOpsl,
WHTEPIPETUPOBATH MOJTYUEHHBII
pe3yibTar.

[TpumenaTs GyHKIMH

JUIS1 MOJICJIUPOBAHMUS M UCCIIEIOBAHUS
peanbHBIX MPOLECCOB.

Pemate npuknagHbie 3a1auu,




B TOM UYHCJI€ COLIMATIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CpeJICTBAMHU aNTreOphbI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS TIPOI'PAMMA YYUEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHASA 3AIINCKA

['eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha yYPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBACT BOZMOKXHOCTh H3yUYCHUSI TUCIUILIAH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB T'yMaHUTapHOTO UKIIA. [I0CKOIBKY JIorHuecKoe
MBINIIICHHE, (GopMUpyeMOe TpH U3YYCHUH OOYYaIOMUMUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTeILCTBE TEOPEM U TIOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH T€OMETPUUECKUX 3aj1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh
TUIOTE3bI HEMOCPEACTBEHHO UCTIONB3YIOTCS TPH PEIICHUH 33]1a4 €CTECTBEHHO-HAYIHOTO
IIMKJIa, B YaCTHOCTU (PH3NUIECKUX 3a7ad.

[lens ocBoenusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnéHHOM
YPOBHE — pPa3BHTHE HWHAWBUAYAJbHBIX CIIOCOOHOCTEH OOyYaronmuxcs NpH H3yYCHHUU
TrE€OMETPHUH, KaK COCTAaBJISIONIEH IpeIMeTHON o0iacTu «MaTeMaTruka u HHOOpPMaTHKa
yepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKHUX
TCOMETPUYCCKUX 3HAHWA W JCUCTBUH, CHEIU(UUHBIX TEOMETPHH, U HEOOXOIUMBIX
JUISl YCHENMIHOTO TMpo¢eCCHOHATBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTUKH.

[IpuopuTeTHEIMU 3aJadaMH  Kypca TEOMETpPHUM Ha yIIyOJEHHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIMpeHne TMPEJCTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHUpOBaHNE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIIUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIIUX
MaTEMaTHYECKUX MOJICTISAX, IO3BOJISIONIUX OIKMCHIBATh W M3y4aTh Pa3HBIC SBICHUS
OKPY’KAIOIIero MHpa, 3HAHWE TMOHATUWHOTO afmaparta mo pasaeny «CrepeomeTpusd
y4eOHOT0 Kypca reOMeTpHH;

dbopMHupoBaHrE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ WX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (opMyn U yMeHue
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a/1ay;

(dbopMHUpOBaHNE YMEHHUS pacCIlO3HABaTh HA YEPTEKaxX, MOJICIIAX U B PEaIbHOM MHpPE
MHOTOTPAHHHMKH U TeJla BpaIleHUs, KOHCTPYUPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX TEOopuHd, (POpMUpPOBAHWE TIOHMMAHHUS PO  AKCHUOMATUKH
IIPY MPOBEAEHUH PACCYKIACHHUIM;

dbopMHpoBaHWE yMEHUS BIAAETh METOJAaMU JOKAa3aTeIbCTB W aJITOPUTMOB
pelieHusl, YMEHUS MX MPUMEHSATh, MPOBOIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJE
pEIIeHHs] CTEPEOMETPUYECKUX 3a/1a49 U 33/a49 C MPAKTUYECKUM COJICP KaHHEM,
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dbopMHpoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCHUOMAaTUKH B MPOBEACHHUM JEITyKTUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIJUICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcs,  IMO3HABATCIIbHOW  aKTUBHOCTH,  HMCCIIEIOBATEIbCKUX  yYMCHHH,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yUYEHHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUHU: YMEHUS
pacno3HaBaTh MPOSBICHUS I€OMETPUUYECKUX MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEU
B pEaJbHBIX JKU3HEHHBIX CUTyallUsX W TMpU HU3YUYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIIMPOBAHUS pPEaTbHBIX
CUTYallUii, HCCIEAOBAHUS IIOCTPOEHHBIX MOJENEH, HWHTEPNPETAlNUN IOJTYyYEHHBIX
pe3yabTaTOB.

OCHOBHBIMU  COJEpPKATEJIbHBIMU  JIMHUSIMU  yueOHoro kypca «leomerpusi»
B 10-11 «kmaccax sBustorcs: «lIpsMble ©  MIOCKOCTH B MPOCTPAHCTBEY,
«Mmnororpanaukn», «Tena BpameHus», «BEeKTopel U1 KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBKEeHHs B TPOCTPAHCTBE.

ChopmymupoBannoe B DPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETPUU Ha yriyOnéHHOM ypoBHe oOyueHus B 10-11
KJIaccaXx, OTHOCUTCA KO BCEM COJEpXAaTelbHbIM JIMHUSM Yy4eOHOro Kypca, a
(dbopMUpOBaHUE JOTUUYECKUX YMEHHUH pachpeenseTcs He TOJbKO MO COoAepKaTelIbHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue 0oOpa3OBaHHsA, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHMU30BaTh OBJIaJCHUE F€OMETPUYECKUMHU MOHATUAMU
U HaBbIKAMHM TOCJEAOBATEIbHO M IMOCTYIATENbHO, C COONIOJCHHEM NpPUHLHUIIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX
NpEACTaBICHU OOydYaromMXcsd, pacupsiss W yriyonsist €€, o0pa3ys NpOYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexoa K U3y4EHHIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3/1aTh ycioBus A quddepeHumnanun 00y4eHus, MOCTPOCHNU HHINBUAYaTbHBIX
0o0pa30BaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIAyOJEHHOE W3yYEeHHE TeOMETPUU
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MarteMaTukay;

MOJFOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHKU C Y4ETOM
BbIOOpa Oynymiedt mnpodeccun, obecreunBas MNPEEMCTBEHHOCTh MEXIY OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BAHUEM.

Ha uzyuenue yuebHOro kypca «I'eomeTpus» Ha yriyOJIeHHOM YpPOBHE OTBOJIUTCS
204 gaca: B 10 kmacce — 102 yaca (3 waca B Hememo), B 11 kmacce — 102 yaca
(3 vaca B HeneIO).
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COJEPKXAHUE OBYUYEHUA

10 KJIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
IapajuleNIbHble M CKpeIIMBaromuecs npsmMsle. [Ipr3Haku CKpEIMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh NPSIMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: IMapajuIe/IbHbIE MPSIMBIE
B ITIPOCTPAHCTBE, MAPAJLIEIIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTh IPAMOM U TIIIOCKOCTH.
[TapannensHOe M IEHTpAJIBbHOE MPOCKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJieIbHOTO MNpOeKTUpoBaHusA. M3o0pakeHue Quryp B mHapaylieiabHOU
IPOCKIMHU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMHU
B npocTtpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapajulesibHbIEe IUIOCKOCTH, CBOKWCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPadAp, NapALICIENIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepneHAUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEPIEHAMKYJSPHBIE IIPSMBbIC
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MEPIICHINKYIJIPHBIE K INIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJSIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MNPSIMOW MNEPIEHIUKYIISPHOU
mIockoctu. OpToroHanpHOE TNPOEKTHpOBaHME. [lepneHAMKYIsAp YW  HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUS
buryps Ha IIJIOCKOCTB. IlepnieH UKy ISPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIECHANKYJISIPHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 TpEX NepreHANKYIIIpaX.

YTrael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U INIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEWHBIA yTOJ JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHHbie yribl. CBoiicTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTJIa. T€eopeMbl KOCHHYCOB U CUHYCOB JIJIsI TPEXTPAHHOTO yIJia.

MHoOrorpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEpTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yrospHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenurnen, npsSAMOYTOJIbHBIN Mapajuiesienunes u ero cpoiictea. Kparuaiimue mytu
Ha I[IOBEPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMma
[Mugaropa. [Mupamuna: n-yronbpHas nupamujaa, IpaBUIbHAsS U yCE€UEHHAs MUPAMUIIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAg NUPAMUA, [PAaBUIIbHAA
TpeyroJyibHasi MUpaMua U NMPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTa3Ip, JOACKAYAP U UKOCADIP.

Boluucienue 31eMEHTOB MHOTOTPAaHHUKOB: pé€Opa, auaroHanu, yribl. [lmomians
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, IMIIOIIAlb OCHOBAHUI,
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TeopeMa 0 OOKOBOI NMOBEPXHOCTH MpsIMON npu3Msbl. [lnomans 60KoBOI MOBEPXHOCTH U
ITIOBEPXHOCTH IIPABUJILHOM NMUPAMU/IBI, TEOPEMA O ILUTONIAAN yCEUEHHON TUPaMU/IbI.

CummeTpuss B OPOCTPAHCTBE.  OJJIEMEHTBI  CUMMETPUM  IPABHIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpHsi B  MNPaBWJIbHOM MHOIOTPAHHHUKE: CHMMETpUS
napajielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIBHOU
MApPaMUJBIL.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha umcio. CBoMcTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha Ynciio. [ToHsITHE KOMIUIIaHApHbIE
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamnenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIaHAPHBIM BeKkTOpaM. [IpssMoyroibHas
cucreMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[ToHsATHSA: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAs TIOBEPXHOCTH, ChepruecKas
MOBEPXHOCTh, O0Opa3ylomue TmoBepxHOCcTel. Tena BpalleHUs: MMWIMHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. B3ammHoe pacnonokenue cdepsl M TIOCKOCTH,
KacaTeJbHas INIOCKOCTH K cpepe. M3o0parkeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka
UIMHApa U Konyca. CumMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napaenenunena u ciuencteus u3 He€. OO0bEM NpsMOW W HAKIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa 1 mapoBOro CErMeHTa.

KomMOunHanuu Ten BpalieHusi 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B UITUHID,
oInvcaHHas okoJio uuHapa. [lepeceuenne cdepsbl u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [oHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tmomaar MOBEPXHOCTU UIUMHIPA, KOHYCa, TIoIIaab cepsl U e€ yacteid. [Togodue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOMOOHBIX (GUTYP.
[IpeobpazoBanne  mogoOusi, TromMoTeTHs.  PemieHue 3amady Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedeHWt MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYCHHS IMJIMHIPA
(mapasienbHO U NEPIEHIUKYJIIPHO OCH), CEUeHUsI KOHYca (apajljieIbHO€ OCHOBAHUIO U
MPOXOoJsillee Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHMS] CEYEHMI: METO]
CJIEJIOB, METOJl BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.

38



BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpanctBe. Onepaunyd Haj BeKTOpamMu. BeKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBa BEKTOPHOIO yMHOXeHHA. [IpsAMoOyronpHas cucreMa KOOpIWHAT
B nmpoctpancTBe. Koopaunatse! BekTopa. Pasnoxenne Bekropa no 6asucy. KoopauunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BimkeHus u paBeHCTBO duryp. O0mme
CBOWMCTBA JBWKCHUWA. BuAbl JNBWKEHWUN: NapaUIeIbHbIA NEPEHOC, LEHTpAJbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca oOydaromuiicss Hay4YuTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPU PEIICHUN
3aJlay ¥ POBEJICHUHU MaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO ONIEPUPOBATH MOHSATHUSMHU, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIY IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOHN U TUIOCKOCTHIO;

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS JTsI KITaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: GUryp Ha TUIOCKOCTH;

CTPOUTh CCUYCHHS MHOTOTPAHHMKOB pAa3JIMYHBIMH  METOJaMH, BBITOJTHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYpP: BHII CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MTUPAMHIA),
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEpUPOBATh TOHITHSIMHU: CUMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CUMMETPHH, IIEHTP, OCh U TJIOCKOCTh CHMMETPUHN (DUTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWA W HaXOXIICHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS W3BECTHBIE METOJbl TPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

39



OPUMEHSATh  MPOCTEHIMEe  MOpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

W3BJICKATh, npeoOpa30BEIBATh u UHTEPHPETUPOBATH WH(OPMAITHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIYYCHHbIC 3HAHUS Ha MpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyIUPOBAHHON MTPOOIEMBbI, MOJIETUPOBATH PEaIbHbIE CUTYAIIMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUI U TeOpeM, amnmnapara aaredpsl, peniarh NpakTUYECKUE 3a1a4u,
CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

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

K konity 11 kiiacca o0yyaroniuiics Hay4YuTCs:

CBOOOIHO ONIEPUPOBATH OHATUAMHU, CBSI3aHHBIMH C IIHMJIMHAPUYECKON, KOHUUECKOH
U CpepUUYECKOI TOBEPXHOCTIMH, OOBICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATh MOHATUSMH, CBI3aHHBIMHU C TEJIAMH BPAILLECHUS: IIMJIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tena BpalleHus (IWIMHIP, KOHYC, cepa U 1map) u oObACHITH
CHIOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIUMCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHUs, 00BEMBI U
IUIONIA/IM TOBEPXHOCTEN MHOIOTPAHHUKOB W TE€J BpAILLEHUS, T'€OMETPUUYECKUX Tel
C MPUMEHEHUEM (HOPMYT;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHU ¢ KOMOMHALIUSMU TEJ BpaIleHUs
Y MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B Cpepy U ONMUCAHHBIM OKOJIO c(epsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpalleHMS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOMAAsIMH MOBEpPXHOCTEH M 00bEMamMu
IMOJOOHBIX TEN;

n300paxaTh u3ydaeMble (QUTYypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlleHHUS;

W3BJICKATb, VHTEPHPETUPOBATH 151 peoOpa3OBHIBATH uH(GOPMAITHIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha YepTekax u
PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATD OIEpallii HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

pemiaTh T€OMETPUYECKHE 3a7aud Ha BBIUMCIEHUE YIJIOB MEXKIY HIPSIMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHUE PACCTOSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a MPU PEILICHUY;
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CBOOOHO OIEpPUPOBATH MOHITUSMHU, CBA3aHHBIMHU C JBUJKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJTHATh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
MEPEHOCE, [EHTPATbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
PSIMOMA, peoOpa30BaHMS TIOI00MS;

CTPOUTHh CEYEHUSI MHOIOTPAHHUKOB W TEJI BpalICHHS: CEUCHUSA MWIMHIpa
(mapayieTbHO U NIEPIEHIUKYJISIPHO OCH), CEYEHHUS KOHYca (MapaljieIbHOE OCHOBAHUIO U
MIPOXOJIAIIEe Yepe3 BEPILINHY ), CEUCHHUS I1apa;

WCII0JIb30BaTh METO/Ibl OCTPOCHUS CEYEHUM: METO]I CJIEIOB, METOJI BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeOMeTpuueckue (HaKThl JJIsS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOJaraloMx HECKOJIbKO IIAaroB PEIICHHUS, €CIU YCJIOBUS NPUMEHEHUS 3aJlaHbl
B SIBHOU U HEABHOU (hopme;

peliaTh 3aJa4d Ha J0Ka3aTelIbCTBO MAaTEeMaTUYECKUX OTHOIIEHWW W HaXOXKICHUE
reOMETPUYECKUX BEJINYUUH;

MPUMEHATH MPOTrPpaMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIpY PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

IPUMEHATh TOJIYyYCHHBbIC 3HAHUS HA TPAKTHUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIlUU, TPUMEHSITh U3YUCHHbIC MTOHATHS, TEOPEMbI, CBOMCTBA
B IIpOIleCCE€ TOMCKAa pENIeHUsS MaTeMaTHYeCKh C(HOpMyTupOBaHHON MPOOJIEMBI,
MOJICJIUPOBAaTh pEAJbHBIE CUTYyallUH HA SI3bIKE T€OMETPUM, UCCIIENOBATH MOCTPOCHHBIC
MOJIEIM C HUCTOJIb30BAHUEM T€OMETPUUYECKUX TMOHSITHUH M TeopeM, armapara aireopsl,
pelaTh NPakTUYECKUE 3aa4M, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUYECKUX BEJIUYHNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I€OMETPUU KaK COCTAaBHOM
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUBI JIEITEILHOCTA
OcHOBHOE cojiep)KaHUE
pazzena (TeMbl) Kypca 4acoB y4anmxcst
BreneHue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIEC OnpenensiTe MI0CKOCTh KaK GUrypy,

burypsi.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMasi, INTOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEeHUs

Ha PUCYHKE TUIOCKOCTH, NapaJIIeIbHBIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsATHS: IEpeceKaroIUecs INTOCKOCTH,
nepeceKarouecs npsimasi ¥ II0CKOCTh;
HOJIyIPOCTPAHCTBO.

MHoTOrpaHHUKH, H300paKeHUE
IPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOITNX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBbHIC
CJIEJICTBHSI U3 HUX.

CriocoOslI 3a/1aHus PSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE.
O06o03HaYeHMs NPAMBIX U TUIOCKOCTEH.
Ceuenus. M3o00paxeHue ceueHUit

B KOTOPOM BBIMOJIHAETCS TUIAHUMETPHSI.
Jlenath NpOCTENIINE JIOTUYECKUE
BBIBO/IbI U3 aKCUOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HIcAIU3AINEH KOTOPHIX
SIBJISIFOTCS] aKCOMBI T€OMETPUH.
N3yuarh, NpUMEHSATh MPUHITUITBI
MMOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOSKTUPOBAHUS, METO/T
MepeHoca CeKyIel MIOCKOCTH.
Pemiats crepeoMeTpuyecKue 3a1a4u:
Ha ompeJeieHNe BUAa CEUCHUS U
HaX0JICHUE €ro IJIOIIAIH.
AKTyanu3upoBath (PakThl U METOIbI
IJITAHUMETPUH, PEJIEBAaHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnonb30BaTh MpU pelICHUH 33724
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nupamMubl, Kyoa v MpU3Mbl, KOTOPBIE
MIPOXOJAT Yepe3 ux peopa.
N3o0paskenre nepeceveHus
MOJIyYEHHBIX IIOCKOCTEH.
PackpaiivBanue mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Meron cnenoB s HOCTPOCHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MPSIMBIX U TI0CKOCTer. [locTpoeHune
CEUEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNME TUIAHUMETPUH.

Teopema 0 MpoONnOpIHOHATBHBIX
otpeskax. [logoOue TpeyroasHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIeIyIOIME MIIaHUMETpUYecKre GaKkThl
Y METOJBI:

Teopembr Pasieca u

0 MPONOPLIMOHAIBHBIX OTPE3KAX.
AJNTOpUTM JI€JIEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOCApEHHBIN TPEYTOJIbHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK.
CBONCTBO CpeiHEN JIMHUU
TpeyrojibHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHrka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOIBHUKOB.
[TonyuaTs npencraBienus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsaMbIX

B pocTpancTBe. CKpenBaromuecs
npsaMsble. [Ipu3Haky ckpemumBarommxcs
IPSIMBIX.

[TapannensHble npsiMble

KinaccudunmpoBaTs B3auMHOE
PaCIIOJI0KEHHUE TPSIMBIX

B IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKAaMHU U TIPUBOJIS IPUMEPHI
W3 peabHOU KU3HMU.
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B IpOCTpaHCTBE. Teopema

0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MIPSIMOU MAPAIIIENBHON TAHHOU
MIPSIMOU, MTPOXOJAIIEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeKalIeh

Ha JJAaHHOU IPSIMOU.

JleMMa 0 nIepeceyeHnHt apaeabHbIX
MPSIMBIX ITOCKOCTHIO. [lapaiensHOCTD
TpEX NpsAMBIX. Teopema o Tpéx
MapaJuIeIbHBIX MTPSMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIENTBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX GUTYp B MapajIeIbHON
IIPOCKLINH.

[lenTpanpHas mpOEKLUSI.

VYrois ¢ cCOHanpaBIEHHBIMU CTOPOHAMM.
YTros MeXy NpSIMBIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C pacMoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kale Ha IPYrou MpsIMOU; JIEMMY

0 MIEPECEUECHUU TNIOCKOCTHU JIBYMSI
MAPAJUICITBHBIMU MPAMBIMU; TEOPEMY

O TPEX MAPAIVICIIBHBIX MPSIMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
0 CKPEIIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSCHSITH, UTO HA3bIBACTCSA
MapajuieNIbHbIM U [IEHTPaJIbHBIM
[IPOECKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBaHUE HUTYP HA TUIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MIPOEKTUPOBAHMUSL.

N3o00pakats B mapauienbHON
MPOEKIMU PA3HBIE TEOMETPUUYECKUE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBouTh MOKa3aTebHbBIE
pacCykKJIeHUs MPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBS3aHHBIX
CO B3aMMHBIM PACIOJIOKECHUEM
MPSAMBIX B IPOCTPAHCTRBE.
CpaBHHBaTh, AHAIM3UPOBATH U
OILICHUBATh YTBEPXKIICHUS C I[EITIO
BBISIBIICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalNH,
CBSI3aHHBIE CO B3AUMHBIM
PaCIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE, Ha S3BIKE TEOMETPHH.
HccnenoBath MOCTPOCHHBIE MOJIEITIN
C UCIIOJIb30BaHNEM T€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmnapara ajareopsl,
(P POBBIX PECYPCOB.

[TommyyaTs nipecTaBiaeHue

O IIEHTPAIBHOM MTPOCKTUPOBAHUH

1 00 ucropun paboT MO TEOPHUH
MIePCIICKTUBBI

[TapanneabHOCTh MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamIeabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBoOMCTBA MapallIEIbHOCTH

Knaccudummpoats B3auMHOE
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IPOCTPAHCTBE, PUBOJIS
COOTBETCTBYIOLIME IPUMEPBI
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HpﬂMOﬁ U IIJTIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCIJICHHUEC U JOKAa3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

ITocTpoeHune cedeHus, NpOXOAALIErO
4yepe3 JAHHYIO MPSMYIO Ha YEPTEKE U
MAPAILIEITBHOTO APYTOX MPSIMOM.
Pacuér orHomienuii. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUM Kyoa

U Tapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapamensHble mockocTH. Ilprusnaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
Teopema 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH ILIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MIPUHAJIEKAITYIO JAaHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
NepecevyeHus NPU NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 0Tpe3Kax mapayijiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY NapaICIbHBIMU

U3 pearbHOU KU3HU.
DopMyIHpPOBATH ONPEIEICHUE
IapaJuIEIbHBIX MPSAMOMN U INIOCKOCTH.
JloKka3bIBaTh MIPU3HAK

0 MMapaJUIENBHOCTH NPSIMON U
IIJIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1a4n
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTBIO
IIPSAAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemats npaktryeckue 3amaumn

Ha IIOCTPOCHUE CEUEHUN Ha YepTe)KaX
TETpa’pa U napajuIeIeInIeaa.
Pewiars crepeoMeTpuueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUM
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C APAJUIEIbHOCTHIO
IJIOCKOCTEH.

CpaBHUBATh U aHAJM3UPOBATH
peanbHbIE CUTYyalluu, CB3aHHbIE

C APaJUIEIBHOCTBIO IPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C AByMs IapaJlJICIIbHBIMUA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYAlluU,
CBA3AaHHBIC C TAPaAJIJICIIbHOCTBIO
HpﬂMOfI H IIJIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3bIKC T'COMCTPUH

[lepneHANKYISIPHOCTH
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema ITudaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
IIPSIMOYTOJIHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuieernunese.
[leprieHIUKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEePHEHIUKYJIIPHOCTH MPSMON 1
IJIOCKOCTHU. Teopema 0 CylecTBOBaHUH
Y €IMHCTBEHHOCTH MPSIMOM,
IIPOXOSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYISPHOM
K IUIOCKOCTHU. [1nockocT u
NEPIEHIUKYJIIPHBIC UM MpsAMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsip U HAKJIOHHAS.
[TocTpoenue nepnenauKyspa

U3 TOYKH Ha OPSIMYIO.

Teopema 0 TpEX MEpNIEHANKYIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
PopMyIUPOBATH OIIPEACIICHHUS:
MEPIEHAUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPECICHUE MTPAMOI,
MEPIEHAUKYJISIPHON K MIIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O MEPIECHANKYISIPHOCTH JABYX
MapasuieNIbHBIX MPSAMBIX K TPEThEU
MPSAMOM; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITIBHOCTHIO MIPSMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K INIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLILY IO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAHUM U €IUHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300pakaTh B3aMHO
MEPIEHAUKYJIISIPHBIE IPAMYIO
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Yros MexXly CKPEIMBAOIIUMUCS
npsMbIMU. [lonck nepneHIuKyJIIpHbIX
MPSIMBIX ¢ TOMOIIBIO
MEPIEHANKYJISIPHBIX INTIOCKOCTEN
OpToroHanbHOE MTPOEKTUPOBAHHUE.
[TocTpoeHue ceyenuii Kyda, MpU3MBl,
IPaBUIBHOW MUPAMUJBI C IOMOILBIO
OPTOTOHAJIBLHOU MPOEKIIMH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. ITnockocTu
CUMMETPHUI B MHOTOI'PaHHUKAX.
IIpu3HaK nepnesIuKyJJIIpHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOI'PaHHHUKHU

Pacuér paccrosgauii OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OITyCTUTh
NEPHEHANKYJIAPBl: CAMMETPHSL, CABUT
TOYKH I10 AapaJIETIbHON MPSMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
MIEPIICHIUKYJISIPA IO OTHOIIEHUIO

K IJIOCKOCTH.

[Tony4dats npencTaBiaeHUE O 3HAYCHUU
NEepHEeHANKYJIIpa s APYTUX obnacteu
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh yTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYJISIPHYIO K 3TOM MTPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY
oOpaTHyIO TeopeMe 0 TPEX
NEPIEHANKYJIAPaX.

[TommyyaTs nipecTaBiaeHue

00 OPTOTOHATLHOM MTPOCKTUPOBAHHH.
Jloka3bIBaTh TEOpEMY O MPOEKLUH
TOYKHU Ha NPSIMYIO.

Pewmars crepeomerpudeckue 3a1adu,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MIPSAMOM U IIOCKOCTH.

Pewars npukinanneie 3anauu,
CBSI3aHHBIE C HAX0XKICHUEM
r€OMETPUYECKHUX BEJINYHH.
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Pemate crepeomeTpruecKue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0KJCHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C UEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTHIO IPSIMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIE U

C HCI0JIb30BaHUEM armapara anreopbl

VYTbl U pacCTOSAHUSA

16

IToBTOpEHHUE: Yyroa Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TE€OpeMa KOCHHYCOB.

[ToBTOpEHHNE: yron Mexay
CKPEILHBAOIIUMUCS ITPAMBIMU

B IIPpOCTpaHCTBE. [ eomeTpuueckue
METO/IbI BBIUYNCIICHHUS yTJIa MEXIY
IIPSIMBIMM B MHOTOT'PaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH ONIPEACICHUE
JIBYTPAHHOTO yTIJa.

JIloKka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO YTIJIA.
KnaccuduimpoBatb 1ByrpaHHbIE YTJbl
B 3aBUCUMOCTH OT HX I'PaAyCHON MEpHL.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOTO YyTJIa.
[leprieHAMKYISPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [IpusHak
MEPIEHAUKYISIPHOCTHU TIOCKOCTEN;
TE€O-peMa O IPSMOU MEPECEUCHUS JBYX
ITIOCKOCTEN MEPHEHIUKYISPHBIX
TPETHhEH IIOCKOCTH.

[IpsAMOYTONBHBIN TapaIeeNIeN;
KyO; U3MepeHus1, CBOMCTBA
IPSAMOYTOJIBHOTO MapaAJIJIETIEIUIIEA.
Teopema 0 nuaroHanu NpsIMOYrOJIbLHOTO
NapajuyIeeIuIne a u CIIeICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PaCIIOJI0KEHUEM MPSMBIX U IITIOCKOCTH.
[ToBTOpEHNE: CKPEIIMBAKOIIAECS
npsiMble, NapaJUIEIbHbIE IIOCKOCTH

B CTaH/IAPTHBIX MHOTOIpaHHUKAX.
[Tapa nmapanienbHbIX MIOCKOCTEH

Ha CKPEIIUBAIOIINXCS MPSIMBIX,
pPaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYaLUSIX.

Onyckanue nepnesauKyasipos,

@opMyJIMPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIPHBIX MIJIOCKOCTEH.
JIoka3pIBaTh TEOPEMY O IPU3ZHAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

DopMyIHpPOBATH CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYISPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIpHA
MPSAMOM, IO KOTOPOU NIEPECEKAIOTCS IBE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh yTBEPKICHHUS O €TI0
CBOMCTBAaXx; TEOPEMY U CIIEICTBHE

U3 HEe€ O JUaroHaJsiX MpsIMOYTOJIBHOTO
napajuieienunesaa.

Pemate cTepeomeTpuyeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IIJIOCKOCTEW, UCITONb3YS
MJIaHUMETPpUUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JOKa3aTeJIbHbIE PacCyXICHUS PU
pELIeHNH TeOMEeTPUYECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha A3bIKE TEOMETPUU PEAbHBIC
CUTYyallH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKH; NPSIMOM; INIOCKOCTH.
BrruunciieHue paccTositHUN MEXKITY
CKPEIIHUBAOIINMUCS MPSIMbIMU

C MOMOILBIO NEPIEHANKYIAPHOIN
TTIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsr
KOCUHYCOB U CUHYCOB

IUISl TPEXTPAHHOTO YTriia. JJIE€MEHTBI
chepuuecKoit TeOMETPHH:
reoe3MYEeCKue JUHUM Ha 3eMJie

C MIEPIIEHAUKYISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIb30BaHUEM
amnmapara anreOpsbl.

Pemrats npukiagHbie 3a1a4H,
CBSI3aHHBIC C HAXOXKICHHEM
TeOMETPUYCCKUX BEJTMYUH

MHOrorpaHHMKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamuia. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas u HakIOHHAsA
npu3Msbl. [IpaBunbHas nmpusma.
[Ipsimont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenunen, Kyo.

Brinmykisie MHOrOrpanauku. Teopema
Diinepa. [IpaBunbHbIC U
NI0JIyIPABUIIBHBIE MHOTOIPAHHUKHU

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHHU.

AHanM3UpOBaTh PEIICHNE 3aJa4H.
Pucosars BbIITyKIJIbIE MHOTOTPAaHHUKH
C 3aJlTaHHBIMH CBOMCTBAMU;
BOCCTAHABJINBAThL OOIUN BU
BBIIMTYKJIOTO MHOTOI'PaHHHUKA 110 IByM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBINTYKJIOTO
MHOTOTPaHHHKA.

PucoBaTh BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM PHJIEPOBOM XapPaAKTEPUCTUKOM;
HCCJIEI0BATh BO3MOXKHOCTH MOJTYYEHUS
pe3yibTaTa IIpu BapbUPOBAHUM JAHHBIX.
JIoka3pIBaTh CBOMCTBA MPABHIIBHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
IIOCTPOCHUE NTPABUIIBHBIX
MHOTOTPAaHHHMKOB Ha MTOBEPXHOCTAX
OPYTUX MPABUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsaTHE BEKTOpA HA TIOCKOCTH

U B MPOCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiesienunea, YMHOXKEHHUE BEKTOpa
Ha YKUCJIO0, Pa3JIOKEHUE BEKTOpa

1o 0a3ucy Tpéx BEKTOPOB, HE JIEHKAITUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYUCJIEHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[IpocTeiiue 3a1auu ¢ BEKTOpamMu

AKTyanu3nupoBath (GaKThl U METOJIbI
TUIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHHU.

OnepupoBaTh NOHSATUSIMU: BEKTOP

Ha IUIOCKOCTHU U B MPOCTPAHCTBE;
KOMILJIaHApHBIE BEKTOPHI. [[prBOANTH
pUMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh NMpaBuJia BHIMOJIHEHUS
JIIEUCTBUU CIIOKEHUSI U BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOpa

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

JIoka3pIBaTh TEOPEMY O Pa3JI0KEHUN
1000r0 BEKTOpA IO TPEM JTaHHBIM
HEKOMILUIAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
M CUCTEMAaTH3alUs 3HAaHUHU

O0o61aroniee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca r€OMETPUH

10 kmacca, cucreMaTH3alys 3HAaHUH.
Hctopus pa3BuTus cTepeoMeTpun KaKk
HAyKU U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

Pemats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHUH, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIMH,
YTJIOB, TUIOIIACH, 00HEMOB).
Hcnonb30BaTh Npu pelicHUN
CTEPEOMETPUYECKHUX 3aa4
MJIaHUMETPpUYECKUEe PaKkThl U METOJIBI.
IIpOoBONUTH JTOTUYECKHA KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PELIEHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUYECKHUX 3a]1a4.
CpaBHMBaTh U aHAIU3UPOBATh
peanbHbIE CUTYalllU U BBISBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUHU.

MopnennpoBaTh peaIbHyIO CUTYaILUIO
Ha S13bIKE T€OMETPHUH U UCCIEA0BATh
MIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCITOJIb30BAHUEM armapara ajareopsl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
MPOTrpaMMBbl MPU PEUICHUU 3a/1ay.
[TonyyaTh npeacTaBIeHUE O TEOMETPUU
KaK O pa3BUBAIOLLEKCS HAayKe,
HCCIEAYIOLIEN OKPYKAOIIUNA MU,
CBSI3aHHOM C peanbHbIMU O0BEKTAMH,

53



IIOMOTaIOLIEH PEIIUTh pEealIbHbIE
KU3HEHHBIE CUTyalluy O POJIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.

I/ICCJ'ICIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

Hcnonb3oBath HU(pPOBBIE PECYPCHI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KUIIACC

Haszpanue Komnuectso OcHOBHBIE BU/IBI J€ATEIBHOCTH
OcHOBHOE coziepKaHue
pazzena (TeMbl) Kypca 4acoB yydalmxcs
AHanuTH4ecKasi reoMeTpus 15 [TIoBTOpEHNE: KOOPANHATHI BEKTOPA AKTyanu3upoBath (PaKThl U METOABI

Ha IJIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NIPSIMOM,
MIPOXOSIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTH B OTPE3KAX.
BekTopnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JUHEWHOE
pOrpaMMHPOBAHUE.

AHaIUTAYECKUE METOJIbI Pacyéra
yIJla MEXK]ly PSIMBIMHU U TJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyia
pPacCTOSIHUS OT TOYKH A0 IUIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosaHuil OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
MAPAMUJIEC

IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JICHCTBUSIM C UX
KOOpJIMHATaAMH.

BcnomHUTE onipeenienne CKaasipHOToO
YMHOKEHUS U €r0 CBOMCTBA.
BpraucasaTs ¢ moMoIbro CKaJsspHOro
YMHOXEHUS IJTMHBI BEKTOPOB, YIJIbI
MEXK]ly HUMHU, YCTaHABJINBATh
MIEPIIEHAUKYJISIPHOCTh BEKTOPOB.
BriBoaHUTh ypaBHEHUE TIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

110 TJIOCKOCTH.

Pemiate 3agauu, coueras

KOOPJIMHATHBIA U BEKTOPHBIA METO/IBI.

[IpoBONUTH TOTUYECKH KOPPEKTHBIE
JTOKa3aTeJIbHbIE PACCYKIACHUS

IPU PEIICHUH TEOMETPUUYECKUX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

55



AHanM3MpoBaTh U MOJICIIUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHBIC
CUTYAIlNH, CBSI3aHHbBIE BEKTOPAMHU U
KOOpJIMHATaAMHU.

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

Hcnonb3oBaTh KOMIBIOTEPHBIE
POTrPaMMBI.

3HaAKOMUTHCS C UICTOPUEHN pa3BUTHUSA
MaTeMaTUKH!

[ToBTOpEHue, 006001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

CeueHrs MHOTOTPaHHUKOB:
CTaHAAapTHbIE MHOTOI'PAHHUKH, METO/T
CJIeI0B, CTAaHAAPTHHIE TUIOCKOCTH,
NIEPECEUCHHUSI NPSMBIX U IJIOCKOCTEM.
[TapannenbHble PSMBIE U TIIIOCKOCTH
napaJijiebHbIE CEYEHUS, PACUET
OTHOLUEHUH, YTIIbI MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.
[lepnenaAuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIE NTAPhI
NEPHEHANKYJIAPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPUH
MHOT'OTPaHHUKOB, TEOpEMA O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

Ctpouts ceueHusl.

Pemate crepeomerpruueckue 3a1aun
Ha JJOKA3aTeJIbCTBO MATEMATHUYECKUX
OTHOIIICHUM, HAX0XKJICHHUE
r€OMETPUYECKUX BETUYHH (JJTHH,
YTJIOB, IUIOMIaAei, 00ObEMOB).
Hcnonws3oBaTh npu pemieHnn
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUuueckue (hakThl U METOIBI.
[TpoBOIUTH TOTUYECKU KOPPEKTHBIC
JIOKAQ3aTEIbHBIC PACCYKICHUS

IIPY PELIEHUH CTEPEOMETPUUECKHUX
3aaad.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAIEH, COOOpaskeHUs
og00us.

[Tmomaau cedeHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHusl
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIe CUTYaIluU U BBISBIISATH
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHYIO0 CUTYaIUIO
Ha S13bIKE TEOMETPUU U UCCIEI0BAThH
MOCTPOCHHBIE MOJIENIU, B TOM YHUCJTIE U

C UCIIOJIb30BAHHUCM allllapaTa anre6pbl.

Hcnonn3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpUUeCcKHE 3a71a4H,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJIBHOTO MapajuieNenuIea.
[IpuknagHbie 3a1a4n, CBI3aHHBIC

C BBIUUCIICHUEM 00bEMaA
IPSIMOYTOJILHOTO MapasuieNenumea.
O0BEM TPSIMOIA PU3MBI.
CrepeoMeTpryueckue 3a1auu,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3aJ1a4M, CBsI3aHHBIE C 00BEMOM
MIPSIMOU MTPU3MBI.

CB0OOOJHO ONEPUPOBATH MOHATHSIMHU:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuieenuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIHOTO MapasulelIeuIIe A,
CIIEJICTBUSA U3 HEE.

Pa3pe3ats MHOrOrpaHHUKH,
NEPEKIIAAbIBATH YACTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIEC C BHIYHCIEHUEM 00bEMA
IPSIMOYTOJIBHOT'O Napajuieenunesaa,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAECHUS C LEIbIO BBISIBJICHUS
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Brraucnenne o06EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomieHne 00bEMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIC C 00BEMAMU HAKJIOHHOM
PU3MBI, MTUPAMHUIBIL.

[IpuknanHbie 3302494 IO TEME
«OO0OBEMEBI TEII», CBI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Tpumenenue 00bEMOB. Brruncnenue
pacCTOsIHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3UpoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyallUH, CBSI3aHHBIE C OOBEMOM
PSIMOYTOJILHOTO MapajuielienuIiea,
PU3MBI, TUPAMHUIBI.

HccnenoBats MOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmnapara anreOpsl.

BrIBOIUTE OCHOBHYIO MHTETPATIBHYIO
dbopMyy ISl BEIYKMCICHUS 00BEMOB
Te.

Jloka3eIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTOJIbHOW MPU3MBI U

JUIS1 IPOU3BOJIBHOM IPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00bEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeuEHHOM MUpaMU/IbI.
BriBouTE (hOpMyITy JIJ1s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TIBI

Tena BpaiieHus

24

Hunuaapudeckas MOBEPXHOCTb,
oOpasyrolye UINHIPUIECKON
MMOBEPXHOCTH.

CB00OOAHO OTIEpUPOBATH TOHATHUSIMHU:
IIIMHIPUYECKAsk TIOBEPXHOCTb,
uHAp. M3ydaTh criocoOs
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Humunaap. [IpsimMoi KpyroBoit
uunuHap. [Imomans moBepxHocTu
UUJIMHIpA.

Konunueckast HOBEpXHOCTB,
o0pasyrolme KOHUIEeCKO
noeepxHocTU. Konyc. CeueHne KoHyca
IJIOCKOCTBIO, TapajlieIbHON
TTIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas OOKOBOI MOBEPXHOCTU U
IIOJIHOW IMOBEPXHOCTU KOHYCA.
CrepeoMeTpuueCcKHe 3a/1a9n

Ha J0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyca.

[IpuknanHbie 3a1a4n, CBI3aHHbBIC

C IUJIUHAPOM.

Cdepa u map.

[Tepeceuenue cdepnl u mapa

¢ mockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
M300paKEeHHE IIapa.

VYpaBuaenue chepsl. [Lnomans chephl u
e€ yacreu.

CummeTtpus cepsl 1 mapa.

MOJTYYEHHUS UAITMHIPUYECKOU
MOBEPXHOCTH, [IUINHAPA.
N3o0paxxaTh HMIMHIP U €r0 CEUCHUS
MIJIOCKOCTBIO.

CB00OOIHO OnepUPOBATH MOHITUSIMHU:
KOHHMYECKas OBEPXHOCTb, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHHUSI KOHUYECKOM MOBEPXHOCTH,
KOHYca.

N3o0pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON

K OCH.

BriBoguTh (hOpMyIIBI 17151 BEIUUCTICHUS
OOKOBOU M MOJIHOM MOBEPXHOCTEH Te
BpaneHus. Pemarte
CTEPEOMETPUYECKUE 3a/1a4H, CBSI3aHHBIC
C TeJaMU BpAILICHUS, HAXOXKICHUEM
oA O0KOBOM U TTOJIHOM
MOBEPXHOCTH, MOCTPOSHUEM CEUCHUIA.
Hcnonb30Bath Npu penieHuu 3aaau
TUTAaHUMETPpUUIECKUE (PaKThl U METO/BI.
CpaBHUBaTh U aHAJIU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJI0CKOCTBIO.

[Ipuknanueie 3a7a49u, CBSI3aHHBIC
co cepoil u mapom.

[ToBTOpEHHE: OKPYKHOCTH

Ha TJIOCKOCTH, BBIUUCICHUS

B OKPY’>KHOCTH, CTaHIapTHBHIC
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpAIllEHUs | MHOTOTPaHHUKOB.
3anaun o Teme «Tesa 1 MOBEpXHOCTH
BpAICHU

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peaIbHBIC
CUTYaIlNH, CBSI3aHHBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh GaKkThl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
cdepa u map, HEHTp, paanycC, AUAMETP
chepsl u mapa.

HccnenoBars B3aMMHOE PaCIiONOKEHUE
chepbl U TIIOCKOCTH.

®opMyIUpPOBATH ONPENICIICHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IPU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBoauTs hopmyity 11l BEIYUCICHUS
riotmaau cepsl yepe3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auu,
CBs3aHHBIE CO c(epoil U mapom,
HaXO0XXJICHUEM IIIOIIa I chephl U €
YyacTel, MOCTPOCHUEM CeUEHUN cepbl
U 11apa.
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AHanmm3upoBaTh U MOJEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIE
CUTYAINH, CBSI3aHHBIE C IApOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TeJl
BpAILEHNS] © MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPUYECKUE (DaKThl 1 METOBI.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIE C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOI'OTPaHHUKOB.

[IpoBOAUTE JIOTHYECKH KOPPEKTHBIE
JI0OKa3aTEeJIbHbIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUYECKHUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHAUKYJIIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOJEIUPOBATh HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTYaLUH,
CBSI3aHHBIE C MHOTOT'PAaHHUKAMM.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara aareopsl

61



[nomaau moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME IPSAMOTO IUITUHIpA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUIIUHJIPA.

Brruncienue 00bEMOB TEN

C MOMOUIBIO ONPEAECTEHHOTO
uHrerpana. OobpEM KoHyca.

ITnomanu 60KOBOI U MOJIHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUUECKHE 3a/1a4H,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
UJIMH/Ipa, KOHYCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEN TEJI.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIIEHHEM 00BHEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
ceKTopa.

[Ipuknagubie 3a1a4m 110 TEME
«OOBEMEI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEepHI.
CoOTHOIIEHUS MEXY TUIOIIAASIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB00OOIHO OMepUpOBaTh MOHATUSIMU:
00BEM Tena, TUIONIA b MOBEPXHOCTH.
dopMyIHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
UJIMHpa; 00 00BEME KOHYyca.
BriBoguTE (hOpMYIIBI 1T BEIYUCICHUS
00bEMa yCce4EHHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCIIE U C UCIIOJIb30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOYKHOCTHU PEIICHUS 3a/1a4
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOH,
0 KJIACCUYECKUX HEPA3PEUTUMBIX
3a/1auax.

CB00OOAHO ONEpUPOBATH MOHATUSIMMU:
IapOBOW CETMEHT, IIAPOBOU CJIOH,
IApOBO CEKTOP, OCHOBAHHE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOPMYITBI 7151 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIAPOBOTO CEKTOPA, IUIoHIaau chepol.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemats crepeomerprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1o g00UH.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C BEIYUCIIEHHEM 00HEMOB
TEJ U TIOMIAJIEH TTIOBEPXHOCTEH

CerMeHTa, IapoBOro CEKTOpPa,
TIOMAABIO CHEpHI.

CpaBHUBaTh U aHAJIM3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEAThHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
rapa, IapoBOT0 CErMEHTA, IapOBOTO
CErMeHTa, IJIOMIAIbI0 Cephl.
CB00OOIHO OMepUPOBAThH MOHITHEM:
M0I00HBIE TEa B MPOCTPAHCTBE.
Brrauciasate 00BEMBI TEIT ¢ TOMOIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemate crepeomerpuyeckue 3aaau,
CBSI3aHHBIC C COOTHOIIIEHUSMHA MEXKTY
IUIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TEI.
[TpoBOIUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbBIE PACCYKICHUS

IPY PEIICHUN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C BBIYHCICHHEM 00BhEMOB
TEJI C TIOMOILBIO OMPEIEIEHHOTO
WHTErpaja, HaX0XJICHUEM
COOTHOIICHHS MEX]TY TTOIIA ISIMH
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MIOBEPXHOCTEH U 00BEMaMU TIOT00HBIX
TEI.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PEaJIbHBIC
CUTYallMH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMU TEJl,

Ha J0Ka3aTeIbCTBO U HA HAXOXKJICHHE
F€OMETPUYECKUX BEJIMUUH

JBr>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O0mue cBoiicTBa
JIBUKCHUN. BUbl NBUKECHUN:
napasuiesIbHbIA IepEeHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKallbHass CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeoOpazoBanms mogoous. [Ipsamas u
chepa Ditnepa.

I'eomerpuueckue 3anauun

Ha TIPUMCHCHHE JIBIKCHUS

[IpumeHsTh NpaBUiia BBITIOJTHEHUS
JIECTBUN CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxoauts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnomHuTE onipeenenne CKaasipHOToO
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasts ¢ moMoIbo CKaasspHOro
YMHOKEHUS JJTMHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHAUKYJISIPHOCTh BEKTOPOB.
AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha A3bIKE TEOMETPUHU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUYMHAMH.
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Hcrnonb30BaTh pu pelieHUH 3a1a4,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl U METOJIBI.

CB00OHO OTIEpUPOBATH TOHITHSIMH:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceO4,
JBIKEHUE TTPOCTPAHCTBA;
IICHTpaJIbHAasI, OCeBas M 3epKaJIbHAs
CUMMETPHH, NTAPAJUIENBHBIN TEPEHOC;
PaBEHCTBO U Toj1001e Puryp.
Jloka3bIBaTh YTBEPKIACHHS O TOM, UTO
IICHTpaJIbHAsI, OCeBas M 3epKaIbHAS
CUMMETPHH, MapaIeIIbHBIN TIEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOHATH
npeoOpa3oBaHus MOI00HS.
OnepupoBaTh NOHATHUSMU: TPSIMast U
chepa Ditnepa.

Pemath reomMmerpudeckne 3anaun

C MCIIOJIb30BAaHUEM JIBHIKCHHIA.
Hcrnonb30Bath pu pelieHUH 3a1aq
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBa

[ToBTOpEeHue, 06001ICHNE
Y CUCTeMAaTHU3aIus 3HAHUN

17

O6o0m1aroiee NTOBTOPEHNE TOHATHH U
METOJIOB Kypca reOMETPHH
10-11 xyaccoB, cucTeMaTH3aIHS

Pemrats crepeomerpuueckue 3agadu
Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX
OTHOIIICHUM, HAXO0XKJCHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

reOMETPUYECKUX BEJIMYMH (IJIUH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonb30Bath Npu pelieHnn
CTEPEOMETPUYECKUX 3a]1a4
IUTAaHUMETpHUYECKUE (HaKThI

U METOJBI.

[TpoBOANTH TOTHUECKH KOPPEKTHBIC
JI0Ka3aTeJbHbIE PACCYKACHUS

IIPU PELICHUH CTEPEOMETPUICCKUX
U TJIAaHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasibHbIe CUTYallUH U BbISBIATH
BO3MOYKHOCTB €€ MOJEJIMPOBAHU
Ha SI3bIKE TEOMETPUH.
MoienupoBath peaibHYIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHCJIE
U C UCIIOJIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[Tosryyats npencTaBieHUE O FEOMETPUU

KAaK O pa3BMBAIOIIECHUCS HAyKe,
VICCIIENYIOLIEH OKPYIKAIOLIUN MHUD,
CBSI3aHHOM C peaJIbHbIMU O0BEKTaMHU,
IIOMOTAIOIIEN PEIINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUN

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOTI' O KYPCA
«BEPOATHOCTB U CTATUCTHKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOnE€HHOro ypOBHS
Ha YypOBHE CpenHEro oOmero oOpa3oBaHuA. YUeOHBIH Kypc IpeJHa3Ha4yeH
s (pOpMHUpOBaHMS y OOYYarOIIMXCS CTATUCTUYECKOW KYJNBTYpbl U MOHUMAHHUS POJIH
TEOPUH BEPOATHOCTEN KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA I U3YyYEHHs CIy4YalHBIX
COOBITUH, BEIMYUH U nporeccoB. [Ipu n3yueHun kypca oGoramaroTcsi NpeacTaBIeHUs
oOy4Jaronmxcs 0 METOAaX MCCIEI0BaHUs U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWH, MOTYYEHHBIX
OpU W3YYEHHM Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaKHBIX
pUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKarouiero mupa. B pesynbrare
y oOydarluxcs JODKHO  chOpMHUPOBAaTbCA  MPEACTaBIEHUWE O  Haubosee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX ISl ONTMCAHUS
aHTPOINIOMETPUUYECKUX U JeMOrpapuuecKux BEJIMYUH, IOTPEIIHOCTEN B pa3IMyuHbIe poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOoThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SIBIsSETCA
0a3oil i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TakXe€ COLMAJIbHBIX WU
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapar aHaius3a OOJbIIMX JaHHBIX. L{eHTpanbHyt0 yacTh yueOHOTro
Kypca 3aHMMaeT O0CyXJeHUE 3aKOHa OOJIbIIMX 4YKcel — (PyHAaMEHTaJIbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MAaTEMAaTHYECKYI0 (hOpMaTH3aIHIoO.

B cooTrBeTcTBHMM C yKa3aHHBIMM LIENISIMH B CTPYKType Y4YeOHOro Kypca
«BepodaTHOCTh W CTaTUCTHKa» Ha YIJIyOJIEHHOM YpOBHE BBIACIECHBI OCHOBHBIE
cojiepkarenbuble JTUHUU: «Ciy4ailHble COOBITHSL U BEpOATHOCTU» U «CiydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YUCET.

[ToMUMO OCHOBHBIX JMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nmuHun «CiydailHple COOBITHS M BEPOSITHOCTH» CIY>KUT OCHOBOM
Uis  (OPMUPOBaHUS TPEACTABICHUI O PpaclpeleleHUH BEPOSTHOCTEH MEXAY
3HAQYEHUSMH CIIyYaWHBIX BEIWYMH. BaXHyl0 4acTb B 3TOM CONEPKATEIBHOW JIMHHUH
3aHMMAaeT U3yYEHUE F€OMETPUUECKOI0 1 OMHOMMAIIBHOTO PacpeeIeHUi U 3HAKOMCTBO
C X HEIPEPBHIBHBIMU aHAJIOTAMH — ITIOKA3aTEeJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Templ, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHbIMM  BEJIMYMHAMU U
pacnpeeNeHns My, aKIIEHTUPYIOT BHUMaHue 0Oy4JaroIuXcsl Ha ONKUCAaHUU U U3yYEHUU
CIIy4allHbIX SIBJIEHUH C TOMOIIBIO HEnpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yAENAETCs MOKAa3aTeIbHOMY M HOPMAJIbHOMY PACIIPEAECICHUSIM.

B yueGHOM Kypce npenycMaTpuBaceTCsl 03HAKOMUTEIIBHOE U3YUEHHUE CBSI3U MEXKIY
CIIy4ailHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBs3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COICpKaHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHus», U3YUCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCs Ha CBEJICHUS U3 KypCOB JIr€Opbl U TEOMETPHUH.

Emé oauH 31eMeHT colepikaHus, KOTOPBIA IpeiaraeTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIbHOCTh CIy4YallHbIX HE3aBUCHUMBIX COOBITH, HACTyHArOIIUX
B €AUHULIy BpeMeHH. O3HAaKOMJIEHHE C pacCHpelesIeHHEM BEpPOSTHOCTEH KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIylInX
aOUTYpUEHTOB,  MOCTYMAIONIMX HAa  y4eOHblE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00I1IeCTBEHHBIMU HAyKaMU, IICUXOJIOTUEH U YTIPABICHUEM.

Ha uzydenue yuyeOHOro kypca «BeposTHOCT M CTAaTUCTHKa» Ha YIiIyOJIEeHHOM
ypoBHe oTBoauTcs 68 vacoB: B 10 kinacce — 34 yaca (1 gac B Henemo), B 11 kimacce —
34 gaca (1 gac B HEJEIIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: mukiasl U mnenu. CTeneHb (BaJICHTHOCTB)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CnyyaliHble SKCIEPUMEHTHI (OMBITHI) W CiIy4yalHbIe COOBITHSA. DJIEMEHTapHbIC
coOpITus  (Mcxoabl). BeposaTHOCTh cliydaitHOro coObITHS. bBaM30CTh YacTOThl H
BeposITHOCTU CcOObITHH. CiyyallHbIE OMNBITHI C PABHOBO3MOXXHBIMH 3JIE€MEHTapPHBIMU
COOBITHUSIMH.

Onepauun Haj COOBITUSAMU: TepeceueHHue, OOBEIWHEHHE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4alHOro
skcriepuMenTa. Popmysia nonHou BeposTtHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIii ciaydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUW A0 mepBoro ycmnexa. llepectaHoBkU u
¢dakropuan. Yucno coueranuil. Tpeyroasauk [lackans. @opmyna Ounoma HeroToHa.

Cepust HezaBucuMbIX HcnbiTaHuil beprymnu. CiydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

CnyuaitHas BenmmuuHa. Pacripenenenue BepossTHocTel. [[narpamma pacripeneneHusl.
Onepaunn Haja cily4ailHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIie TEOMETPUYECKOEe U OMHOMUAIBHOE.
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11 KJIACC

CoBMeCTHOE paclpeiesieHue JBYX Clly4alHbIX BeIU4nH. HezaBucumele ciayyaiHble
BEJINYNHBI.

MatemaTnueckoe OXUAAHUE ClIy4yailHON BeiauuuHbl (pacnpezneneHus). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OKuJaHWe OWHAPHOW CIIy4alHOM BeIWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEJIMYHMH. MaTeMaTH4eCKOe 05KHUJIaHNE TEOMETPUUECKOTO 1 OMHOMUAIIBHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (paclpenescHus).
HMucnepcust OMHApHOM  Cily4yallHOM  BEJMYMHBI. Maremarudeckoe  OXHUIaHHE
IIPOU3BEACHUA U JUCIEPCU CYMMbI HE3aBUCUMBIX CIy4alHBIX BeJIW4YuH. Jlucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipenenaeHus. Jucnepcust u craHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepaBenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHNE BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBable  ciydaiinble  BenmnuuHbL.  [Ipumeppl. @OyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
MIPUBOAIIME K MOKA3aTEIIBHOMY PaCIPEAEIEHUI0. 3a1a4i, TPUBOAALIME K HOPMAIbHOMY
pacrpeneneHno. OyHKIMUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIpEAcIICHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpeenenns. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OJUHOYHBIX HE3aBHCUMBIX COOBITHUH. 3ajayuu, MPUBOISIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KoagduimeHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYUH. BBIOOPOUYHBIN KOAIPGUUHUEHT KOPPENSLHH.
Paznuumne mexnay NMHEHHOM CBA3BIO U IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

IHNPEAMETHBIE PE3YJIBTATBI

K kony 10 kiacca oOyuaromuiics Hay4uTCs:

CBOOOJHO OIEpUPOBATH MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIM rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPIIUHBI, I€PEBO CIIYYAMHOIO HIKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CITyYalHbIN SKCIIEPUMEHT (OTIBIT), CIIy4YaiiHOe
COOBITHE, DJIEMEHTApHOE CIIy4ailHOe cOObITHE (dJE€MEHTapHBIM HCXOJ) CIy4alHOTO
OMbITa, HAXOJWUTh BEPOSTHOCTH COOBITHMI B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxoIuUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHCHHE HTaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AUMarpamMmsl Dujepa,

70



KOOPAMHATHYIO MPSAMYIO AJsl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalWHBIX COOBITHH;

ONEPUPOBATh MOHATHAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOIO AKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYalHOIO OMbITA, UCIOJIb30BATh
dbopmyny mosHOM BeposiTHOCcTH, Gopmyny bailieca mpu pemieHun 3agad, ONPEACNATH
HE3aBHCHUMOCTH COOBITHII 110 OpMYyJIE U IO OpTraHU3aAIUH CITyYaHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS AJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSATHOCTEW;

CBOOO/IHO OIEpUPOBATH MOHITUSMU: OMHAPHBIM CIIy4yalHBIA ONBIT (MCHBITAHUE),
yCIIEX U HEylaua, HE3aBUCUMBbIE UCIIBITAHUS, CEPUsI UCIIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN A0 MEPBOrO ycliexa, B CEpUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: CIydyaliHas BEJIMYMHA, pAacCIpeaesieHUe
BEpPOSITHOCTEW, JMarpaMma paclpeiesieHus, OWHapHas cllydailHas BeJIWYMuHAa,
reoMeTpuYecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K koniry 11 kiacca oOydaromuiicss HAy4YuTCs:

OTIEPUPOBATH MOHATHSIMU: COBMECTHOE PACIPEICTICHUE IBYX CIy4YailHbIX BEJIUYMH,
UCIIOJIb30BaTh TaOJIMIly COBMECTHOTO pacHpelesieHuss IBYX  CIy4YaWHBIX BEJIMYUH
JUIS. BBIACJICHUS] PACTIPENCIICHUA KAXKAOW BEJIMYMHBI, OINPEACICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

CBOOOJHO OMEpUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyaHOU
BEJIMUMHBI (pachlpeneNieHus), MPUMEHITh CBOMCTBA MaTEMaTUYECKOTO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUIaHUE OWHOMHAIBHOTO U
r€OMETPUYECKOTO PACIIPENEICHUM;

CBOOOJTHO OIEpPUPOBATh TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMWHBI, IPUMEHATh CBOWCTBA JHUCIEPCHUU CIIyYalHOM BEJIIMYHMHBI
(pactpenenieHus) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICICHHI;

BBIYUCIISTh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATh
XapaKTEPUCTHUKH  TEHEpPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh M3YUYCHHBIMU PACTIPEICICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 knacc
HasBanue KonunuaectBo OcHOBHBIE BU/IBI JEATEIHHOCTH
pazzeina (TeMbl) 4acoB OchoBHoe conepikanne 00yYarommxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBs3HBIN rpad, mpeacTaBiIeHEe [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMU € MOMOIIbI0 rpada,
Crenenb (BaJl€HTHOCTD) BEPIIUHBI. HAXOJUTh IIyTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukIibL. rpada.
['padst Ha mtockocTu. JlepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4alHOI0 3KCIIEPUMEHTA CTtpouTh I€peBO MO ONMUCAHUIO
CIIy4alHOTO OMbITa, OIUCHIBAThH
Clly4aliHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemates 3agaun ¢ TOMOIIBLIO
rpados
CityyaliHbI€ OTIBITHI, 3 Cry4aliHble SKCIEPUMEHTHI (OMBITHI) Briaensates u onuceiBaTh

CiTy4aiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BeposiTHOCTD
ciydaifHoro coObITus. BepostHoctr
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

CIIy4aifHbIe COOBITHS B CITy4YailHOM
OTIBITE.

@opMyIMpOBATh yCIOBUS NPOBEACHUS
CIIyYalHOTO OIIBITA.

Haxoauth BeposTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU HUCXOAMU
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Onepanun

HaJl MHOKECTBAMH

U COOBITUSIMU.
CrnoxeHre 1 yMHOXEHHE
BEPOSTHOCTEM.

Y coBHAsI BEPOATHOCTb.
HesaBucumeblie coObITHS

[Tepeceuenue, 00bEAMHEHUE MHOXKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHAsI BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyia yCIOBHOU BEPOATHOCTH.
dopMyIia TOJTHON BEPOATHOCTH.
®opmyiia baiieca. HezaBucumeie
COOBITHUSA

Hcnonb3oBath guarpammel Ditnepa

U BepOAIbHOE OMMCAHNE COOBITHIA
P BBITIOJTHEHUU ONepalui

HaJ COOBITHSIMU.

OneHnBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI O MEpPE HACTYTLICHUS
JPYruX COOBITUH B CIIy4ailHOM OIIBITE.
Pemats 3a7a4m, B TOM 4HCIIE

C UCTIOJIb30BAHUEM JIEPEBA CITYYAUHOTO
onbITa, POPMYJI CIOKEHUS

Y YMHOXKEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHO€E MpaBUiio YMHOKEHHUS.
[lepectanoBku u (aktopuan. Yucno
coueranuil. Tpeyroneauk [lackans.
®opmyina 6uHoma HeroToHa

®opMyIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHbIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIIEHUS SJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tomp3oBaThCs hopmyioi u
TpeyronbHuKoM Ilackans

JUTSL ONIPEIENIEHUS YHCIIa COYETAaHU M.
[Tpumenste hopmyry OuHOMA
HerotoHna nis npeoOpa3zoBaHus
BBIPAKCHUN
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Cepuu nmocneaoBaTEIbHbIX 5 bunapHbIil ciiyyaliHbIN ONIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucmipITaHue), yCrex U Heylaya. Ha OT/EJIbHBIE UCIIBITAHUS.

bepnyinm. He3zaBucumele ucnbITaHus. Pematp 3a1aun Ha mouck

Crny4aiiHbli BEIOOD Cepust HE3aBUCHUMBIX UCTIBITAHUMN BEPOSITHOCTEH COOBITHI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIexa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin. B CEpUsX UcCIbITaHUU bepHyuu,
Ciy4daiiHblii BEIOOP U3 KOHEUHOM a TAK)K€ B OIIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTHU
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB U (popmyI1, B TOM YKCIIE B X0/
Ta0JIHIIL IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITHI
CityyaiiHble BETUYMHBI 14 Cnyuaitnas BenuuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITydailHas

U pacrpeaesneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumepsl pactipenenennii. bunapnas
ciy4aiiHas BeqnduHa. ['eomerpuyeckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaenenue. Marematuyeckoe
0’KMJIaHUE CIIyYalHOM BEJINYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
CIly4yaliHbIX BeIM4YuH. HezaBucumbie
ciy4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO OXKUIAHHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacrpeneseHus, [uarpaMma
paclpeaeneHus.

HaxoauTe 3Ha4eHUsI CyMMBI U
IIPOU3BEACHUS CIyYalHBIX BEJIMUMH.
CtpouTth OMHapHBIE paclpeaesIeHUs
110 OITUCAHUIO COOBITUH B CITyYalHBIX
onbiTax. CTPOUTH U pacno3HaBaTh
reOMETPUUECKOE U OMHOMUAIIBHOE
pacrpeaeneHus.

Pemrars 3a1aun Ha BEIYUCIICHUE
MaTEeMaTHYECKOrO OKUIAHUS.
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MareMatuueckoe OKuaHue OMHapHOU
CIIy4YallHOW BEJIMYMHBI.
MaremaTu4eckoe 0OXKUIaHNE
reOMETPUUECKOTO M OMHOMHAIEHOTO
pactpenenenuit. Jlucnepeus u
CTaHJapTHOE OTKJIOHEHHME. [lucniepens
OMHaApHOM CITy4yalHOW BEJIMYMHBI.
CaoiicTBa ucrepcuu.
MareMaTn4eckoe 0XKUIaHNE
IIPOU3BEICHUS U TUCTIIEPCUSI CYyMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIMYHH.
Jucnepcusi OMHOMUATTBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpOI/ITI) COBMCCTHBIC PaCIIpCACIICHUA.

N3y4dars cBOMCTBAa MAaTEMAaTHYECKOTO
0XKHUJIaHUSL.

Pemars 3a1aun ¢ moMomIbIO
W3YUYCHHBIX CBOMCTB.

[To uzyyennbIM hopmysiaMm HaXOIUTh
MAaTEMATUYECKUE OKUTAHUS
CIIy4YalHbBIX BEJIMYUH, UMEIOIINX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CITyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuto

10 pacIpeeICHUIO.

N3yyath cBOMCTBA IUCIIEPCHU.

[To u3yuennbIM hopmMyamMm HAXOIUTh
JUCIIEPCUI0 OMHOMHUATIBLHOTO
pacupeneneHusi, B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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11 KUIIACC

Ha3zBanue KommuecTBo OcHOBHBIE BUJIBI ACATEIIHLHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) 4acoB 00yUarommxcs
3aKoH OOJIBIINX YKCET 3) Hepasenctso UeoOniméBa. Teopema Pa3bupats qokazarensCTBa TEOPEM.

Yeonimépa. Teopema bepnysu.
3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUM.

[Ipaktruueckas padbota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIN METOT
HCCJIeIOBAHUI, B TOM YHCJIE B XO/¢
MPaKTHYECKON paboThI

DJeMEeHThl MATEMATHUYECKON
CTATUCTUKH

I'enepasibHass COBOKYIIHOCTD U
ciy4aitHasi BRBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMMU.
OueHka cpegHero U JUCIepCcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIIILI0 BHIOOPOYHBIX
xapaktepucTtuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI MO BHIOOPKE.
Cratuctnueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYECHHBIX PACIPEICICHNMN.
[TpakTrueckas pabota

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHATHS: TeHEPATbHAS
COBOKYITHOCTb, BEIOOPKA, BELIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIBHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0J1€ TPAKTUYECKON
paboThI
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HenpepriBHbIE ciiydaiiHble
BEJIMYMHBI (pacrpeneneHus),
[IOKAa3aTeJIbHOE U
HOPMAJIBHOE pacIpeielIeHUs

[IprMepbl HENPEPBIBHBIX CIIyYaWHbBIX
BeJIn4rH. OyHKIUS ITIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anay,
IPUBOSIINX K ITOKA3aTEIILHOMY

Y K HOPMaJIbHOMY PacIpeIeICHUsIM.
@yHKIMS UIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIbHOIO PACTIPEAECIICHUS.
@yHKIMS INIOTHOCTH BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEAEICHUS

3HAKOMHTHCS TTOHSATHIMU:
HENpEpbIBHAS CITy4alHasl BEJINUYNHA,
HETPEPHIBHOE pacCpeiesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITHI
10 JaHHOU (QyHKUIUN

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BoiaensTh Mo onucaHuio ciiy4yaiHbIe
BEJIMYUHBI, pACIIPECTICHHBIC

I10 TTI0KA3aTEJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOIAIINX K MOKA3aTEIIbHOMY
pacIpeiesIEeHUIO0 U K HOpMAJIbHOMY
pacupeaeaeHuIo

Pacrnipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C UCIIOIH30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpraensaTe mo onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiats 3aga4yu, B TOM YUCJIE B XO4¢€
MPAKTHYECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (PYHKITUI AIIEKTPOHHBIX
Ta0IUI]
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CBs13b MEXy CITy4allHBIMU
BEJINYNHAMU

KoBapuanus 1Byx Ciay4alHbIX
BennurH. Koaduiment koppesium.
CoBMecTHBIE HAOIIOEHUS IBYX
BeJIMurH. Be10opouHsbIit Ko puimeHt
Koppemsiiuu. Pasnuune mexny
JIMHEWHOW CBS3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUSA: KOBapHALIUS,
KOA(PGUITUEHT KOPPEISIIIIU, JINHEHHAS
3aBHUCUMOCTb.

OueHuBaTh XapakTep CBA3U MEKIY
CIIy4allHBIMU BEJIMYMHAMHU, UCXOS
U3 TIPUPOJIBI JAHHBIX U BBIYUCICHHBIX
XapaKTePUCTHK.

Hcnonb30BaTh quarpamMmsl
paccerBaHusl 111 N300pakeHUs
COBMECTHOTO pacCEeMBaHUs

TaHHBIX.

Haxonuts koapuiiueHTsr ocu
JyarpamMmbl, B TOM YHCJIE B XO€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI

O0001EeHE U
cucTeMaTH3alus 3HaHUI

11

[IpeacraBieHre JaHHBIX C [IOMOIIBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTBITHI

C pPaBHOBO3MO>KHBIMU
AJIIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH C TpUMeHeHrueM (popmy u
rpauuecKkux METO0B
(koopauHaTHas npsMas, 1epeBo,
auarpaMmma Jiliiepa), ciydaiiHble

[ToBTOPATH U3y4YEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACTIPEACIICHNUS,
MaTeMaTHYECKOE OKUTAHUE
CIIy4YaliHOM BEJIMYHMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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