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Pabouass mporpamma mo ydeOHOMy mnpeamery «Matematukay (yriyOnEéHHBIN
ypoBeHb) (mpeameTHas oOmacth «Martematuka W uHbopMmaTukay) (manee
COOTBETCTBEHHO — MPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIFOUAET MOSCHUTEIbHYIO
3aIliCKy, CoJepKaHue OO0y4YeHUs, TUIAHUPYEMbI€ pe3ylbTaTbl OCBOEHHUS IMPOTPAMMBI
110 MaTeMaTHKe, TEMAaTUYECKOE TJIAHNPOBAHUE.

[TosicHutenpHas 3amucKa OTpa)kaeT OOIIKe IENU U 33Ja4l U3yUYeHUsI MaTeMaTUKH,
XapaKTePUCTUKY TMCUXOJIOTHMYECKUX MPEANOChUIOK K €€ H3Y4YeHHIO O0ydaroIuMucs,
MECTO B CTPYKType Y4YeOHOTo IUIaHa, a Takke MOIXOAbl K OTOOpY COIepIKaHUS,
K ONpPEIEICHUIO IUIAHUPYEMBIX pE3YyJIbTaTOB H K CTPYKTYpe TEMaTUYECKOTO
TUTAHUPOBAHMSI.

Copmepxanne OOy4YeHHsI pPacKphIBaeT COJAEpKATENbHBIC JIMHUH, KOTOPHIC
npeyaralTes s 003aTeIbHOTO M3yYeHHUsS B Ka)XJIOM Kjlacce Ha YPOBHE CPEIHETO
obmero o6pazoBaHms.

[Inanupyemble pe3yibTaTbl OCBOEHHUS MPOTpaMMbl MO MaTEeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAaNpeIMETHBIE PEe3yNbTaThl 32 BeChb NEpHOA OOyUeHHUs Ha YPOBHE
cpenHero obmiero oOpa3oBaHus, a TakKKe MPEAMETHBIE JOCTH)KCHHUS O0YyJaroIerocs
3a KK TOJ] O0yUeHUSI.

MMOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o MareMaTHKe yriayOJE€HHOTO YPOBHS JJIsi 0OydJaIONIMXCs HAa YPOBHE
cpennero obmero oOpaszoBanmsi paspaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHMA, TPEABABISIEMBIX K  MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPaAULMNA POCCHICKOTO 0Opa3oBaHWs. Peammzamnusi mporpamMmbl
0  MaTeMaTHKe  OOCCIICYMBAaET  OBJIAJCHUE  KIFOYEBHIMH  KOMIICTCHITUSIMH,
COCTaBIISIIOIIUMHU  OCHOBY [UJII CaMOpPa3BUTHS W HEMPEPHIBHOTO 00pazoBaHUs,
IIEJIOCTHOCTH OOIIEKYJIBTYPHOTO, JIMTYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHS JIMYHOCTH
00yJaroImXxcs.

B nporpamme 1o MaremMaTHKe YUYTECHBI UICH U MONOKeHHs «KoHIenun pa3BuTHs
MaTemMaTHueckoro ooOpasoBanus B Poccuiickoit ®enepaumu». B cooTBercTBUM
C HA3BaHMEM KOHIICTIIIMY MaTeMaTH4YeCcKoe 00pa3oBaHue JOHKHO, B YACTHOCTH, PeIaTh
3a/auy 0O0ecCTieUeHHs] HEOOXOJUMOTO CTpaHE YHCiIa OOYJalolmUXCsl, MaTeMaTH4eCKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JUIS TMPOJOJDKCHHS 00pa30BaHUsS IO Pa3IUIHBIM
HaIpaBJICHUSM, BKIIIOUas MPETOJaBaHUE MAaTEMAaTHKH, MAaTEMAaTUYECKHE UCCIIeIOBaHUS,
paboty B chepe mHPOPMAINMOHHBIX TEXHOJIOTUH W JPYTUX, a Takke oOecredeHus
TUTSL KQKJIOTO 00yYaroIIerocss BO3SMOXXHOCTH JOCTHKEHHUS MAaTEMAaTHUECKOM TTOJTOTOBKH
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pemieHHe ITHX 3a/1ad
HalleJIeHa IporpaMMa 1o MaTeMaTHKe yriyOI€HHOTO YPOBHS.

B snoxy nudposoit Tpanchopmaruu Bcex cdep UYEITOBEUECKOW ACSITEIBHOCTH
HEBO3MOXXKHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3  XOpoIIei
MaTeMaTHYECKOM MOATOTOBKU. DTO OOYCIOBICHO TEM, YTO B HAIIM JHH PACTET YUCIIO
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CHELUAJIbHOCTEHN, CBSI3aHHBIX C HENOCPEIACTBEHHBIM NPUMEHEHHEM MAaTEMaTHKU:
U B cepe DKOHOMUKHM, U B OH3HECE, M B TEXHOJIOTMYECKUX OOJACTAX, U JaxKe
B rymMaHMTapHbIX cepax. Takum oOpa3zom, Kpyr oOydarommxcs, Uisl KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAAaMEHTOM 00pa3oBaHusl,
CYILIECTBEHHO pacliupsieTcsl. B Hero BXOAsT HE TOJIBKO 00ydaroluecs, IIAHUPYIOINE
3aHUMAThCS TBOPUYECKOM M MCCIIEOBATEIbCKON paboToli B 00JAaCTH MaTeMaTHKH,
uHbOpMaTUKU, GUZUKH, SJKOHOMUKH U B JAPYTUX OOJIACTAX, HO U T€, KOMY MaTeMaTHKa
HY’KHA JIJIs1 UCTIOJIb30BaHUs B IPOQECCUSIX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKH OOYCIOBJIIEHA TEM, 4YTO €€ IpeIMEeTOM
ABIIAIOTCA (PyHAAMEHTaIbHBIE CTPYKTYphl HAILLIEr0 MHUpa: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOILIEHUS, (YHKUMOHAIbHBIE 3aBUCUMOCTH U  KaTerOpUHU
HEONPEIEAEHHOCTH, OT NPOCTEHIINX, YCBAUBAEMBIX B HEMNOCPEJICTBEHHOM OIBITE,
710 TOCTaTOYHO CJOXHBIX, HEOOXOAUMBIX JJISl Pa3BUTHUSl HAYUHBIX U TEXHOJOTMYECKHX
uaeil. be3 KOHKpEeTHbIX MaTEMaTUYECKUX 3HAHMI 3aTPyJHEHO NMOHUMaHWE NMPUHLIUIIOB
YCTPOMCTBA U MCIOJIb30BaHUS COBPEMEHHON TEXHMKH, BOCIPUATHE U HUHTEPIpPETALUs
pa3HOOOpa3HOM  COLMANIBHOM, HSKOHOMHYECKOW, IMOJUTHYECKOM  HWHOpMAaIUH,
Manodh(eKTUBHA TOBCEAHEBHAsI IMpaKTUYecKas AeATeabHOCTh. Bo MHorux cdepax
1po¢eCCUOHANBHON JEATENBHOCTH TPEOYIOTCS YMEHUS BBIIIOJIHATH paC4€Thl, COCTABIIATh
AITOPUTMBI, TPUMEHATH (HOPMYJbI, MPOBOAUTH TE€OMETPUUYECKHE H3MEPEHUS W
IOCTPOEHUS, YUTAaTh, 00pabaThIBaTh, MHTEPIIPETUPOBATL U IPEACTABISATH HHPOPMALUIO
B BHUJI€ Ta0JIMILL, AMArPaMM U rpauKoB, TOHUMATh BEPOSATHOCTHBIHN XapaKTep CaydaiHbIX
COOBITHH.

OnHOBPEMEHHO € paclIUpeHHEM cep MPUMEHEHHs] MATEMAaTUKH B COBPEMEHHOM
oOmiectBe BcE 0Oojiee BaKHBIM CTAHOBHUTCS MAaTEMaTHUECKUM CTHJIb MBIIUICHHUS,
NPOSIBISIIOLIIMICSA B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKaXx. B mpouecce H3ydeHHs
MaTE€MaTUKU B apCceHaj NPUEMOB M METOJNOB MBIIIICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHIYKIUS U A€TyKIHs, 00001eHNe U KOHKPETU3allus, aHajIn3 1
CUHTE3, KJaccu(UKalMs U cHUCTeMaTu3auus, adcTparupoBanue U aHanorus. OObeKThl
MaTEMaTUYECKUX YMO3AKIIOUYEHHI, NpaBWIa HMX KOHCTPYMPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKMX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
(¢opMynupoBaTh, 0OOCHOBBIBATh M JOKAa3bIBaTh CYXKJIEHHUSA, TEM CaMbIM (POPMHUPYIOT
JOTUYECKUA CTWIb  MbIIUIEHUS. Benaymas posib  NPUHAUIEKAT MaTEMaTHKE
B ()OPMHUPOBAHUU ANTOPUTMUYECKON KOMIOHEHTBHI MBIIIJIEHUS U BOCIUTAHUM YMEHUMN
JNEHUCTBOBATh IO 3aJaHHBIM  AJTOPUTMAaM, COBEPIUIECHCTBOBATH HM3BECTHBIE WU
KOHCTPYHpPOBaTh HOBblE. B mponecce pemieHus: 3ajad — OCHOBBI JUIsl OpraHU3ALMH
yu4eOHOW JAESATEIbHOCTH Ha YpOKax MaTeMaTHMKH — pa3BUBAIOTCS TBOpYECKas H
IPUKJIAJHAs] CTOPOHBI MBIIIIEHUS.

OOyuenue maTeMaTuke Ja€T BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO peuyb, YMEHHE OTOMpaTh Haubosee MOIXOJIAIINE
S3BIKOBBIE, CHUMBOJHYECKHE, TIpaduueckue CpeacTBa i BBIPAKEHUS CYXKICHUM U
HaIJIAIHOTO UX MIPEACTABJICHMUS.
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Heo0xoauMpIiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUH
SBJIIETCS 00111€€ 3HAKOMCTBO C METOJIaMU NTO3HAHUS JEHCTBUTEILHOCTH, MIPEACTABICHHE
O TIpeAMETE M METOJIE MAaTEMATHUKH, €ro OTIWYUAX OT METOJOB €CTECTBEHHBIX M
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHMsS] MAaTeMaTUKU Ui PEIICHUs
HAy4YHbIX U NMPUKIAIHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHKe BHOCUT
CBOI1 BKJIaJ B (hOpMUpOBaHKE OOIIEH KYIbTYphl YEIOBEKA.

N3yyenne MaremMaTwku CIOCOOCTBYET A3CTETUYECKOMY BOCHHUTAHUIO YEJIOBEKA,
MOHMMAHUIO KpAacoTbl M U3SIIECTBA MAaTEMATUYECKUX PACCYKICHHM, BOCHPUITHUIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJEU CUMMETPHH.

[IpuopurerHsiMu HensiMu 00yuenus marematuke B 10—11 knaccax Ha yriayOiaéHHOM
YPOBHE NIPOJIOKAIOT OCTABATHCS:

(GbopMHpOBaHUE UEHTPAIbHBIX MAaTeMaTHYECKUX TMOHATUNA (YMCIIO0, BEJIMYHUHA,
reoMerpuueckas (urypa, TmEpeMEeHHas, BEPOSATHOCTb, (YHKIMS, MPOU3BOIHAS,
MHTErpai), 00ecrneynBaloIUX MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00yYaIOIINXCS;

nojiBe/icHue OOydJarolmuxcsi Ha JOCTYMHOM [UIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMAaTUKU U OKPY>KAIOLEr0 MUPa, TOHUMAHUIO MAaTEMATHKNA KAK YaCTH
o011e#l KyIbTyphl YEIIOBEUECTBA,

pPa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEH 0O0ydwaromumxcs,
MO3HABATEJIbHON aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS,
WHTEpeca K U3YYEHHUIO MaTEMAaTHKH;

dbopmupoBaHue (PYHKIIMOHAIBHOM MAaTEMaTUYECKOM TI'PAMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTEMaTUYECKHE AaCMEKThl B PEATBbHBIX JKU3HEHHBIX CHUTYAIUsAX
U TpU W3YYCHUH JPYTUX Yy4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMyIMpoBaTh HX Ha SA3bIKE MAaTeMaTUKH M  CO3/aBaTh
MaTeMaTUYECKHE MOJENIH, IPUMEHATh OCBOEHHBIM  MAaTEMAaTHYECKWW  armapar
JUISL PELIEHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATh M OLICHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMU JTHHHUSMU cojepxkaHusi MareMatuku B 10—11 kmaccax yrimy06aéHHOTO
ypoBHs  sBIsIOTCS:  «Yucina W BbIUMCIEHMs», «AnreOpa» («AnreOpanmyeckue
BBIpOKEHUS», «YpAaBHEHHUS U HEpaBeHCTBa»), «Haudanma maTeMaTHYECKOTO aHaln3ay,
«I'eometpuss»  («I'eomerpuueckue ¢GuUrypsl M HX  CBOWCTBa», «M3mepeHue
FEOMETPUYECKUX BEIUYUH»), «BepostHOoCTh U cratuctuka». JlaHHbIE JMHUU
Pa3BUBAIOTCS MapaJlyIeNbHO, KaXK/lass B COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJHAKO
HE HE3aBUCHUMO OJJHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMojercTteuu. Kpome sroro,
UX OOBEIMHSET JOTHYECKasl COCTAaBJAIONIAsl, TPAAUIIMOHHO MPHUCYIIas MaTeMaTHKE U
MPOHU3BIBAIOIIAA BCE MAaTEMaTHYECKME KYpCbhl M COJEpKATEIbHBIE  JIMHUMU.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMEHHE ONMEPUPOBATH MOHITHIMHU:
ONPENCIICHUE, AKCHOMA, TEOpEMa, CIIEICTBUE, CBOMCTBO, NPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCWJIbHBIE  (DOPMYIHUPOBKH,  yMmMeHHUE  (GOpMYIHpOBaTb  OOpaTHOE  H
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, TMPUBOJUTH MOPUMEPHI U  KOHTPHPHUMEPHI,
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UCIIONIb30BAaTh METOJ MaTeMaTHYeCKOM MHIYKIUHU, MPOBOAUTH JOKa3aTeNIbHbIE
paccyXJieHus TpU PpEIIeHUHd 3a/ady, OLEHMBATh JIOTHYECKYI0 MPaBUIbHOCTH
pacCyXJIeHU» OTHOCUTCA KO BCEM Y4YeOHBIM Kypcam, a (hOPMUPOBAHHE JIOTMUECKHUX
YMEHHH pacmpeaensercss Mo BCeM rojgaM OOy4YeHHUs Ha ypOBHE CpEAHEro OOIIeTro
00pa3oBaHUsl.

B cootBerctBuu ¢ ®I'OC COO MaTemaTHKa SBIsIeTCS 00s3aTENbHBIM MIPEAMETOM
HAa JaHHOM YypoBHe oOpa3oBanusa. Hacrosmed mnporpamMmMoil 1O MaTeMaTHKe
npeaycMaTpuBaeTca HM3ydeHue ydeOHoro mpenMera «Marematwka» B paMmKax TpEX
y4eOHBIX KypcoB: «AnreOpa n Hayaisa MaTeMaTUYECKOTO aHanu3ay, «['eomerpusy,
«BepoaTrHocTh U cTatucTukay. POpMUPOBAHUE JIOTHUYECKUX YMEHUN OCYIIECTBISETCS
Ha TPOTSDKCHWHM BCEX JIET OOy4YeHWs Ha ypOBHE CpeaHero oOmero oOpa3oBaHUf,
a SJIEMEHTBHI JIOTHMKU BKJIOYAIOTCS B COJIEpP)KaHHWE BCEX HA3BAHHBIX BBINIE YYEOHBIX
KYPCOB.

OOmiee KOMMYECTBO YacOB, HANpaBICHHBIX HA  HM3yUY€HHE MAaTEMAaTHUKH
Ha yriryoiaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Hezento), B 11 kinacce —
272 yaca (8 4acoB B HEJEINIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHETI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMMO3ZHUIIMK OOYYArOIMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJieHa POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MaTeMaTHYECKHUX
OCHOBaX (DYHKITMOHHPOBAHUS PASTUIHBIX CTPYKTYD, SIBICHUH, MPOIEAYP TPAKITAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHUE B3aMMOJICMCTBOBAThH C COIUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIIMSIMU U HA3HAUYCHUEM;

2) IaTPHOTUYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOW TpaKIaHCKOW WACHTHYHOCTH,  YBaXCHUS
K NpOLUIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, LEHHOCTHOE OTHOILICHUE
K JOCTH)KEHUSAM POCCUHCKMX MAaTEMAaTUKOB UM POCCHMCKONW MAaTEMATHYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTHKCHHH B JAPYrHMX HayKaxX, TEXHOJOTUsAX, cdepax
DKOHOMHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWE JYyXOBHBIX IEHHOCTEH POCCHICKOr0 Hapoja, cHopMHUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO IIOBEJCHUS, CBA3aHHOIO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUHM HAyKd M JEeATENbHOCTBIO YYEHOr0, OCO3HAHHUE JIMYHOIO
BKJIaJ[a B IOCTPOCHHUE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIKOYasg JCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHHH, PacCyKICHUH, BOCIPHUHUMYHUBOCTD
K MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BOCHUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHATH MaTEMaTHUYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO W Oe30macHOro oOpas3a >KW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pPOBBIO  (3A0POBOE MHTaHHUE, COAJAaHCUPOBAHHBIA PEXUM 3aHATHH W OTIbIXA,
perynsipHas Gu3ndeckas aKTUBHOCTD), GU3NYECKOE COBEPIICHCTBOBAHUE MPH 3aHITHIX
CHOPTHUBHO-03/I0POBUTEIHHON JESTEIbHOCTDIO;

6) TPy10BOT0 BOCIIMTAHHUS:

TOTOBHOCTb K TPYIy, OCO3HAHWE LIEHHOCTH TPYAOIIOOUS, HHTEPEC K Pa3INYHbIM
chepam mnpodecCHOHATBHON JEATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW U €€
NPUJIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oynymieid mpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIE IUIaHBI, TOTOBHOCTb M CIHOCOOHOCTbH
K MaTeMaTU4YeCKOMY 00pa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH JKU3HU,
TOTOBHOCTb K aKTHBHOMY yYacTHUIO B PEIIEHUH MPAKTHUYECKUX 3a/la4 MaTeMaTU4ecKon
HAIpaBJICHHOCTH;
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7) 3K0JI0rH4€eCKOro BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYPhl, TOHUMAHUE BIUSHUS COIUATIBHO-
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE TIPUPOTHON U COIMATILHOM CpeJIbl, 0OCOZHAHUE
MI00ATBHOTO XapaKTepa JKOJOTWYECKUX TMpOoOJeM, OpHUCHTalUs Ha TPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW [JI pEIIeHHs] 3a1ad B OO0JacTH OKPYKAIOIIEH CpeIbl,
MJIAHUPOBAHUE TOCTYMKOB U OIIEHKH UX BO3MOXKHBIX IMOCIEICTBHUU IJIsi OKpY>KaroIien
cpesl;

8) neHHOCTH HAYYHOTO MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON NMPAKTUKH, TOHUMAaHUE MAaTeMAaTHUYECKOW HAyKH Kak
chepsl 4eIoBEUECKON ACSITEIIBHOCTH, 3TAMOB €€ PAa3BUTHS W 3HAUMMOCTH JIJIST Pa3BUTHUS
IMBUJIM3ALIMK, OBJAJCHUE S3bIKOM MATEMATHMKH M MaTEMaTHYECKOM KyJIbTypou
KaK CpEJCTBOM I[IO3HAaHUA MHpPA, TOTOBHOCTh OCYLIECTBISTh MPOEKTHYIO U
UCCJIEI0BATENBCKYIO IESITEIbHOCTh MHAUBUYAILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATHI

B pesynbrare m3ydeHHs MaTeMAaTHKWA HA YPOBHE CPETHETrO OOIIEero oOpa3oBaHUs
y oOyuatomierocst OynyT copMupoBaHBI MO3HABATEIIbHBIE YHUBEpPCAIbHBIE Y4eOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC Y4YeOHBIC JCUCTBUS, PETYJISTHBHBIC
YHHUBEpPCAJIbHbIC yUeOHBIC JCHCTBHSI, COBMECTHAS ICATEIHHOCTb.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIC Y4eOHbIC ACCTBUSA
Ba3oBble Jornuyeckue aeicTBUS:

BBIABIISIT M XapaKTE€pPU30BaTh CYIIECTBEHHbIE TPU3HAKA MaTeMaTHYECKUX
O0OBEKTOB, MOHATHI, OTHOLICHUH MEXAY MOHATUSAMHU, (POPMYIUPOBATH OMpEACIICHUS
NOHSTUN, yCTaHAaBIUBATh CYIIECTBEHHBIA TpPU3HAK KiIaccU(UKAIMH, OCHOBaHUS
111 0000IIEHUS M CPAaBHEHUS, KPUTEPUU IPOBOIUMOIO aHAJIH3a;

BOCIIPHHUMATh, OPMYJIMPOBATH U MPE0OPA30BLIBATH CYKICHHS: YTBEPAUTEIbHbIC
U OTpHIIATeIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M MPOTHUBOPEUHS
B (akTax, NaHHBIX, HAOMIOJCHHUSX M YTBEPXKICHUSAX, NpeAsiaratb KpPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUUii;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKIIOYeHNUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

HIPOBOJUTH CAMOCTOSITENIHO JIOKAa3aTeIbCTBA MAaTEMATUYECKHX YTBEPIKICHHIA
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAWBATh ApryMEHTAILIMIO, NMPUBOAUTH MPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BHIBOJIBI,

BbIOMpaTh CHOCO0O perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BhIOMpaTh HanOoJee MOAXOAAUINA C YIETOM CaMOCTOSATENBHO BBIIEIEHHBIX
KPUTEPHUEB).
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ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

UCTIONIb30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUN HHCTPYMEHT IIO3HAHUS,
(hopMyIHUpPOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUHNE, MPoOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO IMO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEIbHO CIUTAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTAHOBJICHWIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHHUSA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMH, MPOIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pPE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O00OIIICHUH;

NPOTHO3UPOBATh BO3MOXKHOE pasBUTHE TIpoIlecca, a TakKe BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c undopmanmeii:

BBISBJIATH 1e(pULNTH HH(POpPMALIMK, JaHHBIX, HEOOXOIUMBIX AJI1 OTBETa Ha BOIPOC
U JJIA peuIeHus 3a/1a4u;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEeMATU3UPOBATh M WHTEPIPETHUPOBATH MHYOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
IpeJICTaBICHHUS;

CTPYKTYpUpOBaTh HH(POPMALMIO, NPEICTaBIsATH €€ B pa3iIMuHbIX (opmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLICHHMBATh HAA&KHOCTh MH(POPMAILMU O CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YyUeOHbIEe IeiiCTBUA:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHUS B COOTBETCTBUU C YCJIOBUAMHU
U LENSAMH OOILEHUSs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, /J1aBaTh MOSICHEHUS 110 XOAY pEIleHUs 3a/aui, KOMMEHTHPOBATh
MOJTyYEHHBIN Pe3yIbTaT;

B XOJle¢ OOCYXIEeHMs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYX AaeMOH TeMbl,
npoOJeMbl, pelmaeMoi 3a1a4u, BbICKa3bIBaTh WJCH, HAIlEJICHHbIE HA MOMCK pEIIeHUs,
COIOCTABJATh CBOU CYXKICHHS C CYXACHUSAMHU JpPYyrUX YYacTHUKOB JHasora,
oOHapyXUBaTh Pa3IM4YMe U CXOACTBO MO3UIINNA, B KOPPEKTHOU (hopme HopMynupoBaTh
pa3HoIIacusi, CBOM BO3PAXKEHUS;

NpPEACTaBIATh PE3yJbTAaThl pPEIIeHUs 3aladyd, HKCIEPUMEHTa, HCCIIEeI0BaHNU,
IpOEKTa, CaMOCTOATENbHO BBHIOMPATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
Ipe3eHTaIl1 U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHble YHMBEpPCAJIbHbIE Y4eOHbIEe NeliCTBUS
Camoopranusanus:

COCTABJISITH IIJIaH, AJITOPUTM PEIISHUS 3a]1a4u, BRLIOUPATH CIIOCOO PeIIeHUsI ¢ y4ETOM
UMEIOIUXCS PECYypCOB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApPUAHTHI PEIICHUHN ¢ yU€TOM HOBOW MH(MOPMAIIUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU IMO3HABATEIBHOW pPEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX PE3YyJbTaTOB, BIAJETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJII IIpoLecca M pe3ysibTaTa pPElIEHUs MaTeMaTU4eCKOU
3aJa4y;

OpEeIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHUBATh COOTBETCTBHE pE3yjbTaTa LEIU U YCIOBUAM, OOBSICHATH IPUYUHBI
JOCTUKEHHUS WM HEJOCTUKEHUSI PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1€eATEJILHOCTD:

MOHMMATD U UCIIOJIb30BATh IPEUMYIIECTBA KOMAH/IHOM U HHIAWBUIyalIbHOM pabOThI
Opy  pelieHUH Yy4deOHbIX 3a1ady, NPUHUMATh 1eJlb COBMECTHOW JIESITEIbHOCTH,
IUTAHUPOBATh OPTaHHU3alMI0 COBMECTHOM paboThl, pacmpeneisiTh BHIbI padoT,
JIOTOBapUBAThCA, OOCYXKIaTh MPOLIECC M pe3ynbTaT paloThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXaeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U MHBIE), BHITOIHATH CBOIO YAaCTh pa0OTHI M KOOPIUHUPOBATH CBOU
JEHCTBUS C APYTUMHU YJI€HAMH KOMaH]Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 0OIIUit
IPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

IIpeameTrHble pe3yabTaTbl OCBOCHHUS (delnepanbHO paboueld  IPOrpaMmbl

N0 MAareMaTuKE IMPCACTABJICHBI IO roaam o6yquH$1 B paMKax OTIACJIbHBIX y‘-Ie6HBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3aciiax HaCTOHHICﬁ IMporpaMmal.
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJBHASA 3AIITMCKA

VYyeOublii Kypc «Anredpa U Havajsa MaTEMATUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HamOoJee 3HAUYMMBbIX B IMPOrpaMMe CpeIHero oOmero o0pa3oBaHUSA, MOCKOJBKY,
C OJIHOM CTOpPOHBI, OH OO€cHeunBaeT MHCTPYMEHTAIbHYIO 0a3y s U3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPyrod CTOpPOHBI, (OPMHUPYET JIOTMYECKOE U
abCTpakTHOE MBIIUIEHHE OOYYaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM JUIsi OCBOEHUS
uH(OpMATUKU, OOIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JAPYrHUX JUCIUIUIMH.
B pamkax nanHoro y4yeOHOro Kypca oOydaroliMecs OBJIAJCBAIOT YHHBEPCaJIbHBIM
SA3BIKOM  COBPEMEHHOM  HayKu, KOTOpas  (OpMyiaupyeT CBOM  JOCTHXKEHUS
B MaTeMaTuyeckom opme.

VY4eOHbIil Kypc anreOpbl ¥ HaYaa MaTeMAaTUYECKOTO aHaIN3a 3aKJIaJbIBA€T OCHOBY
JUIsL  YCIICIIHOTO OBJAaJCHUS 3aKkoHaMu (U3UKHA, XUMUHU, OMOJIOTUM, TTOHMMAaHUSA
OCHOBHBIX TEHICHIMM pa3BUTHS 3KOHOMUKHA M OOIIECTBEHHOM >KM3HH, MO3BOJSET
OpUEHTHPOBATHCS B COBPEMEHHBIX IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO HCIOJIb30BaTh WX I JajibHeiliero o0pa3oBaHuMs W B IOBCEIHEBHOU
xu3Hu. B To ke  BpeMs  oBinajgeHHMe  aOCTPAKTHBIMH W JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl U MaTeMaTHYECKOro aHalli3a pa3BUBAECT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBaTh YTBEPKICHUS
C TOMOUIBI0 HHAYKIMH M pPAacCyXIaTh IEAYKTUBHO, HCIOJb30BaTh 0000IIEHUE U
KOHKpETH3alMio, abCTparupoBaHWe W aHAJIOTHIO, (QOPMUPYET  KpEeaTUBHOE
Y KPUTUYECKOE MBIIIJIEHUE.

B xone uzyuyenus: yueOGHOTo Kypca «Anredpa U Hauajia MaTeMaTHYECKOTO aHAIIA3a)
oOy4aroniyecs moJiy4atoT HOBBIH OIBIT PEIICHUS MPUKIIATHBIX 33]]a4, CAMOCTOATEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIENEH peaJbHbIX CHUTYyallMil, HWHTEpIpEeTalun
MOJIYYEHHBIX PELIEHUMN, 3HAKOMSITCS C IPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B [IPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMHUCI MATEMAaTUUECKUMU OTKPBITHUSMU U UX
aBTOPAMH.

VY4eOHbIit Kypc 00J1aJaeT 3HAUUTEIBbHBIM BOCITUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIT
peanm3yeTcsi Kak uepe3 Y4eOHbI Mmarepuan, crnocoOCTByomui (HOPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS, TAK U Yepe3 crietnuky yueOHo! AesTeNbHOCTH, TpeOyroei
IPOJOJDKATEIHON KOHUEHTPALMK BHUMAHHUS, CAMOCTOSITENBHOCTH, AKKypPaTHOCTH M
OTBETCTBEHHOCTH 3a NOJIyYEHHBIA PE3YNIbTAT.

B ocHoBe meromuku oOydeHus anrebpe M HavajdaM MaTeMaTHYECKOTO aHajn3a
JIKUT IEATEbHOCTHBIA MPUHIIUIT 00yUYEHUSI.

B crpykTrype yuebHOro kypca «Anrebpa M Hauaja MaTEeMaTHUYECKOrO aHaIH3ay
BBIJICJIEHBI CIIEIYIOLIUE COAECPKATEIbHO-METOANUECKUE TUHUN: «HHCIa U BBIYUCIIEHUS Y,
«DyHKIMK U Tpapukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauama maTemaTHdyeckoro
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aHamusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHE
JVHUM U3Y4YaroTCsl Ha MPOTSKEHUU JIBYX JIET OOy4YeHHUS Ha YPOBHE CPEIHEro OO0IIero
o0pa3oBaHMs, €ECTECTBEHHO JOIOJHSISL APYT JIpyra U MOCTENEHHO HACBIIAsCh HOBBIMU
TeMaMu U pasznenamu. JlaHHBIN ydyeOHBI KypcC SIBISETCS MHTETPaTHUBHBIM, IOCKOJBKY
0o0BeIMHSIET B ceOe CONEP)KAHUE HECKOJIBKMX MAaTEMaTHUECKUX JUCLUUIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUIN aHaJIN3, TEOPUS MHOXKECTB, MaTeMaTU4YeCKast
noruka u apyrue. [lo mepe Toro kak oOyuaromuecs: OBJIaIeBalOT BCE Oosee MIUPOKUM
MaTeMaTHYECKUM  almapaToM, Yy HUX  IIOCIEJOBAaTE€NbHO  (QopMuUpyeTcs U
COBEpLIECHCTBYETCSI YMEHUE CTPOUTb MATEMATHUYECKYI0 MOJEIb PEAIbHOM CUTyaluH,
OPUMEHATh 3HAHUS, IOJYYEHHbIE IPU H3YYEHUM Y4eOHOro Kypca, Uil pElIeHHUs
CaMOCTOATEJIbHO  C(HOPMYJUPOBAHHOM  MaTeMaTHMYeCKOW  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxarenpHo-MeTOqMYECKass JIMHAA «UYuWcina ¥ BBIYMCICHHSD 3aBEpLIAcT
(dbopMUpOBaHHE HABBIKOB HCIOIB30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOro oOuiero oOpaszoBanusa. Ha ypoBHe cpenHero oOiuero
o0Opa3oBaHMsl 0c000€ BHUMAaHUE yJeisieTcs (OPMUPOBAHUIO HABBIKOB PallMOHAJIBbHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIb30BaHUE PA3IUYHBIX (DOPM 3amMcu 4ucia,
YMEHHME JeNlaTh MPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATh
YHUCIIOBBIE BBIPAKEHUS, paboOTaTh C MaTEeMAaTHUYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
00y4aromuMcsi MHOYKECTBA HAaTyPaJIbHBIX, LIE€JIbIX, PALlMOHAJIBHBIX U JIE€HCTBUTEIbHBIX
qKCeJl AOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCE. B KaXI0M M3 3TMX MHOKECTB
paccMaTpuBaIOTCA CBOMCTBEHHbIE €My CHEIU(pUUECKHE 3aaydl U ONepaluu: AeJICHUE
HAleJIo, ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE II€JIBIX YHCEN, 0COObIE CBOWMCTBA
palMoHaNbHBIX W HMPPALMOHANBHBIX YHCEN, apu(MEeTHYeCKHue OIepaluu, a TaKKe
U3BJICYCHUE KOpPHA HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHMCEl.
brmaromaps 1mocnenoBaTeIbHOMY pACIIMPEHUI0 Kpyra HCIHOJIB3YEMBIX YHCEN W
3HAKOMCTBY C BO3MOJKHOCTSIMM HMX IPUMEHEHUS IS PELICHUs pPa3JInYHbIX 3a7ad
(dopMupyeTcsi NpPEACTaBICHUE O €IMHCTBE MaTeMaTHMKd KaKk HaykKu U €€ poiu
B IIOCTPOEHUHM MOJIEJIeHl peaJbHOr0 MHpa, LIUPOKO HCHONb3YIOTCS 0000lIeHne u
KOHKpETHU3ausl.

JInnus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YETCS HAa MPOTSHKEHUN BCEro 00yUYeHUs
Ha YpOBHE Cpe/iHero oOuiero oopazoBaHusl, MOCKOJIBKY B KaxkJoM paszzeine [Iporpammbl
IPEIyCMOTPEHO pElIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbrate oOyuaromuecs
OBJIAJICBAIOT Pa3JU4YHBIMM METOJAMU PEUICHUS PalUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABEHCTB U
CUCTEM, a TaKXe 3ajad, coaepKamux IapaMerpsl. [lomydeHHble yMEHHs IIUPOKO
UCIIONIB3YIOTCS TIPU MCCIIEOBAaHUU (YHKIIUN C MMOMOUIBIO MPOU3BOAHOM, MPU PEIICHUN
NPUKJIAIHBIX 337a4 U 3a7a4 Ha HaXOXKJIECHUE HAMOOJbLIMX M HAaUMEHbBIINUX 3HAUYECHUMN
¢yHkiuu. JlaHHasg coaeprkaTesbHas JIMHUS BKJIOYAeT B ce0s Takke (OpMUPOBAHUE
YMEHHMM BBINONHATH pacuy€Tel 1O QopmyiaMm, MnpeoOpa3oBaHUS palMOHATIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKECHHUM, a TAKXKE BBIPAXKCHUH,
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COJlep)KalIMX CcTerneHn u Jorapumbl. brnarogaps wusydeHuio anreOpanueckoro
MaTepuanga MPOUCXOAUT JalbHEWIIEe PA3BUTHE AJITOPUTMHUECKOIO U aOCTPAKTHOIO
MBILLUIEHUS 00yYaromuxcsi, GOpMUPYIOTCS HABBIKH JETYKTUBHBIX PACCYKJIEHUH, paObOThI
C CUMBOJIbHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEI B BHJIE
paBeHCTB U HepaBeHCTB. AureOpa mnpemiaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISITHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KaK A3bIKa HAyKH.

CopepxarenpHo-MeTOnMYecKass JuHUA  «DyHKIMM U TpaduKku»  TECHO
NeperyieTaeTCs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCJIEOBAaTEIbHOCTh  M3y4EHHs  Marepuana. V3ydeHue  CTEneHHOM,
MOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMMA, UX CBOWCTB U
rpauKoB, HCHOJIb30BaHUE (YHKUMN [ pelieHus 3aJad U3 JApYyrux ydeOHbIX
NPEAMETOB U PEAIBHON JKU3HU TECHO CBSI3aHO KAK C MATEMATHYECKUM AHAJIM30M, TaK U
C pelleHHuEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OoiblllOe BHUMAaHUE YAETSETCS
(OpMUPOBAHNIO YMEHHUS BBIpaXaTb (OpMyJaMU 3aBUCUMOCTH MEXAY pa3IM4HbIMU
BEJIMYMHAMH, WCCIIEOBaTh MOJyuYeHHbIe (YHKIUH, CTPOUTHh UX rpaduku. Martepuan
ATOU COAEPIKATEIBbHON JINHUY HALIEJICH HA Pa3BUTHE YMEHHUU U HaBBIKOB, MO3BOJIAIOIINX
BBIp@XaTh 3aBUCUMOCTU MEXIY BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTHYECKOH,
rpaduueckoii u cioBecHoi. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMHUUECKOTO
MBILUIEHHSI, CIIOCOOHOCTH K OOOOLIEHUI0O M  KOHKPETU3allUH, HCHOJIb30BAHUIO
aHAJIOTHUM.

ConepxarenpHass JuHuA «Havyana wmaTeMaTWyeckoro aHaimusa» I0O3BOJIAET
CYIIECTBEHHO pACIIMPUTh KPYyr KaKk MaTeMAaTHYECKUX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYNHBIX O0YYAIOLIMMCS, TaK KaK y HUX MOSIBISETCS BO3MOKHOCTb CTPOUTH TpaduKu
CJIOKHBIX (PYHKIMH, ONPEENsITh UX HauOOIbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIIATD
wiomanu Guryp u o0bEMBI Tell, HAXOUTh CKOPOCTU M YCKOpEHHUs mporeccoB. JlanHas
coziepKaTeNbHas JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUS MATEMaTUYECKUX
MOJENIEd peanbHBbIX CHUTyallHi, T[03BOJSIET HAxXOJWTh HAWIy4Ilee pPEIICHHE
B IPUKJIAJAHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO
C OCHOBaMHM MAaT€MaTHYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOopManIbHO-JIOrMYECKOTO M KPEATHBHOTO MBILIUICHUS, (HOPMUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MAaTEMaTUKW B HAayKe, TEXHUKE MU MCKYCCTBE.
OOyuaromuyecs y3HarOT O BBIJAIOLIUXCSA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHKHU KaKk HayKu, U 00 UX aBTOpax.

CopepxarenpHo-MeTOANYECKAs TMHUA «MHOMXKECTBA M JIOTUKA» BKIIIOYAET B ce0s
AIIEMEHTBI TEOPUHA MHOXKECTB U MATEMATUYECKOM JIOTHUKU. TeopeTUKO-MHOKECTBEHHbBIE
IIPEICTABICHNUS] TPOHU3BIBAIOT BECh KypPC IIKOJBHOM MAaTEMaTUKH M IPEJIararor
HauOosiee yHMBEpPCAJIbHBIA $3bIK, OOBEAMHSAIOIIMN BCE pa3lieibl MaTEMaTHUKUd U €€
NPWIOKEHH, OHU CBA3BIBAIOT PA3HbIE MATEMATHUECKHE TUCHUIUIMHBI U UX TPUIIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO 4aTh BO3MOXHOCTh OOy4YaroIIEMyCsl MOHHMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKHU U MCHOJb30BaTh €r0
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JUTSI BRIPQXKEHUSI CBOMX MBICIEH. JI[pyruM BakKHBIM MPU3HAKOM MATEeMaTHKUA KaK HAyKH
clenyeT MpPU3HATh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUWA U  ClIEJOBAaHUE
onpene’aEHHbIM MpaBUiiaM MOCTPOEHUSI J0KA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEeMaTHYeCKOM JIOTUKA  CIOCOOCTBYET PAa3BUTUIO  JIOTUYECKOTO  MBIILICHUS
oOyyJaroumxcsi, MOo3BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS HAa OCHOBE JIOTMUECKHX
npaBui, POPMUPYET HABBIKKM KPUTUIECKOTO MBIIIJICHUSI.

B yue6HOM Kypce «Aurebpa v Havyajla MAaTEMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBbI MAaT€MAaTUYECKOTO MOJIEIUPOBAHMS, KOTOpPbIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHHIO HABBIKOB MOCTPOCHUS MOJENIeN peajbHbIX CUTYallUid, HCCIEIOBAHUS
3THUX MOJeNed ¢ TIOMONIbIO ammapara anreOppl M MaTEeMaTHYeCKOro aHalu3a,
WHTEPIPETANA TIOJYICHHBIX PE3yIbTaTOB. TaKue 3aJaHusl BIUICTCHBI B KaXIbIA
U3 Ppa3leNioB NPOrpaMMbl, MOCKOJbKY BECh MaTepuall Y4eOHOro Kypca UIUPOKO
UCIIONB3YEeTCSl JUIsl pellleHusT NpUKIAagHbIX 3axad. [lpum  pemeHnn peanbHBIX
MPaKTUYECKUX 3a7a4 00ydarouIuecs: pa3BUBaIOT HAOII0JATENbHOCTh, YMEHHE HAXO/IUTh
3aKOHOMEpPHOCTH, aOCTparupoBaThCsi, HCIONB30BaTh AHAIOTHIO, 0000maTh U
KOHKPETH3UPOBaTh Mpobiemy. JlearenpbHocTh 1Mo (HOPMUPOBAHUIO HABBIKOB PELICHUS
NPUKIAJAHBIX 33/lad OpPraHu3yeTcs B MPOIECCe HU3Yy4YeHHUs BCeX TeM yueOHOTo Kypca
«Anre0pa 1 Hauajga MaTEMaTHUYECKOTO aHATTU3ay.

Ha u3ydenue yuebHOro Kypca «AnreOpa ¥ Hayajda MAaTeMaTHYECKOTO aHAIU3a»
orBoautcs 272 vaca: B 10 kimacce — 136 yacoB (4 uaca B Henento), B 11 kiacce —
136 4acoB (4 Jaca B HEJIEIIO).

COJEPXXAHME OBYUYEHUA
10 KJIACC

YucJia v BbIYHCTEHUA

Pammonanpabie uyncna. OOBIKHOBEHHBIE W JECATUYHBIE JpOOU, TMPOIICHTHI,
OeckoHeuHbIe Tepuoanueckue apoou. [Ipumenenne npodeit 1 MPOLEHTOB JIJIST PEIICHHUS
MPUKJIAHBIX 3a/1a4 U3 PA3JIMYHBIX OTpaCe 3HAHUW U peaIbHOMN KU3HU.

JlelicTBUTENbHBIE  Yucla. PalMoHalbHBIE W UPpalUOHAIBHBIE  YHUCIIA.
ApudmMernueckue onepanuu ¢ ASHCTBUTEIHHBIME YHCIaMA. MOyJb TEHCTBUTEIILHOTO
yucia u ero cBoicTra. [IpubmmkEHABIC BEIYUCIICHUS, TIPABUIIA OKPYTIICHUS, MPUKUIKA U
OIICHKA pe3yJIbTaTa BIYMCIICHUMN.

Crenedb ¢ neabIM nokasareiieM. bunom Herorona. Mcnonb3oBaHue moaxoasiei
dbopMBl 3amHCH NEUCTBUTENBHBIX YHCEN IS PEHIeHUsS MPAKTHUYECKUX 3adad |
MPEICTABICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM  I[OKa3aTrelieM MW €€ CBOWCTBA, CTEIEHb
C ICUCTBUTEIbHBIM MOKA3aTEIIEM.

Jlorapum umcnma. CpoiictBa norapudma. JlecsTuuHble U HaTypalibHbIC
JoTapu(MsbI.
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CHuHyC, KOCHMHYC, TAaHI'€HC, KOTAaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCUHYC,
aApPKKOCHUHYC M apKTaHI'€HC YUCJIOBOIO apryMEHTA.

VYpaBHEHUs 1 HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE TIPe0Opa3oBaHus. Y paBHEHHE, KOPEHb YPaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHMS W  ypaBHEHuUs-clencTBUs. HepaBeHCTBO, peleHue
HEPABEHCTBA.

OCHOBHbIE METOJbl PEUIEHMsI LEJIbIX U JPOOHO-PALMOHAIBHBIX YPAaBHEHUU U
HEpaBeHCTB. MHOTOWIEHBI OT OJHOM NIEPEMEHHOM. /[ejeHrne MHOro4sieHa Ha MHOTOWIECH
¢ ocrtatkoMm. Teopema be3y. Muorounensl ¢ mensiMu kodpduumuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH, COAEPIKAILUX CTENIEHU U KOPHHU.

HppauroHaneHbie ypaBHEHHs. OCHOBHBIE METOIBl PELICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

[TokazaTenbHble ypaBHEHHS. (OCHOBHBIE METOJbl PEUIEHUS [OKa3aTeJIbHbIX
YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKEHUN, COAEPHKAIINUX JIOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEUICHHS JTOTaprU(PMUUYECKUX
YPaBHECHUU.

OcHoBHbIE TPUTOHOMETPHUECKHE bopMyIIBI. [TpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHU. PellleHne TPUrOHOMETPUYECKUX YPABHEHUIA.

Pemenne cucreM mMHENHBIX ypaBHEHU. MaTpuiia CUCTEMBI JIMHEWHBIX YPAaBHCHUMN.
Onpenenurens MaTpunbl 2X2, €ro TeOMETPUYECKUN CMBICI U CBOMCTBA, BBIYUCICHUE
€ro 3HayeHUs, NPUMEHEHUE OIPEACNIUTENs I PELICHUS CHCTEMbl JIMHEHHBIX
ypaBHEeHUH. Pemenne NpukiIagHelxX 3a1a49 ¢ IOMOLIbIO CUCTEMBI JIMHEHHBIX YPaBHECHUN.
HccenenoBanne NOCTPOSHHON MOJENIH C IIOMOIIBIO MAaTPUILL U OIIPEACITUTENEH.

IlocTpoeHne MaTeMaTU4EeCKUX MOJENEH pealbHOM CUTyallMH C IIOMOIIBIO
YPaBHEHUM W HEpPaBeHCTB. [IpuMeHeHHMe ypaBHEHMM W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3In4HbIX 00JacTell HAyKu U peanbHON )KU3HH.

DyHKUMH U TPpaPUKH

Oyukuusi, cmnocoObl 3amaHus (yHKIuU. B3aumHO o00paTHble (QYHKIHU.
Komnozunus ¢ynkumii. ['paduk pyHkumu. DnemeHTapHble npeodpa3oBaHus rpaduKkoB
(byHKITHIA.

OO6nactb omnpefeneHuss U MHOXKECTBO 3HaueHUW QyHkuuu. Hynmu QyHKuuu.
[TpomexxyTkn 3HakomocTosHCTBA. UETHBIe M Heu€TtHble (yHkimu. Ilepuomnueckue
bynkuuu. [IpomexxyTku MOHOTOHHOCTU QYHKIIMU. MaKCUMyMbl U MUHUMYMbI ()yHKIIUH.
Haubonbiiee n HanMeHblIee 3Ha4eHUs (PYHKIIUK HA IPOMEXKYTKE.

Jluneitnasi, KBaapaTU4Hass ¢ JPOOHO-IIMHEWHAss (QYHKIUU. IeMEeHTapHOe
UCCJIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB.

Crenennast ¢yHKUMS C HATypajbHBIM W LEJbIM NokazareneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU KaK (PYHKIIMH OOpaTHOW CTENneHU
C HaTypaJIbHBIM MOKa3aTeeM.
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[lokazarenpHast U Jsorapugmuueckas (yHKIUU, HUX CBOWCTBAa U TrpaduKu.
Hcnonp3oBanue rpagukoB PyHKIMNA AJIs pEIIEHUS] YpaBHEHUI.

TpuronomeTrpudeckasi OKpyHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX (PYHKIIMMA
YHCJIOBOTO apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHMOCTH B pEalbHBIX Mpolleccax U siBIeHUAX. I paduku
pEaIbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCKOro aHAIHU32

ITocnenoBarenpHOCTH, crmocoObl  3ajaHus  HocieAoBarenbHoOcTed.  Meron
MAaTeMaTHYECKOW HMHAYKIMUA. MOHOTOHHBIE M OTPAHMYEHHBIEC I10CIEIO0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MAaT€MAaTHYECKOrO aHaliu3a Kak aHajau3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U reoMmeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma O€CKOHEYHO YOBIBAIOLIEH T€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M SKCHOHEHUHUAIBHBIA pocT. Uucno e. Popmyina CIOKHBIX
IIPOLEHTOB. Vcronb30BaHNEe MPOTrPECCUN I PELICHUS PEAJIBHBIX 3a4a4 MPUKIIAIHOTO
Xapaxrepa.

HenpepriBHble (hyHKIMU U UX cBoWcTBa. Touku pa3peiBa. ACUMITOTHI I'padUKOB
¢dbyukiui. CpoiicTBa (DYHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeToa HWHTEpBaJIOB
JUIS peleHus: HepaBeHCTB. [IpruMeHeHre cBOMCTB HeMPEPBhIBHBIX (PYHKIMN AJI PeIICHUs
3a/1a4.

IlepBass u BTOpass mpou3BoAHble (QyHKUMH. OnpenesneHue, reoOMETpUUYECKUd U
duznyecKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTelbHON K rpaduKy PyHKIHH.

[IpousBoaHble sneMeHTapHbIX (QyHKIMHA. [Ipou3BojgHas CyMMbl, NpPOU3BENCHUS,
YACTHOTO Y KOMITO3ULIMU (QYHKIHIA.

MHo:xecTBa U JIOTHKA
MHOK€eCTBO, onepanyu HajJ, MHOKECTBAMU M UX CBOMCTBA. J(marpammbl Duepa—
Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO aIlapara JJjis ONUCAHUS PEaJIbHbIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]]a4 U3 IPYTUX yU4EeOHBIX IPEIMETOB.
Onpenenenue, TeOpeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BbIYUCICHUS

Hatypanbhblie u 1enbie uyncina. [I[pumenenne nprusHaKkoB A€TUMOCTH LETbIX YMCET,
HauOobIui 06muit nenurensd (nanee — HOJl) u HaumensbIiee oOmiee kpaTHOE (anee —
HOK), ocratkoB mo moaymto, anroputMa EBkimaa g peiieHds 3aJad B ILEJbIX
JuCax.

KommnekcHble uncna. AnreOpanyeckass U TpUTOHOMETpUYecKas (OpMbl 3arucu
KOMITJIEKCHOTO 4YHuCia. Apu]MeTHYecKue omepanud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAMHATHOU miockocTu. @opmyna Myaspa.
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KopHu n-oil cTeneHu u3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrne KOMIUIEKCHBIX YHUCE
TSl perieHus: PU3NUEeCKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHMS U HEPAaBEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHHMHM M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUHN c IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS TIOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHWS CUCTEM U COBOKYIHOCTEH pPalUOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEJIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TaPaAMETPAMH.

IIpruMmenenne ypaBHEHUM, CHCTEM M HEPABEHCTB K PELICHHUIO MAaTeMaTHYECKHUX
3aa4 W 3aJa4 U3 pazIuYHbIX OOJacTell HayKW U peajbHOW KU3HM, MHTEPHpETalus
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKIUN 4 rpaguKu

I'padpuk xommozuumu QyHkiuil. ['eomerpuueckue o00pa3bl ypaBHEHHH H
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue pyHKINN, UX CBOWCTBA U IPAPUKH.

I'padnyeckue MeTonbl pelIeHUsl ypaBHEHUI U HepaBeHCTB. ['paduuecknue MeTobl
peleHus 3aa4 ¢ mapaMeTpamu.

Hcnonp3oBanue rpaukoB (QyHKUMHA JUIsL  HUCCIENOBAaHUS  IPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT IPU PELICHUH 3a1ad U3 JAPYTruxX Yy4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauana maTeMaTH4eCcKOro aHaIu3a

[IpumeneHne NPOM3BOAHONM K HCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTh U
sKcTpemyMbl. Haxoxxaenne HauOOJbIIEro M HAMMEHBILIEro 3HAUYEHUN HENpepbhIBHOMN
(GyHKUIHUU Ha OTpE3KeE.

IIprMenenue Mpon3BOIHOM I HAXO0KICHHS] HAWILYYIIETO PEIICHHS B IPUKJIaJHBIX
3aayax, Juisi OpeieJICHUsl CKOPOCTH M YCKOPEHUs Ipoliecca, 3aaHHOro (hopMyioi uiu
rpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO  mepBooOpasHbiXx. IlepBooOpazHble
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHus IepBOOOPa3HbIX.

HNnrerpan. ['eomerpudeckuid CMbICI HHTErpaia. BeluucieHue omnpeaesi€HHOro
uHTerpaia no gpopmyne Herotona—JIeibuua.

[Ipumenenue uHTErpasia AJig HaXOXKACHUA TIOHIaAeH TUIOCKUX QUryp U 00BEMOB
r€OMETPUYECKUX TEN.

[Ipumepbl  pemenunit  auddepeHIManbHBIX  ypaBHeHUH. MaremaTudeckoe
MO/IEJIMPOBAHUE PEATIbHBIX MPOLECCOB C MOMOIIbIO TUPdEepeHIIUATbHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenus B 10 kiacce oOy4aroniuiicss HoJIy4duT CAEAYIOIINE MPEAMETHBIC
pe3ynbTaThl M0 OTAEIbHBIM TeMaM (enepanbHoi padoueit mporpaMMbl yueOHOTO Kypca
«Anre0pa 1 Hayaaa MaTeMaTHYECKOTO aHATIN3a»:

Yucia 1 BLIYUCICHUSA:

CBOOOZIHO ONEpUpOBaTh MOHATHSAMHU: pALUOHAJIBHOE YMCIO0, OECKOHEUHas
nepuoAnYecKas qpoob, MPOLIEHTHI, UPPALMOHATEHOE YHCIIO, MHOYKECTBA PAIllMOHATBHBIX
U I1CHCTBUTENBHBIX YHCEI, MOYJIb I€UCTBUTEIBHOIO YUCIIA;

IPUMEHATh IPOOM M MPOLEHTHI JJIsl PEIIEHUs MPUKIAJHBIX 3a/1a4 U3 Pa3In4HbIX
OTpACJIEV 3HAHUU U PEAIbHOU KU3HH,

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, NpPaBUJIA OKPYIVIEHUS, NPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUMN;

CcBOOO/IHO OTMIEPUPOBATH MOHATUEM: CTENEHB C LEIBIM MMOKA3aTeJIeM, UCIIOIb30BaTh
HOIXOSAIIYIO (POPMY 3aMKCH IEHCTBUTEIBHBIX YHCEI ISl PEIICHUs MPAKTUYECKUX 3a71a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO OIEpUpOBaTh MOHATHEM: apUPMETHUUECKUH KOPEHb HaTypaJbHOU
CTEIICHU;

CBOOOZHO OIEPUPOBATh IOHSATUEM: CTENEHb C PAlMOHAIBHBIM I[OKA3aTeJIeM;

CcBOOOJIHO OIIEPUPOBATh OHATUSAMMU: JIOrapru(M YNCa, TECATUUHBIE U HATYpaJIbHbIE
aorapudmer;

CBOOOZIHO ONEpUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'€HC
YHUCJIOBOI'O apIyMEHTa;

OIEpUpOBATh IOHATUAMM: APKCUHYC, APKKOCMHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs ¥ HEPaBeHCTBA:

CBOOOJHO OIEpPUpPOBaTh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIICCTBUS, PABHOCWIbHBIC HEPABEHCTBA;

MPUMEHATH Pa3IUYHbIE METO/IbI PELICHHS PAI[MOHATIBHBIX U IPOOHO-paAIlOHATBHBIX
YPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PELICHNsI HEPABEHCTB;

CBOOOZIHO OIEpPUpPOBaTh IOHATUSAMHU: MHOIOWIEH OT OJHOM IEepEeMEHHOM,
MHOTOYJIEH C LENbIMU Kod((HIIMeHTaMu, KOPHH MHOTOYJIEHA, MPUMEHSTH JAeJCHUE
MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, Teopemy be3dy u teopemy Buera s penieHus
3az1ad;

CBOOOZIHO OIEpUPOBaTh MOHATHSMHU: CHCTEMa JIMHEHHBIX YpPaBHEHMM, MaTpula,
ONPEEIUTENIb MAaTPULBI 2 X 2 U €ro reOMETPUUYECKHUI CMBICI, UCIIOIb30BaTh CBOMCTBA
ompenenuTess 2 X 2 g BbIYHACICHUS €0 3HA4YCHUS, IPUMEHATH OIPEHCIUTEIN
JUISl PELIEHUsT CUCTEMBl JIMHEWHBIX YPaBHEHWUH, MOJEIMPOBATH PEAJbHBIE CHUTYaLlUH
C NOMOUIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, MCCIEAOBAaTh ITOCTPOCHHBIE MOJACIIH
C IIOMOUIBIO MATPUIL] U OIIPEAEIUTENECH, HHTEPIIPETUPOBATH MTOJYYCHHBIN PE3YNIbTAT;

UCIOJIb30BaTh CBOKWCTBA IEUCTBUI C KOPHSMU JJ1s1 peoOpa30BaHUs BbIPAXKEHUN;
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BBITIOJIHSTh TIPEOOPA30BaHUSI YHCIIOBBIX BBIPAKCHUN, COJEPIKAIIUX CTEMECHU
C pallMOHAJIbHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa Jorapu(dmMoB sl mpeoOpa3oBaHUs JIOTapupMUUECKUX
BBIPAKCHUMU,

CBOOOJHO OMEpUPOBATh TMOHATUSIMH: HPpPALMOHAIBHBIE, IIOKa3aTelbHbIE U
jgorapuMUYECKUe YpaBHEHMS, HAXOJIUTh HUX PEUICHUS C TOMOUIBI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEM;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (opmynbl st mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHHUIM;

CBOOOJIHO ONEpUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, IPUMEHSTD
HeoOxoaumbie (GOPMYIBl IS PEIICHHWS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHECHUM;

MOJICIIUPOBATH PEaIbHBIC CUTYAIMHM Ha SI3bIKE aJreOpbl, COCTABIATh BHIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3a/JauM, MCCIEHOBATHh MOCTPOCHHBIE MOJAEIH
C CTIOJIb30BAaHUEM ammapara anreOpsl.

DyHKUMM U TPAPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: (PYHKLIHMS, CIOCOOBI 3amaHusi (yHKIUH,
B3aMMHO OOpaTHbIE (PYHKIIMH, KOMIIO3UIUS (QYHKIUH, rpaduK (YHKIUHU, BBHIIOTHATDH
aJieMeHTapHbIe TpeoOpazoBaHus rpaduKoB QyHKIINIA;

CBOOOJIHO ONIEpUPOBATH MOHATUAMU: 00JIACTh ONPEAEICHU 1 MHOXKECTBO 3HAUECHUI
byHKIMHM, HyId QYHKUINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMEpPUPOBaTH MOHATHAMH: UETHbIE M  HEUETHBIE  (DYHKIHH,

nepuoandeckre QyHKINHU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbI U
MHHHUMYMBbI (DyHKIIMY, HAauOOJIbIIIee U HAaMEHblIIee 3HaueHue (QYHKIIMU Ha IPOMEXKYTKE;

CBOOOHO ONEPUPOBATH MOHIATUSIMH: CTENICHHAsI (DYHKIUS C HATYPAJIbHBIM U IIEJTBIM
nokasaTtesnemM, rpaQuk CTeNeHHOW (YHKIMHM C HATypaJbHbIM U LEJIbIM IOKa3aTeleM,
rpauk KOpHS n-od cTemeHW Kak (YHKIUM OOpaTHOW CTENEeHH C HaTypalbHBIM
noKazaresem;

OTIepUPOBATH MOHATUAMU: JTUHEHHAS, KBaJpaTUIHAas U JPOOHO-THHENHHAs PYHKIINH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOEHHE UX T'PapHUKOB;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: TOKa3aTelbHAas W JIorapu(pmuueckas
(GyHKLUY, MX CBOWCTBA U TPaUKH, UCIIOIB30BATh UX TPAPUKH IJIs pEIICHUS YpaBHEHUIH;

CBOOOJHO  OMEpPUPOBATh IMOHATUAMU: TPUTOHOMETPHYECKAs  OKPY>KHOCTb,
oTpeielIeHne TPUTOHOMETPHUECKUX (PYHKIIUN YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (PyHKUIUN A1 UCCIETOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN
OpU PeUIeHUU 3334 U3 APYTUX Y4eOHBIX MPEIMETOB M pealbHOW >KU3HU, BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXKIy BETMUNHAMU;

Hauyana MaTeMaTH4ecKOro aHAJIM3A:

CBOOOZIHO ONEpUPOBaTh MOHATHAMHU: apudmeTnyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi T€OMETpUYECKash MPOrpeccus, JTUHEHHBIA u
HKCIOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX IPOLEHTOB, HMETh IPECTaBIECHUE
0 KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCHMU JJIA pPEIICHUs pealbHbIX 3aJad  MPUKIATHOTO
Xapakrepa;

CBOOOJHO OIEpPUPOBaTh TMOHATUSMHU: TOCIEIOBATENBHOCTh, CIOCOOBI 3aJaHUs
MOCIIe0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIEA0BATEIBHOCTH, TOHUMATD
OCHOBBI 3apOXK/ICHUSI MATEMaTUYECKOTO aHaIN3a KaK aHajan3a 0ECKOHEYHO MaJbIX;

CBOOOJHO OIEPUPOBATH MOHSTUSMHU: HENpPEpbIBHbIE (YHKIWH, TOYKU pa3pbiBa
rpaduka QyHKIMHU, aCUMOTOTHI rpaduka QyHKIINH;

CcBOOOJHO OIEpUpoBaTh MOHATHEM: (YHKIUS, HENpEepbIBHAS Ha OTpPE3KE,
IPUMEHSTH CBOICTBA HEMPEPHIBHBIX (DYHKIIHMIA /I PELICHUS 3aa4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEepBas M BTOpas MPOU3BOAHBIE (DYHKIUH,
KacatenbHas K rpaduKky QyHKINU;

BBIYUCIISITH POM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS, YACTHOTO M KOMIIO3UIIUH JIBYX
(GyHKUIMH, 3HATH TPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJIb30BaTh T€OMETPUUECKUIN M (PU3NUECKUI CMBICI TPOU3BOAHOM ISl peIIeHus
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OIEpUPOBATh MOHSATHUSIMHU: MHOXKECTBO, OMEpaIliy HaJ MHOXECTBAMH;

HCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJisi OMMCAaHUS PEATIbHbBIX
MIPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3aJ1a4 U3 IPYTUX yUYeOHBIX MPEIMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSAMH: OIpPEACIICHHe, TeopeMa, ypaBHECHHE-
CJIEACTBUE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, JI0KA3aTEJIbCTBO, PABHOCHJILHBIC
YpPaBHEHUS U1 HEPABEHCTRBA.

K koniy oOyuenus B 11 kiiacce 00y4aronuiics MOIy4YuT ClAeAyIOIINE TPeIMETHBIC
PE3yJIbTaThI 10 OTAENBHBIM TeMaM (eepaibHON padouel mporpaMMbl y4eOHOTO Kypca
«Anrebdpa 1 Hauanaa MaTEMaTHYECKOIO aHAIN3a»:

YucJia v BbIYUCTIECHNUA:

CBOOOJHO OIEPUPOBATH MOHATHUSIMH: HATYpPaJIbHOE M IIEJI0€ YMCIO, MHOXKECTBA
HaTYpaJIbHBIX U LEJIBIX YUCEJI, UCTI0JIb30BaTh NPU3HAKHU JETUMOCTH Lienbix uncen, HO/J
n HOK HatypanbHBIX YuCeN IJi peuieHus 3a7ay, IPUMEHATh alroputM EBKina;

CBOOOJIHO OIEepUPOBATH IMOHITHEM OCTAaTKa IO MOJYJII0, 3alUChIBATh HATYpAIbHBIC
YyUCila B pa3JMYHbIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHCEJI, TPEACTABIATh KOMIUICKCHBIE YHCIIa B alreOpandeckod u
TPUTOHOMETPHUUECKON (OpMe, BBITIONHATH apu(PMETHUECKue omnepanud C HUMH U
M300pakaTh HA KOOPJAMHATHON TJIOCKOCTH.

YpaBHeHMs ¥ HEPaBeHCTBA:

CBOOOJHO OMEpUPOBATh MOHATHSIMH: HppalOHATbHBIE, IOKA3aTENbHbIE |
jgorapu(pMUUECKUe HEPABEHCTBA, HAXOJUTh MX PEIICHUS C MOMOIIbI PABHOCUIIBHBIX
IIEPEXO0B;

OCYIIECTBISATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS,
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cBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXoauMble (QOpPMYJBl JUJISI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO OMEpUPOBaTH MOHATHSIMHU: CHUCTEMAa M COBOKYMHOCTh YpPaBHEHUU U
HEPABEHCTB, PAaBHOCWJIbHBIE CHCTEMBl W CHUCTEMBI-CIIEJICTBUS, HAXOJHUTHh PEIIEHUS
CHUCTEMBl M COBOKYNHOCTEH paluMOHAIBHBIX, UPPALUOHAIBHBIX, MOKAa3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pelaTh panuoHalbHbIe, HpPAIlMOHATbHbBIE, TOKa3aTeNbHbIE, JorapupmMuueckue u
TPUTOHOMETPUYECKHUE YPAaBHEHHUS U HEPABEHCTBA, COEpIKAIIME MOLYJIN U IapaMeTphl;

IPUMEHSTH IpapuuecKre METObI ISl PELICHHs YPaBHEHU U HEPABEHCTB, a TAK)Ke
3a/1a4 ¢ IapaMeTpaMy;

MOJIETTUPOBATh PEANbHBIC CUTYallUd HA SI3bIKE anreOpbl, COCTABIATH BBIPAKECHUS,
YPaBHEHMS1, HEPABEHCTBA U X CUCTEMBI 10 YCIIOBHIO 33Ja41, UCCIE0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIHOJB30BaHUWEM ammapara anreOpbl, HHTEPHPETUPOBATH IOJIYUYECHHBIH
pe3yJbTar.

DOyHKUMU U TPAPUKU:

CTpOUTh TpadUKH KOMMIO3UIMH (GYHKIUH C TOMOIIBI0  3JIEMEHTApHOTO
UCCJIEJOBaHMSI U CBOMCTB KOMITIO3ULIMU ABYX (PYHKIIHIA;

CTPOUTb I'€OMETpUUYecKHe oOpa3bl ypaBHEHHUN M HEPaBEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

NPUMEHSTh QYHKIIUY JIJIs1 MOACIMPOBAHUS U UCCIIEIOBAHUS PeaIbHBIX MTPOLIECCOB.

Hauaya MaTeMaTH4eCKOI0 AaHAJIN3A:

MCII0JIB30BaTh MPOU3BOJIHYIO ISl HCCIICIOBaHUS (YHKIMM HAa MOHOTOHHOCTH W
IKCTPEMYMBI;

HaxOJIUTh HAWOOJbIIEE W HAWUMEHBINEE 3HAYCHUS (DYHKIIMU HEMPEPHIBHOU
Ha OTPE3KE;

UCIIOJIB30BaTh  TPOW3BOJHYIO  JUISI  HAXOXKACHHWS  HAWIIYYIIErO0  PEIICHUS
B MPHKJIAJHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMUYECKHX, 3a/a4ax, ISl ONpeIeICHUS
CKOPOCTH U YCKOPEHHMS TIPOoIecca, 3aJaHHOTO (OpMYIION WU TpadUuKoM;

CBOOOJIHO OIEPHPOBATH MOHATHSAMHU: MEPBOOOpa3Has, ONMPEACIEHHBIA WHTETPal,
HAXOJUTh MIEPBOOOPA3HBIC FJIEMEHTAPHBIX QYHKIIUN U BBIYUCIIATH HHTETPa 10 (hopmyJie
Hrrorona—JleiiOuuna;

HAXOJIUTh TIJIOMIA U TUIOCKUX (GUTYP U 0OBEMBI TEN C TTOMOIILI0 MHTETPaia;

UMETh TMPEACTaBICHUE O MaTEMaTHYCCKOM MOJCIMPOBAHUM Ha IpUMEpe
cocTaBicHUS U depeHIMATbHBIX YPaBHCHUI;

pemarh MPUKIATHBIE 3aJa4d, B TOM YHCJIE CONUATBHO-DKOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeCTBaMA MaTeMaTHYECKOTO aHAJTN3a.
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10 KJIACC
Haspanue KonunuectBo OCHOBHBIE BUJIBI IESITENBHOCTH
OcHOBHOE coziepKaHue
pazzeina (TeMbl) 4acoB 00yJaroIMXCs
MHO»xecTBO 24 MHO»xecTBO, onepauuu Hcnonb30BaTh TEOPETUKO-
JNENCTBUTEIIBHBIX YU CEN. HaJl MHOKECTBaMU U UX CBOMCTBA. MHOKECTBEHHBIH aIapar
MHOrO4sEHHL. Juarpammel Ditnepa — BeHHa. JUI OTIMCAaHUs X0/1a PELIEHUs

PanmonanbHbie ypaBHEHHS
Y HEPABEHCTBA.

CucTeMbl JIMHENHBIX
YPaBHEHHM

IIprmeHenne TeopeTUKO-
MHOKECTBEHHOT'O anmnapara

IUISL pELICHUS 3a7a4.

Panmonansubie yncia. OOBIKHOBEHHBIC
U JICCATUYHbIE APOOU, IPOLICHTHI,
OECKOHEYHBIC TEPUOTNIECCKUE TPOOH.
[Ipumenenue apodeli U MPOIEHTOB
IU1Sl pEIIEHUS] TPUKIIAIHBIX 3a1a4.
JlencTBUTEbHBIC YUCIIA.
PanyonanbHbie M MppalOHATBHBIE
yucia. ApupMeTndecKue onepanuu

C JEUCTBUTEIIbHBIMU YHCIIAMU.
MonyJib IEMCTBUTEIIBHOTO YHUCIIA U ETO
cBoricTBa. [TpubmmkEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHUS,
MIPUKUIKA U OLICHKA pPe3yJbTaTa
BBIUYHCIICHUU.

MaTeMaTUYECKUX 3a7a4, a TAKKE
peanbHBIX NPOLIECCOB U SIBJIICHUI.
OnepupoBatTh MOHIATUSIMU:
panMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoInyYecKasi IpoOb, TPOIICHTHI;
MPPalMOHAIBHOE U IEMCTBUTEIBHOE
YUCJI0; MOAYJIb JEHCTBUTEIBHOTO
YK CJIa; UCIIOJb30BaTh 3TH MTOHATHUS
IIPU IPOBEAEHUHN PACCYKACHUN

U JI0Ka3aTeIbCTB, IPUMEHSATH JPOOHU
Y MPOLIEHTHI ISl PEIICHUS
MPUKIIAIHBIX 33/1a4 U3 Pa3Iu4YHbIX
OTpaciicll 3HaHUM U PEAIbHOU KU3HMU.
Hcnonp3oBath NpuOIMKEHHBIE
BBIYMCIIEHUS, IPABUIIA OKPYIJICHUS,
MPUKUJIKY U OLICHKY Pe3yJbTaTa
BBIYHCIICHUM.
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OCHOBHbBIE METO/IbI PEIICHUS LETbIX

1 IpoOHO-pAIIMOHATILHBIX YPABHEHUI
Y HEPABEHCTB. MHOTOWIEHBI OT OHON
IIepeMEHHOU. Jlenenrue MHOro4JIeHa
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
beszy. MHOTOUJIEHBI ¢ LIEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHH. MaTtpuiia CuCTeMbl
JIMHENHBIX ypaBHeHUU. OnpeaennTenb
MaTpHULBbI 2X2, €ro TeOMETPUIECKUI
CMBICJI M CBOMCTBA; BEIYMCIIEHUE ETO
3HAYEHUS; IPUMEHEHUE ONIPEACIIUTEIS
JUISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHUU. Pellienne npukiaaHbiX
3a/1a4 € ITIOMOLIBIO CUCTEMBI JIMHEUHBIX
YpPaBHEHUM

[IprMeHsTh pa3auyHbIE METOIbI
pEIIeHNS PalMOHATBHBIX U APOOHO-
PAlMOHAJIBHBIX YPABHEHUI; a TAKXKE
METOJ UHTEPBAJIOB VISl PELICHUS
HEPABEHCTB.

OneprpoBatTh NOHATUSMHA MHOTOUJIEH
OT OJHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSTH JEJIEHNE MHOTOYJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera miis penienus
3a1ad.

OneprpoBaTh NOHIATUSMU: CUCTEMA
JIMHEWHBIX YPaBHEHUH, MATPHUILIA,
OTIPENEIIUTENIb MATPUILIBI.
Hcnonbs30BaTh CBOKCTBA
onpenenuTesis 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs1, NPUMEHSITh
ONPENEIIUTEINHN ISl PELIEHUS] CHCTEMBI
JIMHEWHBIX YPaBHCHUM.
MopaenupoBaTh peasibHbIE CUTyallun
C IOMOIIIBIO CUCTEMBI JIMHEWMHBIX
YPaBHEHHM, UCCIIEIOBATh
ITOCTPOEHHBIE MOJIENIN C IOMOUIBIO
MATPHUL U OITPEIECIUTEIIEH,
MHTEPIPETUPOBATH MOJTYYEHHBIN
pe3yabTar
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OyHKIMY U TpapukH.
Crenennas QyHKUUS
C IIEJIBIM TTOKa3aTeNeM

12

@OyHKIMSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmMHo oOpaTHbIe HYyHKIIHH.
Komnoszunms ¢yukiuit. I'paduk
byHKIUN. DIeMeHTapHbIe
npeobpazoBanusi rpayuKoOB HYHKITUH.
OO6macTh onpeneneHrss U MHOKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkimm.
[IpomexxyTKH 3HAKOIIOCTOSIHCTBA.
Yéraple 1 HEUETHBIE (PYHKITUH.
[lepuonnueckuie PyHKIUU.
[IpomexxyTk MOHOTOHHOCTH
¢dbyHKuMU. MakCUMyMbl 1 MUHUMYMBI
¢bynkun. Hanbomnbiiee n HauMeHblee
3HauYeHHUE (PYHKIIMHU HA IPOMEXKYTKE.
Jluneitnas, kBagpaTU4Has U APOOHO-
TuHeNHas QyHKIMU. DJIeMEeHTapHOe
UCCIIeIOBaHHUE U MOCTPOEHUE rpaUKoB
ATUX QyHKIIHUH.

CreneHb ¢ 11eJIbIM TOKA3aTEeEM.
bunom Herorona.

Crenennast QyHKITUS C HATypaJTbHBIM
U IeJIBIM TToKa3aTeneM. E€ cBoiicTBa

u rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIIMS,
CHIO0CcOOBbI 3aaHMsl (PYHKLINN; B3aMHO
oOpaTHbIe (PYHKITUN, KOMIIO3UITUS
bynkuii, rpapux GyHKIMH, 00JIaCTh
OIpe/IeNICHUs] © MHO>KECTBO 3HAUECHU I
byHKIMA, HYH QYHKITUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHEeWHast, KBaJpaTHuHas, ApOOHO-
JMHENHAs ¥ CTeNeHHAs (PYHKIINU.
BbINOSHATE 351€eMEHTapHbIE
npeobpazoBanus rpauKkoB QyHKIUHA.
3HaTh U yMETh JOKa3bIBaTh YETHOCTD
WIM HEYETHOCTh (PYHKIUH,
NEePUOANYHOCTh (PYHKIINU, HAXOAUTD
IPOMEXYTKH MOHOTOHHOCTH
(GyHKIMM, MAKCUMYMbl U MUHUMYMBbI
byHKIMHN, HanOOJbIIIEEe U HAUMEHBIIEE
3HaueHUe (PyHKLIMU Ha IPOMEIKYTKE.
®opMyIUpPOBaTH U WILTIOCTPUPOBATH
rpaduyecKu CBOMCTBA JIMHEHHOM,
KBaJIpaTUYHOM, TPpOOHO-TUHEHHON U
CTETIEHHOMN (PYHKITHIA.

BeipaxkaTe popmynamu 3aBUCUMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONpeAeICHUE U CBOMCTBA
CTENEHH C LIETIbIM IIOKAa3aTENIEM;
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NoAXOAsIILY 0 (popmy 3anucu
NEUCTBUTENb-HBIX YUCET JJISI PEIICHUS
MPaKTUYECKUX 3aa4 U MPEeICTaBICHUS
JAHHBIX

ApudmeTnieckuii KOpeHb 15 ApudmeTnieckuii KopeHb ®opMyIMpOBaTh, 3aIUCHIBATH
n-OU CTEIICHHU. HATYpaJIbHOM CTENEHU U €r0 CBOWCTBA. | B CUMBOJIMYECKOI opme
HppanmonanbHble [Ipeobpa3oBaHUs YMCIOBBIX Y UCIOJIB30BaTh CBOMCTBA KOPHS
yYPaBHEHUS BBIPAKEHNN, COEPIKAILNX CTENICHU n-0H cTEeNneHu JUisl IpeoOpa3oBaHus
U KOPHU. BBIPAKCHUU.
WppannonanbHble ypaBHEHHUS. Haxonuts pemeHns nppanoHaIbHbIX
OCHOBHBIE METOBI PELICHUS YPaBHEHUH C IIOMOLIBIO
MppaluvOHAIbHBIX YPABHEHUN. PABHOCUIJIBHBIX IIEPEXO0B WIN
PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHNUN OCYILECTBIISIS TPOBEPKY KOPHEMN.
VPPALMOHAJIBHBIX YPABHEHUM. Crtpouts rpaduk QyHKIUU KOPHS
CaoiicTBa 1 rpauK KOpHS 1n-01 n-0H CTENEHU Kak 00paTHON
CTENEeHU KaK (QYHKIIMH 0OpaTHOM i (GYHKIIUU CTETIEHU C HATypaJIbHbIM
CTEIIEHM C HATypPAJIbHBIM IT0KAa3aTeNIEM [I0Ka3areieM
[ToxazarenbHast QyHKUMSL. 10 Crenens ¢ pauMOHAJIBHBIM @opMyJIHpPOBaTh ONPEICIICHHUE

IToka3arenbHbIe ypaBHEHUSA

II0Ka3aTeJIeM U €€ CBOMCTBA.
[TokazarenbHas GyHKIMS, €€ CBOMCTBA
u rpaduk. Mcnonb3zoBanue rpaduka
GyHKUIMU TSl peLIeHUs] ypaBHEHUI.
[TokazarenbHbie ypaBHEeHUsI. OCHOBHBIE
METO/Ibl PELICHUS TOKa3aTEIbHbIX
YPaBHEHH

CTEIEHH C PAllMOHAJIBHBIM
MOKa3aTeJIeM.

BoinonssaTs npeodbpazoBaHus
YHCJIOBBIX BBIPAKEHUM, COJIEpIKAIIUX
CTENEHU C pallMOHATbHBIM
MIOKa3aTeNIEeM.

Hcnonb3oBath UpoBbIE PECYPCHI
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11 IOCTpOEHUs rpaduka
MoKa3aTeabHON QYHKIIMH U U3yUEHUS
€€ CBOMCTB.

Haxonuts pelieHns moka3aTeIbHbIX
YPaBHEHH

Jlorapudmuueckas GyHKIIHS. 18 Jlorapudm yucna. CoiicTBa JlaBaTh onpenenenue jorapupma
Jlorapupmuueckue aorapudma. JlecsaTuuHbie U YKCIIa; JECATUYHOTO U HATYPaIbHOTO
ypaBHEHUs HaTypaJbHbIE JIOTapU(PMBI. Jorapudma.
[IpeoOpa3zoBaHue BhIpaKEHUH, Hcnonb3oBathk CBOMCTBA J0rapuMoB
coJiepKallux JorapuQmsl. 11 TIpeo0pa30BaHUs
Jlorapudmuueckas GyHKIHS, Jgorapu(pMUUECKUX BHIPAKEHUH.
e€ cBoiicTBa U rpaduk. CrtpouTtb rpaduk JorapupmMuuecKou
Hcnonp3oBanue rpaduka QyHKIMN GbyHKIIMHA KaKk 00paTHOM
JUTSI pEIICHUST YPAaBHCHUH. K MOKa3aTeIbHOM U UCTIOIb30BATh
Jlorapudgmuueckue ypaBHEHHS. CBOMCTBA Jiorapumudeckoit pyHKIUM
OCHOBHBIE METO/IbI PEIICHUS JUTS peleHus 3a/1ay.
Jorapu(pMUUECKUX YpaBHEHHI. Haxoauts perienus
PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU Jorapu(MHUUECKUX ypaBHEHUN
JorapuMUUECKUX ypaBHEHUHN C MOMOIIBI0 PABHOCUJIBHBIX MTEPEXO0I0B
WJIM OCYUIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAaHT€HC U KOTaHTeHC | JlaBaThb ompeneneHus CHHyca,

BBIPKEHUSI U YpaBHEHUS

YHICJIOBOI'O apryMeHTa. ApKCUHYC,
ApPKKOCHHYC U apKTAaHT'€HC YUCIOBOIO
aprymMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTb,

KOCHHYCA, TAHT€HCA U KOTaHI€HCa
YHUCJIOBOI'O apIyMEHTA; a TAKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHCca Yyucia.
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OTIpeieJICHNE TPUTOHOMETPUUIECKUX
(GyHKIUI YMCIOBOrO apryMeHTa.
OCHOBHBIEC TPUTOHOMETPUIECCKHE
dbopmysl. [IpeobpazoBanne
TPUTOHOMETPHUECKHUX BBIPAKCHHH.
Penrenne TpUroHOMEeTpUYECKUX
YPaBHEHHM

[IpuMEHATH OCHOBHBIE
TPUTOHOMETpHUUECKUE (HOPMYIIbI

11 IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN.
[TpumensTh HOPMYIBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUU

IlocnenoBarearHOCTH
U MIPOTpeCcCUm

10

ITocitemoBaTEIIEHOCTH, CITOCOOKI
3aJIaHUS ITOCIIEIOBATSIIBHOCTEH.
Meroa MaTeMaTUYE€CKOU UHTYKIIUH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nociieioBaTeabHOCTH. McTopus
aHajn3a 0ECKOHEYHO MaJIbIX.
Apudmernueckas 1 TeOMETpUIECKas
MIPOrPECCUM.

beckoHneuHo yObiBatoias
r€OMETpHUYECKasi TPOTPECCHSI.
CyMma 6ecKOHEYHO yOBIBAIOIIICH
r€OMETPUYECKON MPOTPECCUM.
JIMHENHEBIN U YKCIIOHSHIINAIbHBIN
pocrt. Huncno e.

dopMyia CIOKHBIX TPOIEHTOB.
Hcnonws3oBanue nmporpeccuu

JUISL pEIIeHUs] peabHbIX 3a7a4
MPUKJIAHOTO XapaKTepa

OnepupoBath MOHIATUSIMU:
MOCJIEIOBATEILHOCTD, CIIOCOOBI
3a1aHus MTOCIEA0BATEIBHOCTEN;
MOHOTOHHBIE U OTPAHUYECHHbIE
MOCJIEA0BATEIbHOCTH; HCCIIEN0BATh
MOCJIEIOBATEIBLHOCTH Ha
MOHOTOHHOCTbH U OTPAaHUYEHHOCTb.
[Tonyuyats npeacraBieHue

00 OCHOBHBIX UJIEAX aHAJIM3a
OECKOHEYHO MaJbIX.

JlaBaTb onpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJoka3zpiBaTh CBOMCTBA
apu(PpMETHIECKON 1 TEOMETPUIECKOM
MIPOTPECCHU, HAXOAUTh CYMMY YJIEHOB
MPOrPECCHH, a TAKKE CYMMY UJIEHOB
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
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Hcnonp30BaTh nporpeccun

IUISl pELLICHUS 33/1a4 PUKIAHOTO
Xapakrep.

[TpumeHsTh POPMYITY CIOXKHBIX
MIPOLIEHTOB ISl PELIEHU 3a/1a4
13 peallbHOW NMPAKTUKH

HenpepriBHble GyHKITNY.
[IpousBonnHas

20

HenpepeiBHble QyHKIMU U UX
cBorcTBa. Touka paspbiBa.
AcuUMITOTHI TpauKOB PYHKITHIL.
CaoiicTBa (pyHKINI HETPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEpBaoB

JUTSL pELIEHUS] HEPABEHCTB.
IIprMmeHenne CBOMCTB HENIPEPBIBHBIX
GyHKIUH 1715 peneHus 3aaay.
IlepBas u BTOpast IpOU3BOAHBIE
bynkun. OnpeneneHue,
reOMETPUYECKUN U (PU3UIECKHUI CMBICIT
IIPOU3BOTHOU. Y paBHEHUE
KacaTeJbHOH K rpaduKy GyHKIUH.
IIponsBoaHbIE dIIEMEHTAPHBIX
dbyukiui. [Ipon3BoiHast CyMMBI,
IIPOU3BEJICHNUS, YACTHOTO U
KOMIIO3ULUH (PYHKIIMHA

OnepupoBath NOHATUAMU: PYHKIUS
HETIPEPBIBHAS HA OTPE3KE, TOUKA
pa3pbiBa (PyHKLNH, aCUMIITOTa
rpaduka GyHKIIUH.

IIprMeHATH CBOKMCTBA HENPEPBIBHBIX
GbyHKUMIA 1715 pellieHus 3a1ay.
OrneprpoBaTh NOHATUSIMU: NIEPBAs U
BTOpasi MPOU3BOIHbIE PYHKIUU;
MOHUMATh (HU3HUECKUN U
r€OMETPUYECKHUI CMBICIT IPOU3BOIHOM;
3aIMChIBaTh YPABHEHUE KACATENBHOM.
Bpraucnsate npOn3BOAHBIE CYMMBI,
MIPOU3BEAECHUS, YACTHOTO U CIOKHOU
GbyHKIUH.

N3ydats Npon3BOAHBIE IJIEMEHTAPHBIX
GbyHKIHA.

Hcnonb30BaTh reOMETPUYECKUN U
(hbU3MYeCKUil CMBICT MPOU3BOIHOM

JUISL PEIIeHUS 3a1a4
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[ToBTOpeHue, 0600IIEHNE, 5
cUCTEMATHU3aLUs 3HAaHWUI

OcHOBHBIE TTOHATHUS Kypca anreopbl
M HayaJl MaTEMaTHYECKOIro aHaJIn3a
10 knacca, o6001eHNE 1
CHCTEeMaTH3aI1s 3HAHUI

[IpuMeHsITh OCHOBHBIE MOHSITHUS Kypca
anreOpsl U HaYall MATEMaTUYECKOTO
aHanu3a JJIs peuieHus 3aaad

13 peajlbHOM KU3HU U IPYTUX
IIKOJIbHBIX MPEJIMETOB

OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE
10 KVTIACC

Ne
n/n

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMsl

KoanuyecTBO 4acos

DJIeKTPOHHBbIE

KonTpouabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

(uudgposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
Muorowiensl. PaninonansHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
YpaBHEHUU

24 1

Oynkiun u rpapuku. CreneHHas QyHKIUS C
IeJTBIM TTOKa3aTeIeM

12 1

Apudmerndeckuii KOpeHb N-0il CTETICHHU.
HppauunoHaibHble ypaBHEHUS

15 1

[TokazarenpHas pynkuus. [TokazarenpHbIe
YpaBHEHUS

10 1

Jlorapudmuueckas QyHKIIUS.
Jlorapumuueckre ypaBHEHUS

18 1

TpuronoMmerpuyeckre BbIpaXeHHs U

22 1
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YpaBHEHUSA
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
11 KJIACC
Hassanue KomuuectBo OcHOBHOE cojiep>kaHu€ pas3zena OCHOBHBIE BUIbI JICATEIBHOCTH
pazzeina (Tembl) 4acoB (Tempi) oOy4JaroImxcst
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HccnenoBanne (QyHkuuit
C IMOMOIIBIO TPOU3BOTHOU

22

IIprmenenne npon3BogHON

K UCCIIEIOBAHUIO (DYHKITUN

Ha MOHOTOHHOCTb Y 9KCTPEMYMBI.
Haxoxnenvne HanboIbIero u
HAWMEHBIIIETO 3HAYEHU ST HEMPEPHIBHOM
(GyHKIHMH HA OTPE3KE.

IIprmenenne mpon3BoIHOU

JUTSL HAXOKJIEHU ST HAWITYYIIIEeTO
pEIIeHus B MPUKIIATHBIX 3aa9ax,

JUTSI OTIPEICTICHUSI CKOPOCTH U
YCKOPEHUs polecca, 3aJaHHOTO
dhopmyIion Ui rpauKoMm.
Komno3unus pyHKIuH.
['eomeTpuyeckue oOpa3bl ypaBHCHHH U
HEPaBEHCTB Ha KOOPJIMHATHOMN
MJI0CKOCTH

Ctpouts rpaduk KOMIO3ZUIIUU
(GyHKIUI C MOMOIIBIO AJIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMITO3ULINH.
CtpouTth reomeTpruecKue o0pasbl
YPAaBHEHHM U HEPABEHCTB

Ha KOOPAVMHATHOM IJIOCKOCTH.
Hcnonb3oBaTh MPOU3BOAHYIO

IUI UCCIeN0oBaHus (PyHKINUN

Ha MOHOTOHHOCTb M 9KCTPEMYMBI;
HaXOJIUTh HauOOJIbIlIeEe U HAUMEHbIIEE
3HaYeHUs (PYHKIIMH HEMIPEPhIBHOW Ha
OTpEe3Ke; CTPOUTH rpaduku QPyHKIINMA
HAa OCHOBAHUU MPOBEIAEHHOTO
UCCJIEI0BAHMUS.

Hcnonws30BaTh NpOU3BOAHYIO

JUTSL HAXOKJIEHU ST HAaWITYYIIIEeTO
pelIeHus B IPUKIAIHbBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKHX, 331a4ax,
JUTSI OTIpE/IeNIEHUS CKOPOCTH

U YCKOpPEHHUsI Mpoliecca, 3a1aHHOTO
bopmyoit uiu rpadpuKoM.

[TonyyaTs npeacTaBiaeHue

31




OepnepanpHas padbouas nporpamma | Maremaruka. 10—11 xnaccel (yrimyOnéHHBINA ypOBEHB)

O MMPUMEHEHUH MTPOU3BOTHOU
B Pa3JIMYHBIX OTPACIISIX 3HAHUUN

[TepBooOpasHasi u UHTETpA 12 [TepBooOpasHasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHIATUSIMU:
nepBoobOpasHbiX. [lepBooOpazHbie nepBooOpa3Has U OnpeeaEHHbIHN
aneMeHTapHbIX ¢yHKIui. [TpaBua uHTerpain. Haxoautes nepBooOpa3Hbie
HAXOXJIEHUS TTePBOOOPA3HBIX. AIIEMEHTAPHBIX (DYHKIIMI U BEIYUCIIATH
HNurerpan. ['eomMmeTpudeckuii CMbICIT uHTerpai no Gpopmysie HeroToHa—
MHTErpaia. Beranciaenue JleribaMIA.
onpeaenEéHHOro MHTerpaa mno Haxonuth miomaay miockux Guryp
dbopmyne Hetorona— JleiiOnuria. 1 00BEMBI TEJT C TIOMOIIBIO
[Ipumenenue nHTErpana OnpeaeaEHHOro0 HHTErpaa.

JUTS1 HAXOXKIEHUS TII0IIAIeN 3HAKOMUTHCA C MATEMATUYECKUM
MJI0CKUX PUTyp i 00bEMOB MOJIEJTUPOBAHUEM Ha IIpUMEpPE
reOMETPUUYECKUX TEIL. audQepeHaIbHbIX YpaBHEHHH.
[Ipumepsl perienuit [TonyyaTs npeacTaBaeHUE O 3HAYECHUU
b depeHnanbHbIX YpaBHEHUIA. BBEJICHUSI IOHATUSI UHTETpaJia
MareMaTtnyeckoe MOJAEIINPOBAHUE B Pa3BUTHU MaTEMaTHKH

peanbHBIX MPOLIECCOB C TOMOIIBIO

auddepeHInaTbHbIX YpaBHEHUN

['padpuxu 14 Tpuronomerpruueckue QyHKIIMH, UX Hcnonb3oBath UGpOBBIE pECYPCHI

TPUTOHOMETPUUYECKHUX CBOMCTBA U Tpadukmy. JUIsl TOCTPOEHMUsI TpadUKOB

GyHKIHA. OT60p KOpHEH TPUTOHOMETPUUECKHUX TPUTOHOMETPUIECKUX (PYHKITUU U

Tpuronomerpuueckue YPaBHEHHI C HOMOILIBIO M3YUYECHHS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUYECKOU OKPY>KHOCTH. Pemate TpuroHomMeTpuyeckue
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Pemienne TpuroHoMeTpuIECKuX
HEPABCHCTB

ypaBHEHUS U OCYILECTBISATH OTOOP
KOPHEW C MOMOILBIO
TPUTOHOMETPUUECKOU

OKpPY>KHOCTH.

[TpumeHnsTh HOpMyIIbl TPUTOHOMETPUHU
I PEIICHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb30BaTh HUPPOBBIE PECYPChI
U1 IOCTPOCHUSI U UCCIIEIOBAHUS
rpadukoB GyHKIUI

HppauronanbHble,
MOKa3aTeIbHbIE U
jorapudMudecKue
HEPaBEHCTBA

24

OCHOBHBIE METO/BI PELICHHUS
MOKa3aTeIbHbBIX U JIOTAPUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PELLIEHUS
VMppaluOHaIbHbBIX HEPABEHCTB.
I'padryeckue MeTOABI peLICHUS
MppalMOHAIbHBIX, I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHH U
HEPaBEHCTB

[IpuMeHATH CBOMCTBA OKA3aTEIbHOM
1 jorapudmuyeckoi GyHKIIHMA

K PEUIEHUIO NTOKa3aTeNIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O060CcHOBaTh PAaBHOCHUIILHOCTH
IIEPEXO0/I0B.

Pemars uppanroHanbHbIe U
KOMOMHHUPOBAHHbIE HEPABEHCTBA,

C IOMOIIIBIO PABHOCHJIBHBIX
MIEPEXO0/IOB.

Hcnonb3oBathk rpaduuecKkre METO b
Y CBOWCTBA BXOASIIUX B YPAaBHEHUE
WJIM HEPaBEHCTBO (QYHKIUI

JUTS pELIeHUS 3341
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KowmrnekcHbie uncina 10 Kommexkcupie uncna. Anreopandeckas | OnepupoBaTh MOHATUSIMH:
Y TPUTOHOMETpHUYecKasi OpMbI 3alUCH | KOMIUIEKCHOE YHCII0 K MHOYKECTBO
KOMILJIEKCHOT'O YHUCJIa. KOMILJIEKCHBIX YHCE.
ApudmeTrnueckue oneparuu [IpeacTaBisiTh KOMIUIEKCHBIE YUCIIA
C KOMIUIEKCHBIMHU YHUCIIAMHU. B alreOpanyeckou u
N300pakeHre KOMIIEKCHBIX YUCE TPUTOHOMETpHUUECKOU (popme.
Ha KOOPJMHATHOM MJIOCKOCTH. Brimonusate apudmernyeckue
®opmyna Myaspa. Kopuu n-oit OIepanyy ¢ HUMH.
CTENEHU U3 KOMILUIEKCHOTO YKCIIa. N3006paxaTh KOMIIJIEKCHBIEC YHCTIa
[IpuMeHeHre KOMIUIEKCHBIX YHCEeT Ha KOOPJIMHATHOM MIOCKOCTH.
TSl petieHust GU3NYEeCKuX U [Tpumensts popmyny Myaspa u
reOMETPUYECKUX 3a1a4 MOJIy4aTh MPEJCTABICHUE O KOPHSIX
n-0i CTENEHU U3 KOMIUIEKCHOTO YuCIa.
3HAKOMUTBCA C TPUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCEI
JUTSL pEIIEHUS] TEOMETPUUECKUX U
busznueckux 3aaa4y
HatypanbHble U 1ienbie yucia 10 HatypanbHble U 11eble yncha. OnepupoBaTh MOHATUSIMU:

[IpumeHeHre MpU3HAKOB ICIUMOCTH
nensix uncen, HOJl u HOK, octaTtkoB
110 MOJIYJIIO, anroputMma EBkiinia

JUTSL pEIICHUS 3a]1a4 B IEJIbIX YUCIax

HaTypaJIbHOE U 1I€JI0€ YUCIIO,
MHO>KECTBO HATyPAJIbHBIX U LETBIX
quCell.

Hcnonbs30BaTh NpU3HAKH JEITUMOCTH
LEJIBIX YUCEII; OCTATKU 10 MOAYJIIO;
HO/I u HOK HarypaJIbHBIX YHCET;
anroput™ EBKiMza as pereHus
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3a1ad4.

3anuceIBaTh HATYpaJbHbIC YHCIIA

B PA3JIUYHBIX ITO3ULIMOHHBIX CUCTEMAX
CUUCJIEHUSA

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YPaBHEHUM. OnepupoBath NOHATUAMU: CUCTEMA U
ppanyOHaIbHbIX PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHHUU U
ITOKa3aTeJIbHBIX CJIEACTBUS. HEPABEHCTB; PELIEHUE CUCTEMBI WIH
Y JIOTApUPMHUYECKUX OCHOBHBIE METO/IbI PELLICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
YpPaBHEHUM COBOKYITHOCTEH PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIIECTBHUS.
VPPALMOHAJIBHBIX, IOKA3aTEJIbHbBIX U Haxonute pemenus cuctem u
Jorapu(pMUUECKUX YpaBHEHHIA. COBOKYITHOCTEH LIENBIX
IIpuMeHeHne ypaBHEHHH, CUCTEM U PAalMOHAIBHBIX, UPPALMOHAIBHBIX,
HEPaBEHCTB K PELICHUIO MOKa3aTeIbHBIX U JJOTaPUPMUUECKUX
MaTeMaTUYECKMX 3aJa4 U 3a1a4 YPaBHEHUHN U HEPABEHCTB.
U3 pa3IMYHBIX 00JaCTEN HAYKU U IIprmMeHsTh cUCTEMBI YpaBHEHU
peanbHOU XKU3HU, UHTEPIIpETalus K PELIEHHIO TEKCTOBBIX 3a1a4
[IOJIy4EHHBIX PE3YIbTaTOB U3 pa3iNyHbIX 00JacTel 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYCHHBIE PEILICHMS.
Hcnonb3oBath nudpoBsIe
pecypcbl
3ajadu ¢ mapaMmeTpaMmu 16 PannoHanbpHble, HppallMOHAIIBHEIE, Br16upats criocod penienus

NoKa3aTelbHbIe, Jorapu(pMUIecKue 1
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAJIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHbIX, JJOrapu(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHHI
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C mapameTpamu.
[TocTtpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PEATbHBIX
CUTYallUM C MOMOUIBIO YPABHEHUM,
CHUCTEM YpPaBHEHUW U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAECPKALIUX
MOJYJIA U TapaMeTpBbI.

[TpumensTh rpaduueckue u
AHAJTUTHYECKUE METOBI ISl PELLICHUS
YpaBHEHUI U HEPABEHCTB

C MapaMeTpaMy, a TaKXKe
uccaenoBanne QyHKIMN METogaMu
MaTe€MaTUYeCKOro aHaIn3a.

CtpouTh U UCCIIEIOBATH
MaTEeMaTHYECKHE MOJIENIN PEATIbHBIX
CUTyalll{ C IOMOIIBIO YPAaBHEHNUH,
HEPaBEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 06001ICHKE,
CHCTEMATH3ALIUS 3HAHUH

16

OCHOBHBIC MIOHATHSI K METOBI Kypca,
000011IeHNE U CUCTEMATU3ALUI 3HAHUNA

MopnenupoBaTh peaabHbIE CUTyallun
Ha sI3bIKE aJIreOpbl, COCTABIISATD
BBIPA)KCHMSI, ypABHEHUSI, HEPABEHCTBA
Y UX CHCTEMBI 10 YCJIOBUIO 3a/1a4H,
HCCIIEI0BATh IOCTPOEHHBIE MOJIEIIH

C UCIIOJIB30BAaHUEM arrapara ajareopsl,
MHTEPIPETUPOBATH MOITYUEHHBIH
pe3yJbTar.

[IpumensTs GyHKIUN

IUTSI MOAEIIUPOBAHUS U UCCIIEAOBaHUS
peanbHBIX MPOLIECCOB.

Pewars npuknagHele 3a1a4u,
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B TOM YHCJIE€ COLIMATIBHO-
HKOHOMHUYECKOTO U (PU3HUUECKOTO
XapakTepa, CPeACTBAMU ANTreOphbI
Y MaTEMaTUYECKOIo aHaIn3a

OBILIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM Kontpobuse  TIpakTieckue (uudgposbIe)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypes
1 I/ICCJ'IGILOBaHEIe GYHKIHH ¢ TOMOIIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpasHas 1 UHTErpal 12 1
3 I'paduku TPUrOHOMETPHUECKUX (DYHKITHA. 14 1
TpuronomeTrpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapupMHUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble U 11en1bie yncina 10 1
CucreMbl palliOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHHI
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 16 )

3HAHUH
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 10 | 0 |
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTCss OMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIero
00pa3oBaHms, TaK Kak 00eCIeuynBaeT BO3MOKHOCTh U3YUCHUS JUCITUTIIINH €CTECTBEHHO-
HAyYHOH HaNpaBJICHHOCTH M MPEAMETOB T'yMaHUTAPHOTO IuKJa. [[OCKOIBKY JToTHYecKoe
MBINIUIEHWE, (GOopMUpPYyeMOe TIpH HU3YYCHUH OOYYaAIOIUMHUCS TOHSTUHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTETHCTBE TEOPEM U TOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUH TIPU PEIICHUN TCOMETPUICCKUX 3a1a4, YMCHHUE BBIJIBUTATh U ONPOBEPraTh
TUTOTE3bl HEMOCPEACTBEHHO UCTIONB3YIOTCS TP PEIICHUH 33]1a4 €CTECTBEHHO-HAYIHOTO
IIUKJIa, B YaCTHOCTU (PH3NIECKUX 3a7a4.

Ileas ocBOEHHS mMporpaMmbl ydeOHOTO Kypca «['eoMmerpus» Ha yriIyOJIEHHOM
YPOBHE — DPa3BUTHE WHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaronuxcsi MpU H3y4YEeHUU
TCOMETPHUH, KaK COCTaBJIAIONICH TTpeaMeTHON o0acTu «MareMaTtnka u WH(pOpMaTHKa»
gyepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS W HCIIOJIb30BaHMs Oosiee TiTyOOKHUX
TEOMETPUYECKUX 3HAHWM W JIEUCTBHUM, CHEIMU(DPUUHBIX TEOMETPUU, M HEOOXOIUMBIX
JUISL YCTICIITHOTO TMPO¢)eCCHOHAIBHOT0 00pa30BaHMsI, CBA3aHHOTO C HCITOJIb30BaHUEM
MaTEMaTHKH.

[IpuoputeTHEIMU 3amadyaMud  Kypca TeOMETpHH Ha yriayOn€HHOM ypOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISTFOTCSI:

pacIpeHne TMPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAFOIIIM MUPOM;

(dhopMHUpOBaHKE TIPEICTABIICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIIIMX
MaTEMaTUYECKUX MOJICTISAX, IMO3BOJISIONIUX OIMHUCHIBATh W M3y4aTh Pa3HBIC SBICHUS
OKpYJKaloIlero MHpa, 3HaHWE MOHATHHHOIO armaparta mo pasuaeny «CrepeomeTpusi»
y4eOHOT0 Kypca reOMETPHH;

(dbopMHpOBaHHE YMCHHUS BIIaJICTh OCHOBHBIMH TOHATHSMU O TPOCTPAHCTBEHHBIX
burypax m HX OCHOBHBIMH CBONCTBaMH, 3HaHHE TeopeM, GOpPMYI U yMCEHUE
X TPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMbl U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
perieHus 3a1a4;

(dbopMHupoBaHNE YMEHHSI PACTIO3HABATH HA YEPTEKaX, MOJCISIX U B PEaTbHOM MUPE
MHOTOTPAHHHUKH U TeJia BpaIleHus, KOHCTPYUPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHUpOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS
MaTeMaTUYeCKHX TEOpud, (GOpMHUpOBAHWE TIOHMMAHHUS POJIM  AKCHOMATHKH
IIPY MIPOBEJICHUN PACCYKICHUM;

dbopMHUpOBaHNEe YMEHUS BIAJETh METOJAMH JOKa3aTeIbCTB M aJTOPUTMOB
pelieHusl, YMEHUS WX MPUMEHSATh, IPOBOJUTH JIOKA3aTEIbHBIC PACCYXKICHHUS B XOJE
pEIICHUsT CTEPEOMETPUICCKUX 3a7a4 M 3a7a4 C MPAKTHUYECKUM COJIepKaHUEM,
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dbopMHpoBaHUE MPEICTABICHUS O HEOOXOJUMOCTH JOKA3aTeIbCTB MpPU OOOCHOBAHHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCMOMATUKH B IPOBEACHHUM JE€TYKTUBHBIX
pACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  IMMO3HABATEJIBHOW  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX  YMEHH,
KPUTHYHOCTH MBILIJICHUS], THTEPECA K U3yUYECHUIO TEOMETPUU;

dbopMupoBanue GyHKIIMOHATIHLHONU TPAMOTHOCTH, PENIEBAHTHON T€OMETPUN: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUHA, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCEANbHBIX JKU3HEHHBIX CHUTYyallUsIX W TMpPU H3YYCHUU OpYTux yueOHBIX
IIPEIMETOB, IPOSIBIICHHSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIETMPOBAHUS pEaIbHBIX
CUTyalluil, HCCIICIOBAHUS IIOCTPOCHHBIX MOJIENEH, WHTEPIPETAlNU TOJIYYEHHBIX
pe3yJIbTaTOB.

OCHOBHBIMU ~ cOZEepKaTeIbHBIMUA ~ JIUHUSIMU ~ y4eOHOro kypca «l'eomerpusi»
B 10-11 «kmaccax saBusitorcs: «lIpsiMble ¥ TUJIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BeKTOppl U1 KOOpIAMHATHI B IPOCTPAHCTBE,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B DPI'OC COO TpeboBaHHME «YMETh OIEPUPOBATH
MNOHSATUSIMUY», PEJICBAHTHBIX F€OMETPUU HA YIIIyOnE€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJAEpXKaTeNbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHUpOBaHUE JIOTUYECKUX YMEHUU pachpenessieTcs He TOJbKO MO COAepKaTeIbHbIM
JUHUSAM, HO W 1o roaam oOydenus. CopaepxkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3yibraraM  ocBoeHus: @DexnepanbHON  pabodeil  mporpammbl,
pacnpesieiéHHbBIM 0 TofaM oOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcaM oOOywaromuecs oOpaiainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIAa/ICHHE FEOMETPUYECKUMH MOHATUAMU
M HaBbIKaMM [OCJIEIOBATEILHO M TMOCTYMATENbHO, C COOJIIOJICHHUEM MPUHIIUIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOLIYI0 CUCTEMY TI'€OMETPUUYECKHX
OpEJCTaBICHUNA OOyYaromMxcs, pacmupss ©u yriuyomsas e€, oOpaszys mnpodHbIe
MHOKECTBEHHBIE CBS3U.

[lepexon K U3y4EHHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHmanud 00yueHus, MOCTPOSHUs UHIMBUIYaTbHBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEUYUTh YIUIYOJIEHHOE U3YyYE€HHE T'€OMETPUU
KaK COCTaBJISIIONICH yueOHOro npeamera «MareMaTukay;

MOJIFOTOBUTH OOYYAIOIIMXCS K MPOAOKEHUI0 M3YyUYEHUS! MAaTEMaTHUKU C YYETOM
BbIOOpa Oyaymiei mnpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEXIY OOLIUM
U npodecCHoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «l'eomerpus» Ha yriyOJIeHHOM YPOBHE OTBOJUTCSA
204 gaca: B 10 kmacce — 102 uvaca (3 uyaca B Henmemwo), B 11 kmacce — 102 yaca
(3 gaca B HezeniO).
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COAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHbBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCThb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX.

B3anmHoe pacnosiokeHue TIpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAIOIINECs,
IapajuleNIbHblE M CKpeIIMBaroIuecs npsMble. [Ipu3Haku CKpEemMBarOIIMXCs MPSMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B MIPOCTPAHCTBE: NapajUICNIbHbIE MPSIMBIE
B IIPOCTPAHCTBE, NTAPAJUIEIIBHOCTD TPEX NPSIMBIX, IAPAIIIENBHOCTD IPSAMOM U IIIIOCKOCTH.
[lapamnenbHoe W IEHTpaAJIbHOE MPOEKTUPOBaHHE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapajlieJIbHOTO NpOoeKTHpoBaHud. M3o0paxkeHue Quryp B mnapajjiesbHOU
IPOCKIMHU. YTIbl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YrOJd MEXAY IPSIMbIMHU
B mpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEW: MapasuiesibHbIE TIOCKOCTH, CBOWMCTBA
napajuleNbHBIX TIockocTell. [IpocTeifne mpocTpaHcTBeHHbIE QUTYPBI HA MIOCKOCTH:
TETPadp, NapAIIIEIEIUIIE, IOCTPOCHUE CEUCHU.

[lepieHAUKYISPHOCT NPSAMOM M IJIOCKOCTH: NEPHNEHIUKYJAPHBIE MPSMBbIE
B IIPOCTPAHCTBE, MPSMbIE MTapaJUIENIbHBIE U MEPIICHAUKYISIPHBIE K TIIOCKOCTH, IIPU3HAK
NEPIEHINKYJIIPHOCTA MNPSIMOM M IJIOCKOCTH, TEOPEMA O MPSMOW MEPIEHAUKYISIPHOU
mwiockocTd. OpToroHanpHOE MNpoekThpoBaHue. [leprneHauKyIslp W HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10 INIOCKOCTH, IMPOEKIUS
burypsl Ha MJIOCKOCTb. [leprieHIUKYISIPHOCTh IJIOCKOCTEH: IPU3HAK
NEPIECHINKYJIIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX nepneHauKyIspax.

VYribl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIA YTOJI,
JMHEMHBINA yTroJl ABYIpaHHOro yrjia. TpE€XrpaHHblii 1 MHOTOTpaHHbIe yriibl. CBOWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yrija. CBoicTBa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CHHYCOB JIJI1 TPEXTPAHHOTO YTJa.

MHororpaHHuKHu

Buapl MHOrOrpaHHUKOB, pa3BEépTKa MHOTOrpaHHuka. [Ipusma: n-yroneHas npusma,
opsiMasi M HaKJIOHHAasT MpU3Mbl, OOKOBas M TMOJHAs IOBEPXHOCTb IPHU3MBI.
[Tapamnenenunen, NpssMOYTOJbHBIN apaJUIEIEIUIIe] U €ro CBOMCTBA. Kparyanmme nytu
Ha IIOBEPXHOCTM MHOrorpaHHuka. Teopema Ounepa. IIpoctpaHcTBeHHas Tteopema
[Tugaropa. [lupamuna: n-yronbHas nupamujaa, OpaBUJIbHAs U YCEUEHHAsl NMHUPaMUJBIL.
CpoiictBa pEéOep U OOKOBBIX TpaHell MpaBWIbHON mupamuisl. [lpaBunbHbIE
MHOTOI'PDAaHHMKM: [PaBWIbHAs NpU3Ma M M[paBWIbHAS IHUpamMuia, IpaBUJIbHAs
TpeyrojbHas MUpamMuaa U MpaBUJIbHBIA TeTpasap, KyO. [IpeacraBnenue o mpaBUIbHBIX
MHOT'OIPaHHMKAX: OKTa’3Jp, JOAEKAdAP U UKOCADIP.

Brruncnenue 3neMEeHTOB MHOTOTpAaHHUKOB: péOpa, auaroHanu, yrisl. [lmomans
OOKOBOI1 MOBEPXHOCTH M MOJTHON MOBEPXHOCTH MPSMOU MPU3MBI, TIIOIIA b OCHOBAHUH,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMOit ipu3Mbl. [1nomaas 60KoBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABWIBHON MUpaMU/Ibl, TEOPEMA O IJIOIIAIN YCEUEHHOU MUPAMUJIBI.

CummeTpus B TIPOCTpaHCTBE.  DJIEMEHTbl  CHUMMETPUU  MPABUIIbHBIX
MHOrOTpaHHUKOB. CHUMMETpUsi B  MPaBWIBbHOM MHOTOTPAHHHUKE: CHUMMETpUS
napajuiesienunesa, CUMMETPUsS MPABUIBHBIX MPU3M, CUMMETPHUS MPABUIBLHOU
NUpPaMUJIbIL.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpPaBICHHbBIC
BEKTOpPBl. PaBeHCTBO BEKTOPOB. [I€WCTBHUS C BEKTOpAMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHO>KEHHE BEKTOpa Ha 4ucyio. CBOWCTBa
CJI0’KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUA BEKTOpa Ha unciio. [[oHsATHE KOMITTITaHApHBIE
BeKTOpBl. [Ipu3Hak kKomIaHapHOCTH TpEX BeKTOpoB. [IpaBuno mnapamienenurena.
Teopema 0 pa3noxkKEeHUM BEKTOpPA M0 TPEM HEKOMILIaHAPHBIM BekTopaMm. [IpsiMoyrosibHas
cuctemMa KoopauHat B mnpoctpaHcTtBe. Koopaunatel BekTopa. CBsA3b  MEXKIY
KOOpJAMHATAMH BEKTOpPA U KOOPAMHATAMH TOUYEK. YTOJ MEXIy BekTopamu. CKanasipHOe
MPOM3BEICHUE BEKTOPOB.

11 KJIIACC

Tena Bpalmenust

[ToHsTHS: UMAMHAPUYECKAs TOBEPXHOCTh, KOHMUECKas TOBEPXHOCTh, cpepruueckas
MOBEPXHOCTh, OOpa3yomue mnoBepxHocTed. Tenma BpamleHus: UWIMHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. BzaumnHoe pacnonokeHue chepsl M IUIOCKOCTH,
KacareJbHas IIIOCKOCTh K chepe. M3o0paskeHue Ten BpallleHus Ha MI0ckocTu. Pa3BépTka
HUIMHApa U KoHyca. CumMeTpust cepsl U mapa.

O6béM. OcHoBHBIE cBOIcTBa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIBHOTO
napauienenunena u cienctBus u3 He€. OObEM NpsSMON M HAKJIOHHOW IPU3MBI,
WIMHAPA, TUPpaMUIbL U KOHyca. OOBEM I1apa U apoBOTO CETMEHTA.

KomMOuHanuu Ten BpameHuss 1 MHOTOTpaHHUKOB. [Ipu3mMa, BrimcanHas B MIJIAHID,
onucaHHas okoJio nuianHapa. [lepeceuenue cdepsl 1 mapa ¢ miockoctbio. Kacanue mapa
u cepsl iockocThio. [loHsATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO cdepbl, chepsl,
BIIMCAHHOM B MHOTOTPAHHUK WJIN TEJIO BPAIICHUS.

[Tnomaaes MOBEpPXHOCTH IIUIUMHIPA, KOHYCA, IIOIIaab cepsl U e€ yactei. [Togodue
B npoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMAACH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeoOpa3zoBanue  momoOusi, roMmorteTusi.  PemieHue 3agady = Ha  MJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre cedeHWil MHOIOTPAaHHUKOB W TEJI BpALICHUS: CEYEHMS LMJIMHIpA
(mapasuiesbHO ¥ NEPIICHIUKYIISPHO OCH), CEUeHUsI KOHYca (mapajljieIbHO€ OCHOBAHUIO U
MPOXOJsIlee Yepe3 BEpIINHY), CEYEHHUs Iapa, METOJIbl OCTPOEHUSI CEYEHUN: METOA
CJIEZ0B, METOJI BHYTPEHHETO IPOESKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIEU NIIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopbsl B mpocTtpaHcTtBe. Omnepauny Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOoB. CBOMCTBa BEKTOPHOTO yMHOXEHMs. lIpsMoyrospHas cucreMa KOOpIHUHAT
B nnpocTpancTBe. KoopanHaTs! BekTopa. Pasnoxxenue Bekropa o 6asucy. KoopaunarHo-
BEKTOPHBIN METOJ IPU PELIEHUN N'€OMETPUUECKUX 3a/1a4.

JABHKEHUS B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. J[Brkenns u paBeHCTBO duryp. OOmume
CBOMCTBA JBMXKEHWW. Buapl ABWKEHUN: NapajUieIbHbIA NEPEHOC, LEHTpaJbHAs
CUMMETpHS, 3€pKajlbHasi CHUMMETpHs, IOBOPOT BOKpyr mpsimoil. I[IpeoOpazoBanus
nono6wus. [Ipsimast u cdhepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydaromuics HayqYUTCs:

cBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPUU MPHU PEIICHUN
3aJ1a4 1 NIPOBEICHUU MaTEMATUYECKUX PACCYXKACHUM;

MPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IpU PELICHUH
reOMEeTPUYECKUX 3a/1ay;

KJacCU(QUIMPOBaTh B3aUMHOE PpACIOJIOKEHHE TPSIMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE;

cBOOOJHO ONEPUPOBATh MOHATUSIMU, CBSI3aHHBIMU C YTJIaMH B MPOCTPAHCTBE:
MEXy IPSIMBIMU B IPOCTPAHCTBE, MEXKTY IPSIMON U TUIOCKOCTBIO;

cBOOOHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

cBOOO/IHO pacro3HaBaTb OCHOBHBIE BHU]Ibl MHOTOTPAHHUKOB (MpU3Ma, MUpaMuja,
IPSIMOYTOJIBHBIN Napajienenumnes, Kyo);

KJIacCU(PHUIMPOBATh MHOI'OTPAHHUKH, BEIOMpasi OCHOBaHUS IS KIacCU(PUKaLY;

CBOOOJHO OIEPUPOBATh MOHATUSAMH, CBSI3AHHBIMH C CEYEHHEM MHOTOTPAaHHHUKOB
IUIOCKOCTBIO;

BBITNOJIHATH apajliedbHOE, IEHTPAJIbHOE U OPTOTOHAIBHOE MPOSKTHUPOBAHHUE (HUTYD
Ha IUIOCKOCTb, BBINOJIHATh U300paykeHus (PUTyp Ha IUIOCKOCTH;

CTPOUTb CEYEHUS MHOTOI'PAHHUKOB pa3IMYHbBIMH METOJIAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHUBY;

BBIYMCIIATh IUIOMIAJA TOBEPXHOCTEW MHOIOTPaHHUKOB (IIpU3Ma, NUpamuia),
T€OMETPUUECKUX TEJl C IPUMEHEHHEM (PopMyT;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CHUMMETPHUS B IMPOCTPAHCTBE, LIEHTpP, OChH
Y TJIOCKOCTh CHMMETPHHU, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOJIHO  ONEpUpPOBAaTh MOHATHUAMH, COOTBETCTBYIOLUIMMH  BEKTOpamM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIOJHSATH IEHCTBUS Ha/l BEKTOPAMU;

pelaTh 3a1a4d Ha JOKA3aTelbCTBO MATEMAaTUUYECKUMX OTHOILIEHUI M HaXOXIACHHE
rE€OMETPUYECKUX  BEJIUYMH, TMPUMEHSAS M3BECTHBIE METOAbl IPHU  PELICHUU
MaTEeMaTUYECKHX 3a]a4 MOBBILIEHHOTO M BBICOKOI'O YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MpOCTEHIIMe  MNpOorpaMMHBIE  CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  MPEOOpPaA30BHIBATH u UHTEPIPETUPOBATH uHdOpMaIUIO
0 TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEICTABICHHYI0O Ha 4YepTexkax u
pUCYHKaX;

NPUMEHSTh TOJIyYCHHbIE 3HAHHWS Ha MPAKTHKE: CPaBHUBATh U AHAIU3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh W3YYEHHBIE TOHSTHS B MPOIECCE MOMCKA PEelIeHUs
MaTeMaTu4yecku c(hOpMyIUPOBAHHOM MTPOOIEMBbI, MOJIETUPOBATH PEAbHbIE CUTYallUH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IOCTPOCHHbIE MOJEIM C  HCIOJb30BAHUEM
r€OMETPUYECKUX MOHATUM U TEOpEM, anmnapara ajreopbl, peraTh NpakTHUYeCKUe 3a1auH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJTUUHH;

UMETh MPEAICTABICHUS] 00 OCHOBHBIX dTallax pa3BUTHSA F€OMETPUU KaK COCTaBHOU
4yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K konity 11 ki1acca o0yyaromuiics HayqYuTCs:

CBOOOJTHO OMIEPUPOBATH MOHSITUIIMH, CBI3aHHBIMU C LIMJTMHIPUYECKOM, KOHUYECKOM
U c(hepuvecKOil MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI OJTYUYECHHUS;

OTIEpUPOBATH TIOHSITHSIMH, CBI3aHHBIMU C T€JIAMHU BPAIICHUS: IUJTUHAPOM, KOHYCOM,
chepoit u mapow;

pacrio3HaBaTth Teja BpaileHus (IUIUHIpP, KOHYC, cdepa u map) u oObICHAThH
CIOCOOBI OTYYEHUS TEJ BPALLCHUS;

KJ1acCU(UIIMPOBATH B3aMMHOE PACIIONIONKEHUE CPEPHI U TNTIOCKOCTH;

BBIYHCIIATh BEIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIEHUS, OOBEMBI U
IJIOIIAM TIOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpalICHUS, T€OMETPUYECKUX Tell
C IpUMEeHEeHUEM (HOpMYIT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C KOMOMHAIIUSIMU TEJ BpAILEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B Cpepy M OMUCAHHBINA OKOJIO cepsl,
ctepa, BMCaHHAs B MHOTOTPAaHHUK WUJTU TEJIO BPAIICHHUS;

BBIYUCIIATh COOTHOIICHUS MEXIy IUIONIAIIMH TOBEPXHOCTEH M 00BbEMamMu
IMOJOOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX PUTYpP: B CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHMUSI
TEJ BpAaIllEHHUS,

U3BJIEKaTh,  MHTEPIPETUPOBATH u npeoOpa3oBbIBAThH uHdopmaIuio
0 TPOCTPAHCTBEHHBIX T'€OMETpPUYECKUX (Urypax, MPEICTABICHHYI0O Ha 4YepTexkax u
PUCYHKaX;

CBOOO/IHO OIIEPUPOBATH ITOHATHUEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHSTH ONEpallMy HaJl BEKTOPaMHu;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOI CHCTEME KOOP/INHAT;

pemiath T€OMETPUYECKHE 3aJaud HAa BBIYHUCICHUE YIJIOB MEXKIY NPSIMBIMH M
IUIOCKOCTSIMHM, BBIYMCJIIEHHE PpACCTOSHUM OT TOYKM JO IUIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A TP PEILICHUN;
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CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CB3aHHBIMU C JIBUKEHHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKCHUM;

BBITIOJIHATh U300paKEHUSI MHOTOIPAHHUKOM M TeJl BpalllEHUs MPU NapajijieIbHOM
NepeHoce, IEHTPaIbHON CUMMETPUH, 3€pKaIbHON CUMMETPUH, TIPU MOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHusl TO100KS;

CTPOUTh CEYEHUST MHOIOTPAHHMKOB MW TEJN BpAlCHUSA: CEUCHHS LWIMHAPA
(mapasuieNbHO ¥ MEePIEeHIMKYIISPHO OCH), CeUeHUsI KOHYca (TTapajljieIbHO€ OCHOBAHUIO U
POXO/siilee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

HCIIOJB30BaTh METO/IbI TOCTPOCHUSI CEYEHU: METOJ CJIEJIOB, METOJl BHYTPEHHETO
MPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEN INTIOCKOCTH;

JIOKa3bIBATh TEOMETPUUECKHUE YTBEPKICHHUS;

MPUMEHSATh TeOMeTpU4ecKrue (akThl JJIsi PEIIeHUsS CTEPEOMETPUYECKUX 3ajad,
MPEANOIAraloIuX HECKOIbKO IIarOB PEIICHUS, €CJIM YCIOBUSI MPUMEHEHUS 3aJaHbl
B SIBHOU U HEABHOU (hopme;

pelaTth 3ajauyd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUM M HAXOXKJICHUE
r€OMETPUYECKUX BEJINYNH;

IPUMEHSTh POrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a/1adY;

MPUMEHSTh MOJYYCHHbIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PealbHbIE CUTYAIlUU, TPUMEHSITh U3YUYEHHbIC MTOHATHS, TEOPEMbI, CBOMCTBA
B IIpollecce IMOMCKA pEeHIeHUus MaTeMaTH4YecKd CHOpPMYITUPOBAHHOU MPOOIEMBI,
MOJIEIMPOBATh pEaNIbHbIE CUTYAIlUU Ha SA3bIKE T€OMETPUM, UCCIEAOBATh MOCTPOCHHbIE
MOJIENIA C HMCTOJIB30BAHMEM T€OMETPUUYECKUX MOHSATHH M TEOpeM, armapara aareOphl,
pelaTh MPaKTUYECKHE 3aa4UH, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYMH;

UMETh MPEACTABICHUS] 00 OCHOBHBIX 3Tallax pa3BUTHSA F€OMETPUU KaK COCTaBHOU
yacTu QyHIaMEHTA PAa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
Hazpanwue KommuecTtBo OcHOBHBIE BHJIBI ACSITEILHOCTH
OcHOBHOE cofiepKaHne
paszena (TeMbl) Kypca 4acoB yJamnmxcs
BBenenue B crepeoMeTpHIo 23 OCHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTh MIOCKOCTh Kak GUTypy,

burypsl.
[TonaTus cTepeoMeTpUn: TOUKa,

npsiMasi, INOCKOCTb, TPOCTPAHCTBO.
OcHoBHBbIE NTpaBUIa U300paAKESHUS

Ha PUCYHKE TUIOCKOCTH, TapaJUIeITbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[lonsaTus: mepecekaromuecs miocKoCTH,
NepeceKaroIuecs mpsMasi U TUIOCKOCTB;
MOJIyTIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHNe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJICJICTBUS U3 HUX.

CriocoOslI 3a1aHuUs IPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHNs MPSMBIX U TNIOCKOCTEH.
Ceuenus. M3o0paxeHue ceueHnit

B KOTOPOM BBIMOJHSETCSA TUTAHUMETPHSL.
Jlemats mpOCTENIIINE JIOTUYECKUE
BBIBOJIbI U3 aKCUOMATHKH TIOCKOCTH.
[TpuBOAUTH MPUMEPHI peaTbHBIX
00BEKTOB, UcATN3alNENH KOTOPBIX
SIBJISIFOTCSI aKCUOMBI T€OMETPHH.
N3yyaTh, NpUMEHSATh TPUHLIUIIBI
MOCTPOEHUS CEYEHUH.

Hcnonb3oBaTh il MOCTPOCHUS
CEYEHMI METO/I CIIEe/I0B, METO/
BHYTPEHHET O MPOSKTUPOBAHUS, METO]T
NEPEHOCA CEKYLIEN TUIOCKOCTH.
Pemiatek cTepeoMeTpuieckue 3a1aun:
Ha OINpPEJEICHUE BUAA CEUYEHUS U
HAXOXKJEHUE €r0 TUIONIAIH.
AKTyanu3upoBath (PaKThl U METOABI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
POBOJUTH AHATOTHH.

Hcnonb3oBaTh IpH pelIeHUH 3a1a4
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MUPAMU/JIBL, KyOa U PU3MBI, KOTOPHIE
MIPOXOJST uepes3 ux peopa.
N3o00paxkeHne nepecedeHus
ITOJyYEHHBIX IUIOCKOCTEM.
PackpairBaHye MOCTPOEHHBIX CEUEHHI
Pa3HBIMU 1IBETAMH.

Meron cnefoB Ji1si TOCTPOSHUS
ceueHuil. CBOICTBA EpeCEUECHHI
IPSAMBIX U TI0cKocTer. IlocTpoenue
CEUYeHUH B MUpaMuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIKCh 11aroB
MOCTPOEHUS.

[ToBTOpEHME MITAHUMETPUHU.

Teopema o mponopHrOHATBHBIX
otpeskax. [TogoOue TpeyroapHUKOB.
Teopema Menenas. Pacuérsl

B CEYEHUAX Ha BEBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHS ITTAHUMETPUU

U CTEPEOMETPUU

CIIeNyIONMe TNIAHUMETPUIECKrEe (haKThI
Y METOJIbIL:

Teopemsr Daneca u

O NPONOPLUHOHAIBHBIX OTPE3KaX.
ANTOpPUTM JAENIeHUs OTpe3Ka

Ha n paBHBIX yacTer. Teopema
Menenas.

PaBHOOEApPEHHBIN TPEYTOJbHUK.
PaBHOCTOpOHHMII TPEYTOJIbHUK.
[IpsAMOYTOJIbHBIN TPEYTOJILHUK.
CBOMCTBO CpeaHeN JIMHUU
TpeyroyibHuKa. CBONCTBO OMCCEKTPUCHI
yriia TpeyrojpHuka. CBOMCTBO MeIMaH
TPEYTOJIbHUKA.

[TpusHaku momo0us TPEYrOIHLHUKOB.
[Tonyuats npencraBiaeHus 06
OCHOBHBIX 3TaIlax Pa3BUTHUS TEOMETPUU
KaK COCTaBHOM 4acTu pyHIaMeHTa
pPa3BUTHS TEXHOJIOTUI

B3auMHoe pacrionoxeHune
MPSIMBIX B IPOCTPAHCTBE

B3anmHO€e pacnonoxeHue npsiMbIx

B IpoCcTpaHCcTBE. CKPEIUBAIOIINECS
npsmele. [Ipu3Haku ckpemmBaromuXcs
IPSIMBIX.

[TapannensHble npsiMbIe

Krnaccudunuposats B3auMHoe
PACIIOJIOKEHUE MTPSIMBIX

B IIPOCTPAHCTBE, HILTFOCTPUPYSI
PHCYHKaMH M TIPUBOJISI IPUMEPBI
W3 peajbHOU KU3HU.
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B IIpOCTpaHCTBE. Teopema

O CYILIECTBOBAHUM U €JUHCTBEHHOCTH
IIPSMOU MAPAIIENBHON JaHHON
IIPSMOU, TPOXOIAILIEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeKaLEN

HA TaHHOU IIPSMOM.

JlemMma 0 nepeceyeHny napaIeIbHbIX
MPSAMBIX INIOCKOCTRIO. [TapannensHOCTh
TpEX npsAMbIX. Teopema o TpEx
napaieIbHbIX NPSIMBIX.

TeopeMa 0 CKpeIMBAOIINUXCS TPSMBIX.
[TapamienpbHOE IPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapAJIIEIIBHOTO
npoektupoBanus. 3o00paxenue
pa3HbIX (QUTyp B MapayIeIbHON
IIPOEKIUU.

I{enTpasnbHas npoekuus.

VY011 ¢ COHanpaBIEHHBIMU CTOPOHAMM.
YT0oJ1 MEXKy IPSIMBIMHU.

3ajaun Ha I0KA3aTENbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacCIOJIOKEHUEM IPSIMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOPEMY

0 CYLIECTBOBAaHUHU U €IMHCTBEHHOCTHU
MapauIETbHON MPSIMOM, TIPOXOAALIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kale Ha IPYyrou MpsiMO; JIEMMY

0 MEPECEUEHUH TIIIOCKOCTH JBYMS
MapaJICIbHBIMU PSAMBIMU; TEOPEMY

0 TPEX MmapajuIeIbHbIX MPSIMBIX.
Jloka3pIBaTh IIpU3HAK
CKPEIIHBAIOIINXCS MPSAMBIX, TEOPEMY
0 CKPEUIMBAKOIIUXCS MPSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHANPAaBJIEHHBIMU CTOPOHAMM.
OOBACHSTH, YTO HA3bIBACTCS
NapajuieNIbHbIM U LIEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KaK BBITTOIHAETCS
NPOEKTUPOBaHUE (PUTYDP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapaslIeIbHOTO
IIPOEKTUPOBAHMS.

N3o0paxkath B mapajuieabHON
IIPOEKLIMU Pa3HbIE TEOMETPUUECKHE
burypsl.

Pemars crepeomerpudeckue 3anauu
Ha JJ0Ka3aTEJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHNUEM MPSIMBIX
B [IPOCTPAHCTBE.
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[IpoBoauTH MOKA3aTENbHbBIE
paccykJeHus MpU PELICHUN
r€OMETPUYECKUX 3a/1a4, CBS3aHHBIX
CO B3aMMHBIM PACIIOI0KEHUEM
NPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEP>KIECHHUS C LIETIBIO
BBISIBJICHUSI JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUM.
MonenupoBaTh peaabHbIE CUTYAILUH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MTPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUHU.
HccnenoBats NOCTPOEHHBIE MOJEIIN
C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSATUH U TEOPEM, amnmapara ajareopsl,
1T (POBBIX PECYPCOB.

[Tony4ats npeacTaBieHUe

0 IEHTPaJIbHOM MTPOECKTUPOBAHUU

1 00 ucropun padboT MO TEOPUHU
NEPCIEKTUBbI

[TapanienbHOCTh MPSAMBIX
U TUIOCKOCTEN
B IIPOCTPAHCTBE

[TonsATHA: MapaUIeIbHOCTD NPAMOM U
IIJIOCKOCTH B MPOCTPAHCTBE.

[Ipr3Hak napajsienbHOCTH MPSMOU U
miockocT. CBOMCTBA NapaJIeIbBHOCTH

Knaccuduumposats B3auMHoe
PacIoI0KEHUE NPSIMOM U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOAS
COOTBETCTBYIOIINE TPUMEPHI
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IIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3amauu

Ha BBIYMCIIEHUE U JI0KA3aTEbCTBO,
CBSI3aHHBIE C NIAPAJUIEIBHOCTBIO

IIpAMBIX U IJIOCKOCTEHN B IPOCTPaHCTBE.

ITocTpoeHue ceueHust, MPOXOISIIETr0
4yepe3 JaHHYIO MPSIMYIO Ha YEPTEKE U
MAPAILICIIBHOTO APYTOU MPSIMOM.
Pacuér otHOmIenun. [TapannenpHas
MPOEKIINS, TPUMEHEHUE

JUTSI TIOCTPOSHUS CeYeHUM Ky0a

Y Napajuiesienunesa.

CpoiicTBa napamienenuneaa U Ipu3Msl.

[TapannensHble ockocTH. IIpu3Haku
MapajuIeIbHOCTH IBYX IJIOCKOCTEHN.
Teopema 0 napajuieIbHOCTH U
€IUHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEH YEPES TOUKY, HE
MPUHAIIEKAITYIO0 JAHHOU MIIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napajuieNIbHbIX INIOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
MIEPECEUCHHUSI IPHU MIEPECEUEHUU ABYX
rapasuieabHbIX TIIOCKOCTEN TPETHEN;
00 OTpe3Kax mapayyIeIbHBIX MPSIMBIX,
3aKIIFOUYEHHBIX MEXKY MapayieIbHbIMU

Y3 pEaIbHOU )KU3HMU.
@opMyIUpOBATh ONPEAEIECHUE
NapajuieNIbHbIX OPSIMOM U INIOCKOCTH.
Jloka3pIBaTh IIpU3HAK

0 MapaAIJIENBHOCTH IPSIMOM U
IJIOCKOCTH; CBOKMCTBA MAPAIIIENBHOCTH
IPSAMOU U INIOCKOCTH.

Pemars crepeomerpruueckue 3a1aun
BBIYMCJIEHUA U IOKA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAITIETBHOCTBIO
MPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE.
Pemars npaktrueckue 3a1aun

Ha ITOCTPOCHUE CEUCHUI Ha YEepTEkKaAX
TeTpa’apa U napajjieacnuIea.
Pemars crepeomerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOEHUEM CEUECHUI
IIJIOCKOCTBIO.

[IpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0OKa3aTEJIbHBIE PACCYKICHHS

IIPU PELICHUU T€OMETPUYECKHX 3a1a4
CBSI3aHHBIX C [TAPAJUIEIIBHOCTBIO
IIJIOCKOCTEN.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
peanbHbIE CUTYAlluH, CBA3aHHbIE

C IapaJuIeNIbHOCTBIO MPSMOU U
IIJIOCKOCTHU B TPOCTPAHCTBE;
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IIJIOCKOCTSIMU; O IEPECEYEHUH NPSIMOM
C IByMsI ITapaJIIeJIbHBIMU IIJIOCKOCTSIMU

MOJIEIUPOBAThH pEeAJIbHbIE CUTYyAIUU,
CBSI3aHHBIE C MTAPaAJUIEIIBHOCTBIO
NPSIMOM U TIJIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE€ TEOMETPUU

IleprieHIMKYISAPHOCTD
IIPSMBIX U IUNIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenwue: Teopema [Tudaropa

Ha [JIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenunena. Beraucienue 1imH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napasuieJIenunese.
[leprieHAUKYISAPHOCTD IPSIMOU U
mockoctu. [Iprusnak
MEPIICHIUKYJIIPHOCTH MPSMOU U
IJIOCKOCTH. Teopema 0 CyIecTBOBaHUA
Y €IMHCTBEHHOCTH MPSMOH,
MIPOXOJAILIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIICHANKYISIPHOU
K miockoctu. I1nockoctu n
MEPIICHIUKYJISIPHBIE UM MpsIMast

B MHOI'OTPaHHUKAX.
[lepneHANKYIISIp U HAKJIIOHHAS.
ITocTpoenue neprneHIuKysipa

U3 TOYKHU Ha NPSIMYIO.

Teopema o0 TpEX nepIEeHANKYJIIApaAx
(mpsimast 1 oOpaTHas).

AKTyanu3upoBath (HaKThl U METOIbI
IJJAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.
DopMyIUpPOBATH ONIPEACIICHHUS:
NEPIECHIUKYIISIPHBIX PSIMBIX

B IIPOCTPAHCTBE; ONPEICIICHUE MTPSMOH,
MEPIIEHAUKYJISIPHON K TUIOCKOCTH.
Jloka3pIBaTh: IEMMY

0 NEPHEHAUKYIIPHOCTH ABYX
NapajuieNIbHBIX MPSMBIX K TPEThEU
MPSMOM; TEOPEMBI O CBSI3U MEXKIY
NapajuIeIbHOCTBIO MPSAMBIX U UX
NEPIEHIUKYJIIPHOCTBIO K IIJIOCKOCTH.
JloKa3pIBaTh: TEOPEMY, BBIPAKAIOLILYIO
MIPU3HAK NEPIECHINKYISIPHOCTH MPSIMOUN
Y IUIOCKOCTHU;, TEOPEMY

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSIMOU, IPOXOASAIIEN YepPE3 JaHHYIO
TOYKY U NIEPIIEHIUKYIIAPHON K JAHHON
IJIOCKOCTH.

N3o0paxaTs B3aIMHO
NEPNEHIUKYIISIPHBIE PAMYIO
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YT0oJ1 MEXKy CKPELMBAIOIUMUCS
npsMbIMU. [lonck nepneHauKyIIpHbIX
IIPSIMBIX C IOMOILBIO
MEePHEHANKYJISIPHBIX IUNTIOCKOCTEN
OpTOroHaJIbHOE NPOEKTUPOBAHHUE.
[Toctpoenue ceuenuit kyoa, IpU3MBlI,
IIPaBUIILHOM MMPAMHUJIBI C IIOMOLIBIO
OPTOTOHAJIBbHOU MPOEKIIMH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH. ITnockoctn
CUMMETPHUI B MHOTOI'PaHHHUKAX.
[Ipu3Hak nepneHuKyJIIpHOCTH
IIPSIMOM U IJIOCKOCTH KaK CIIECTBUE
cumMmetpuu. [IpaBunbHbIe
MHOT'OTPAaHHUKHU

Pacuér paccrosiHuil OT TOUKH

10 110cKOCTH. CocoObl OIyCTUTH
NEPIEHANKYJIAPBI: CAMMETPHSL, CABUT
TOYKH I10 NTapaJUIEIIbHON MPSMOM.
CaBur 1o HenapaIeIbHOU MPSIMOH,
VU3MEHEHHE PACCTOSHUMN

Y TJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
NEPIEHINKYJIAPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[lonyuath npencTaBieHue O 3HAYCHUH
NEPIEHANKYJIIApA IJIsl APYTUX 001acTen
Hayku ((pu3HKa, YHEPreTUKa, Ja3epHBIC
TEXHOJIOTHH ), B PEATIbHON KU3HU
(TexHHUKa, OKpY’Karomas 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHHUS, CBA3aHHBIE
C MPOEKUMEN NPSIMOU Ha TIJIOCKOCTb,
HEIEPIECHINKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3pIiBaTh TEOPEMY O TPEX
MEPIIEHAUKYJISIPaX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
MEPIICHAUKYJISIPaX.

[TonyuaThe mpeacTaBieHHUE

00 OPTOrOHAJIBLHOM MPOEKTUPOBAHUHU.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKH HA MPAMYIO.

Pemars crepeomerpuueckue 3aauu,
CBSI3aHHBIE C MIEPIIEHAUKYJIAPHOCTHIO
IPSAAMOU U INTIOCKOCTH.

Pemate npuknagseie 3axauu,
CBSI3aHHBIE C HAXOXKJICHUEM
F€OMETPUYECKUX BEJIUYNH.
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Pemats crepeoMeTpudecKue 3aaauy,
CBSA3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPNEHAUKYIIIPAX,
HAaXO0XKJECHUEM PACCTOSTHUM,
IIOCTPOCHUEM ITPOECKLIAM.

CpaBHHBaTh U AaHAJIM3UPOBATH
YTBEPKIAEHUS C LEIBIO BBISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
AHanm3upoBaTh U MOACINPOBAThH

HAa SI3bIKE TEOMETPUU PEAJIbHBIE
CUTYyAalllH, CBA3aHHBIE

C IIEPIEHAUKYJIIPHOCTBIO IIPSIMOM U
IJIOCKOCTH;, UCCIIEA0BATH TIOCTPOEHHBIE
MOJEJIN, B TOM YHCIIE U

C UCIOJIb30BAHUEM arIapara ajareopsl

VYTabl 1 pacCTOSTHUS

16

[ToBTOpEHME: YrOJ MEXAY NPIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHHYCOB.

[ToBTOpEHUE: Yyroa Mexay
CKPEIHUBAOIIUMUCS IPSIMBIMU

B IIpOCTpaHCTBE. ['eomeTpuueckue
METO/Ibl BBIUMCIIEHUS YIJIa MEXIY
MPSIMBIMA B MHOTOTPaHHUKAX.

AxTtyanu3upoBaTh (HaKThl © METO/IbI
IJJAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.
DopMyIMpPOBATH ONPEIEIICHHAE
JIBYTPaHHOTO yTJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOIO YIJIA.
KnaccuduimpoBats 1ByrpaHHbI€ YTibl
B 3aBUCHMOCTH OT UX I'PaJyCHOU MEPHI.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOTO YIIA.
[lepnenauKyIIsIpHBIE INIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYJISIPHBIX
mockocren. [Ipusnak
NEPHEHANKYISIPHOCTH TUIOCKOCTEN;
TE0-peMa O IIPSIMOM MepeceyeHus ABYX
IJIOCKOCTEN MEPIIEHANKYIISIPHBIX
TPEThEN IIOCKOCTH.

IIpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3MEpeHus, CBOICTBa
IIPSAMOYTOJIBHOTO MapaJIIeIeIUIIe1a.
Teopema 0 nMaroHany MPSAMOYTOJIBHOTO
napajuieenuneaa u CIeaCcTBUe U3 Hee.
CrepeoMeTpuuecKre 1 MPUKIAIHbIC
3a/1a4y, CBSA3aHHBIC CO B3aUMHBIM
PaCIOJIOKEHUEM MPSAMBIX U IIIOCKOCTH.
IloBTOpEHHME: CKpEeMMBaIOIIMEC
IIPsIMBIE, TapaJIEIbHBIE IUIOCKOCTH

B CTaHJAPTHBIX MHOTOI'PaHHHUKAX.
[Tapa mapannenbHbIX IIIOCKOCTEN

Ha CKPELIMBAIOIINXCS IIPSIMBIX,
PacCTOSTHUE MEXITY
CKpELIMBAIOIIMMHUCS MPSIMBIMU

B IIPOCTBIX CUTYyaLUsX.

OnyckaHue NepreHIuKyJspoB,

DopMyIUPOBATH ONPEICIICHUE B3AUMHO
NEPIEHIUKYJIAPHBIX TIIOCKOCTEM.
Jloka3bIBaTh TEOpEMY O IPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEMN.

@opMyIUpPOBATH CIEACTBHE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpAs MEPIEHAUKYIISIPHA
MPSIMOU, 10 KOTOPOU MEPECEKAIOTCSA JIBE
IJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 TMaroOHaISIX NPSIMOYTOJIBHOTO
napasuielienuneaa.

Pemars crepeomeTpuueckue 3agaum,
CBSI3aHHBIE C MEPHEHIUKYISIPHOCTD
NPSIMBIX U TUIOCKOCTEHN, UCITONb3YS
TIAaHUMETPUIECKUE (PaKThl U METO/IBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS TPU
pPEILICHUU T€OMETPUUECKHX 3aaY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTBIO
IJIOCKOCTEMN.

AHaJIM3UPOBATh U MOJICJIUPOBATH

Ha SI3bIKE TEOMETPHUU PEATbHbIC
CUTYyalluU, CBS3aHHbBIC
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BBIYMCJICHNUE PACCTOSTHUNA OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPEILINBAIOINUMUCS IPAMBIMA

C IIOMOIIBIO NEPIEHAUKYIIPHON
IIJIOCKOCTH.

TpéxrpanHbli yroyi, HEPABEHCTBA
IU1s1 TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, TeopeMbl
KOCHHYCOB 1 CUHYCOB

IUTSL TPEXTPAHHOTO yTJIa. DJIEMEHTBI
chepudecKoit TeOMETPHH:
reo/1Ie3NYECKUe JTMHUU Ha 3eMJie

C MEPIEHIUKYISIPHOCTBIO MPSAMBIX U
IJIOCKOCTEMN.

HccnenoBars NoCTpOEHHBIE MOJENH,
B TOM YHCJIE ¥ C UCTIIOJIb30BAHUEM
anmnapara ajareOopsbl.

Pemate npuknaaHsle 3a1a4u,
CBSA3aHHBIE C HAXO0XKJIEHUEM
F€OMETPUYECKHUX BETUYHH

MHororpaHHUKH

Cucrematn3zanus 3HaHUI:
MHOrorpaHHHK U €r0 3JIEMEHTHI.
[Tupamuga. Buasl nupamun.
[IpaBunbHas nupamMuaa.
IIpusma. IIpsimMast u HakIOHHAS
npu3mel. [IpaBunpHas npusma.
[Ipsimoit mapajuienenumnes,

NPSIMOYTOJIbHBIN Mapauieenunesn, Kyo.

Breinykneie MHOTOTpaHHUKH. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJyIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUaHus,
KOMMEHTApHH.

AHanmM3upOBaTh PEIICHHUE 3a/1a4H.
PucoBarth BBITTYKIIbIE MHOTOTPAaHHHKH
C 3aJIJaHHBIMHU CBOMCTBaMU,;
BOCCTAHABIIMBATh OOIIUI BUI
BBITTYKJIOTO MHOTOTPAHHHKA TI0 IBYM
€T0 TPOESKIIHSIM.

JloKka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOTPaHHHKA.

PucoBath BBITYKJIbIE MHOTOTPAHHHKH
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C pa3HOM SMIIEPOBOM XAPAKTEPUCTUKOM;
UCCJIEN0BATh BO3MOKHOCTH MOJTyYEHHS
pe3yJbTara Ipy BapbUpOBaHUM IaHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIbHBIX
MHOTOIpaHHHUKOB. [ImaHupoBarh
IOCTPOEHHE PABUIIBHBIX
MHOTOI'PAaHHUKOB Ha MOBEPXHOCTSIX
JOPYTUX NPaBUIbHBIX MHOTOTPAaHHUKOB

BekTopsl B mpocTpaHCcTBE

12

ITonATHE BEKTOPA HA TUIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
IapajulesIenunea, YMHOKEHHE BEKTOPA
Ha 4KCJIO, PAa3JIOKEHUE BEKTOPA

1o 0a3ucy TpEX BEKTOPOB, HE JISKAIINX
B OJIHOU IIJIOCKOCTH.

CkansipHO€ IpOU3BEACHUE,
BBIYMCIICHUE yTJla MEXKy BEKTOPAMHU

B IIPOCTPAHCTBE.

IIpocrenmue 3a1aun ¢ BEKTOpAMHU

AKTyanu3upoBaTh (HaKThl U METOIbI
MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBath NOHSITUSIMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMIUJIAHAPHBIE BEKTOPHL. [ [puBOAUTH
puMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBath NpaBuUJia BHITTOJTHEHUS
JICCTBUM CJI0KEHHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

JIloka3bIBaTh TEOPEMY O PA3TOKEHUHU
J1000T0 BEKTOpA MO TPEM JTaHHBIM
HEKOMILTIAHAPHBIM BEKTOPAM
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[ToBTOpenue, 06001IeHNE
Y CUCTEMaTH3aIsl 3HAHHUI

Ob6o061maroniee MOBTOPEHUE MOHITHIA
1 METOJIOB Kypca reOMETPHH

10 kimacca, cucreMaTH3anys 3HAaHUH.
HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKHU U €€ pojIb B pPa3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA

Pewate cTepeomerpruyeckue 3aaauu
Ha JI0KA3aTeIbCTBO MATEMAaTUYECKHUX
OTHOILIEHUH, HAXOXK/ICHHUE
r€OMETPUYECKUX BEIUYUH (IJIHH,
YTJIOB, TUIOMIAIeH, 00bEMOB).
Hcnonp30BaTh NpU peELIEHUN
CTEPEOMETPUYECKUX 3a7a4
IJIaHUMETpUYECKre PaKkThl U METOBI.
[IpoBOAUTE TOTUUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHHS

IIPU PELIEHUHN CTEPEOMETPUUECKUX U
IJJAHUMETPUYECKUX 3a]1a4.
CpaBHHBaTh 1 aHAIU3UPOBATH
peaibHbIE CUTYallUH U BBISBIISATH
BO3MOXXHOCTB €€ MOACIIMPOBAHUS HA
SA3bIKE TEOMETPUHU.

MopaenupoBaTh peanbHyO CUTYaLHIO
Ha S13bIKE TE€OMETPHUH U UCCIEA0BATh
MIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIIOJIb30BAHUEM armapara ajareopsl.
Hcenonp30BaTh KOMIBIOTEPHBIE
IIPOTrpaMMBbI [IPU PELICHUU 33/1a4.
[TonyyaTh MpeacTaBIeHUE O TEOMETPUH
KaK O pa3BUBAIOLLEHCS HAayKe,
HCCIEAYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOM C peaTbHBIMA OOBEKTaMHU,
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IIOMOTAIOIIEN PEIINTh PEaJIbHbBIE
YKA3HEHHBIE CUTYalllN O POJIU
CTEPEOMETPUU B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh U AaHAJIM3UPOBATH
YTBEPKIAEHUS C LEIbIO BBISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUU.
HccenenoBaTh NOCTPOCHHBIE MOJEIH.
Hcnonb3oBath i poBbIE peCypChl

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue Konunuectso OCHOBHBIE BUJIBI JEATENBHOCTH
OcHoBHOE cozepxkaHne
paznena (Tembl) Kypca 4acoB yqalmxcst
AHanuTH4eCKasi FeOMETpHUs 15 IloBTOpEHNE: KOOPAMHATHI BEKTOPA AKTyanu3upoBath (HaKkThl 1 METObI

Ha TUIOCKOCTHU U B IIPOCTPAHCTBE,
CKAISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE IIPSMOM,
MPOXOJAILIEH Yepe3 IBE TOUKH.
YpaBHEHUE NIIIOCKOCTH, HOPMaJIb,
YPaBHEHHE IIOCKOCTH B OTPE3Kax.
BekropHoe npoussenenue. JInnernoie
HEpPABEHCTBA, IMHEWMHOE
[IPOrpaMMHUPOBaHHUE.

AHanMTHYECKHE METOJIBI pacuéra
yriia MEXy NPSAMBIMU U TIIOCKOCTSIMH
B MHOTrOrpaHHukax. ®@opmyna
PAcCTOSIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpAMHATAX.

Haxoxnenue paccTosiHuil OT TOUKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
MAPaMHJIE

IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

CBOIUTH OEUCTBUSL C BEKTOPAMU

K QHAJIOTUYHBIM JICCTBUSM C UX
KOOpJIMHATaMH.

BcnomHUTE onpenesieHue CKaiasipHOro
YMHOEHUS U €r0 CBOMCTBA.
BpraucasTe ¢ MOMOIIBIO CKAJISPHOTO
YMHOKEHUSI JUIMHBI BEKTOPOB, YTJIbI
MEK/]ly HUMH, YCTaHABINBATh
MEPIEHANKYIISIPHOCTh BEKTOPOB.
BpiBOaUTH ypaBHEHHE INIOCKOCTH U
(bopMyiy pacCTOSHUS OT TOUKH

110 TTOCKOCTH.

Pewars 3anaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METO/IBL.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/1a4
Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METOAA.
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AHaMM3UpoOBaTh U MOAEIIUPOBATH
Ha S13bIKE T€OMETPUM pEaIbHbIE
CUTYaIINH, CBSI3aHHbIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBathk MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreOpsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl.

3HaAKOMUTBLCA C UICTOPUEHN pa3BUTHUS
MaTeMaTUKU

[ToBTOpeHue, 0600IICHNE
W CUCTEMaTHU3alus 3HAHUHI

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJAPTHBIE MHOTOTPAHHUKHU, METOL
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
IIEPECEUYCHMS IPSMBIX U TUNIOCKOCTEN.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapaJuleIbHbIE CEUEHUs, PACUET
OTHOLIEHUH, YIJIBI MEXAY
CKPELIMBAIOIINMHUCS PSIMBIMHU.
IlepnenauKyIIsIpHBIE TIPSIMBIE U
IJIOCKOCTHU: CTAHAAPTHBIE MTapbl
NEPIEHANKYJIAPHBIX IUIOCKOCTEN U
IIPSMBIX, CHMMETPHH
MHOT'OIPaHHUKOB, TEOpEMA O TPEX
IIEPIICHIUKYJISIPAaX, BBIYUCIEHUS JUIMH

CtpouTs ceueHusl.

Pemiath ctepeoMeTpuueckre 3aaaun
Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX
OTHOIIICHU, HAX0KJCHHE
r€OMETPUYECKUX BEJIMYUH (JJTUH,
VTJIOB, TUIOIIAICH, 00BEMOB).
Hcnonb3oBath npu penieHuu
CTEPEOMETPUYECKHX 3a1a4
MJIAHUMETPUIECKUE (PaKThl 1 METOJIBI.
[IpoBOAUTE JTOTUUECKU KOPPEKTHBIC
JIOKa3aTEIbHbIE PACCYKICHUS

[IPU PEIICHUU CTEPEOMETPUUECKUX
3a7ad4.

CpaBHUBATH U aHAJIU3UPOBATH

60



OepnepanpHas padbouas nporpamma | Maremaruka. 10—11 xnaccel (yrimyOnéHHBINA ypOBEHB)

B MHOTOTpaHHUKAX.
[ToBTOpEeHUeE: momanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI

JUTS TUTOIIAZIeH, COOOpaskeHUs
0J100MSI.

[Lomaay ceyeHnit MHOTOTPAHHUKOB:
IJIONIAIA TTIOBEPXHOCTEH, pa3pe3aHusi
Ha 4acTH, COOOpaKeHUsl Mo100us

peanbHbIE CUTYallUU U BBISIBISITH
BO3MOXHOCTh €€ MOJIETTUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peajibHyIO CUTYaIUIO
Ha A3bIKE T€OMETPUU U UCCIIEI0BATh
MMOCTPOEHHBIE MOJIENIU, B TOM YHUCIIE U
C UCIOJIB30BaHUEM ariapara ajareOphi.
Hcnonb30BaTh KOMIBIOTEPHBIE
MpOrpamMMBbl MPU PEIICHUH 3aa4

OO6bEM MHOTOTpaHHHKA

17

O6béM Tena. O6bEM IPSIMOYTOJIBHOTO
napasuienenunena. 3aaaun

00 yiBoeHuu Ky0Oa, 0 KBajpaType
Ky0a; 0 TPUCEKIIMH YTJIa.
CrepeoMeTpuuecKkue 3aauu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapasijiesienunesa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BhIUKCIIEHUEM 00bEMA
MPSIMOYTOJILHOTO MapasuiesenuIie/1a.
OO0BEM IPSIMOI TTPU3MBI.
CrepeomeTpuueckue 3a/1auu,
CBSI3aHHBIE C BBIUHUCIEHUEM 00BEMOB
npssMor ipu3Msbl. [Ipuknaaabie
3aa4H, CBSI3aHHBIE C 00BEMOM
IIPSIMOU MTPU3MBI.

CB0OOOHO ONEPUPOBATH MOHATUSIMU:
00bEM TeNa, 00BEM TPSAMOYTOIBLHOTO
napajuieiaenunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJILHOTO MapaJljiesienuIesa,
CJICICTBUSA U3 HEE.

Pa3pe3aTb MHOTOTpaHHUKH,
NEePEeKIabIBaTh YaCTH.

Pemats cTepeomeTpuyeckue 3aauu,
CBSI3aHHBIE C BHIYMCIIEHHEM 00BbEMA
MPSMOYTOJIBHOTO Mapajieyenunesaa,
MIPU3MBEI.

CpaBHUBAThH U AaHATTU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBICHUS
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Brruncnenne 00bEMOB TeN

C IOMOIIBIO OMPEAETEHHOTO
uHrerpaia. O0bEM HaKJIOHHOU
MIPU3MBI, TUPAMUJIBI.

dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1ieHre 00beMOB TUPAMU]L

C OOIIIUM YTJIOM.
CrepeoMeTpUUueCcKUE 3a/1a4u,
CBSI3aHHBIC C 00BEMAMM HAKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

IIpuknanHble 3aaa4u O TEME
«O0BEMBI TEII», CBI3aHHEIE C 00BEMOM
HaKJIOHHOW MPU3MBbI, TUPAMU/IBI.
[Ipumenenne 06bEMOB. Brruucnenue
pPacCTOSTHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJIETIUPOBATH

Ha A3bIKE€ TE€OMETPUU PEATbHBIE
CUTYaIIMH, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO NapaJuIeNIeHIe1a,
MIPU3MBI, TUPAMUJIBI.

HccnenoBathk MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara ajnreopsbl.

BbIBOAUTE OCHOBHYIO HHTETPATIBHYIO
dhopMyITy JUIsl BEIYUCIICHUS 00hEMOB
TeIl.

JlokaspiBaTh TEOpemMy 00 00bEME
HaKJIOHHOW MPHU3MbI HA IPUMEPE
TPEYrOJIbHOM MPU3MBI U

IU1s1 IPOU3BOJIBHOM IPU3MBL.
JlokaspiBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHUPOBATH CIICICTBUS
13 Hee: 00bEM YCEeUEHHOM MUPaMUJIbI.
BoeiBoguTh (hopMyITy 17151 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPAMUIbI

Tena BpaieHus

24

[unuHapuyeckasi TOBEPXHOCT,
obOpasyronye UINHIPUYECKOU
MMOBEPXHOCTH.

CB0OOHO OMEpUPOBATH MOHITUSIMH:
MITUHPUYECKast TOBEPXHOCTB,
muMHAp. M3ydaTh crnocoOsl
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Hummuaap. [psamoin kpyrosou
eI, [nonans moBepXHOCTH
UTAHIPA.

Konuveckasi moBepXHOCT,
oOpa3syromne KOHnIeCKOn
noBepxHocTu. Konyc. Ceuenune koHyca
MJIOCKOCTHRIO, TTApaJuIeTbHOM
IJIOCKOCTHA OCHOBAHMSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW MOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aj1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
MMOCTPOCHUEM CEYEHHUU LWIMHAPA,
KOHYyCa.

[Ipuxnanueie 3aa4u, CBSI3aHHBIE

C IIMJIUHAPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

¢ mockocThio. Kacanue mapa u
cdepsl MI0CKOCThI0. B n
n300pakeHue 1apa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacrei.

CummMmetpust ceps u mapa.

MOTYYEHHUS HIAJIMHIPUYECKOU
MMOBEPXHOCTH, LUJIMH/PA.
N306paxaTh HIUIUHAP U €r0 CEUYCHUS
IJIOCKOCTBIO.

CB0OOOHO OMEpUPOBATH MOHITUSIMH:
KOHHYECKasi IOBEPXHOCTh, KOHYC,
yceu€HHBIN KOHYC. M3ydath crmocoOb
MTOJTYy4YEHHS] KOHUYECKOW TOBEPXHOCTH,
KOHYcCa.

N300pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSIIEHN Yepes OCh,
Y TJIOCKOCTHIO, NEPHEHAUKYISIPHOMN

K OCH.

Br1BomuThH (hOpMYJIBI 17151 BEIYUCTICHUS
OOKOBOM U TIOJIHOM TOBEPXHOCTEH Te
BpaiieHus. Pemars
CTEPEOMETPUUECKHUE 3a4a41, CBI3aHHbIC
C TeJaMU BpaIllEHHS], HAXOXKJICHHUEM
UI0Iaa1 OOKOBOI M MOJIHOM
MTOBEPXHOCTH, NOCTPOCHUEM CEUEHHUH.
Hcnonp30BatTh Npu peuieHnd 3aaau
MJIaHUMETPpUUECKUE PaKThl U METOBI.
CpaBHUBATh U aHATIM3UPOBATH
YTBEPKIACHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
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CrepeomeTpuuecKkue 3aj1auu

Ha JI0KA3aTEeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO cepoil U mapoM,
MOCTPOEHUEM UX CEUEHUN
MJIOCKOCTBIO.

[IpuknagHbie 3a1a4u, CBI3aHHBIE
co cepoii u mmmapom.

IloBTOpEHNE: OKPYKHOCTH

Ha MJIOCKOCTH, BEIYUCICHUS

B OKPY>KHOCTH, CTaHJAapTHBIE
o100us.

Pa3znuunbie koMOUHALIUY TEI
BpaIleHUs] I MHOTOTPaHHUKOB.
3amauu o TeMe «Tena v MoBepXHOCTU
BpaICHUS

AHaANMM3UPOBATH H MOJICIIUPOBATH

Ha SI3BIKE TEOMETPUH PealibHbIE
CUTYaIliH, CBSI3aHHBIE C KOHYCOM

U IIWUTHHIPOM.

HccnenoBats MOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE€ U C HCIIOJIB30BAaHHEM
amnmapara anreOpbl

AKTyanmm3upoBaTh PaKThl K METOJIbI
IUTAHUMETPUH, PEIICBAaHTHBIE TEME,
MPOBOJIUTH AaHATOTHHU.

CB00OHO OTIEpUPOBATH TOHITHSIMH:
cdepa u map, EHTP, PAARYC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE pPacIOIOKEHNE
cdepbl ¥ IITOCKOCTH.

@opMyIMpOBATH ONIPEACIICHUE
KacaTeJIbHOM TIJIOCKOCTH K cepe.
JloKa3bIBaTh TEOPEMBI O CBOMCTBE U
MpU3HAKE KacaTeIbHOM MIOCKOCTH.
BeiBouTh hopMyITy 1UTSE BEIYUCIICHUS
Iomaau cepsl uepes paanyc chepsl.
Pemath crepeoMerprueckue 3aaaum,
CBSI3aHHBIE CO CEPOH U 1apoM,
HAXO0XJICHUEM TUTOIIaau chepsl u eé
JyacTel, IOCTPOCHUEM CeueHUM cdepbl
U 11apa.
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AHanmM3upoBaTh U MOJEIUPOBATH

Ha S13bIKE T€OMETPUM pEaIbHbIE
CUTYaIlMH, CBSI3aHHBIE C LIApOM U
chepoii.

Pemate npocTele 3a1a4n, B KOTOPBIX
burypupyroT KOMOMHALIUHN Tell
BpalIEHUs] © MHOTOTPAHHUKOB.
Hcrnons30Bath MpHU peLICHNH 3a/1a4,
CBSI3aHHBIX €O c(pepoil U mapom,
IUIAHUMETPUYECKHE (DaKThl U METOMBI.
PemaTte cTepeoMeTpuyecKre 3a1auu,
CBSI3aHHBIE C TEJIaMU BPAllCHMUS,
IIOCTPOCHUEM CEYEHUH TEJl BpPaLlCHU,
C KOMOMHAIMSIMU TEJI BpallleHUs U
MHOT'OI'PAaHHHKOB.

IIpoBONTE JIOTHYECKH KOPPEKTHBIE
J0Ka3aTeJIbHbIE PACCyKICHUS

IIPU PELICHUU T'€OMETPUUECKUX 3a1a4,
CBA3aHHBIX C NEPHEHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanmM3upoBaTh U MOJIEIUPOBATH HA
A3BIKE TEOMETPHUH PEAIbHBIE CUTYALIHH,
CBS3aHHBIC C MHOT'OIPAHHUKAMH.
HccnenoBats NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpbl
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[imomaim noBepxXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0béM numuHapa. Teopema

00 00bEME IPSAMOTO ITUITUHIPA.
[Imomntaan OOKOBOM U ITOJTHOU
MOBEPXHOCTHU IIWJIMH]IPA.

Brruncnenne 00bEMOB Ten

C IIOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O6bEM KoHYyCa.

[Imomntaan GOKOBOM U ITOJTHOU
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpHUUueCKUE 3a/1a4u,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
MUJIUHAPA, KOHYCA.

[Tpuknagabie 3apa4un 1Mo Teme «OOBEMBI
Y TUTOIIAN TIOBEPXHOCTEH Tell.
OO0bBEM 11apa U IMAPOBOTO CEKTOPA.
Teopema 06 00nEMe mrapa. [lnomanm
ctephl.

CrepeoMeTpHUUueCcKUE 3a/1a4u,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
mapa, IapoBOT0 CETMEHTA, IIaPOBOTO
CEeKTOpA.

[IpuknagHbie 3a1a4u 0 TEME
«OO0BEMBI TEN», CBSI3aHHbBIE

c 00bEMOM I11apa U MJI0IIAAbI0 CepBHl.
CooTHOLIEHUST MEXAY MIIOMAIMU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB0OOOIHO OMEpUPOBATH MOHATUSIMU:
00BEM Tena, TUIOIIA b TOBEPXHOCTH.
®opMyIHpOBaTH OCHOBHBIC CBOMCTBA
00BEMOB.

Jloka3bsIBaTh TEOPEMbI: 00 00BEME
MUIUHAPA; 00 00BEME KOHYCA.
BriBoaUTE OPMYIIBI TSI BEIYUCTICHHUS
00bEMa yCeUEHHOTO KOHYCa.
HccnenoBathk MOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE U C UCTIOJb30BAHUEM
ammapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha IIOCTPOCHUE LIUPKYJIEM U JINHENKOU,
0 KJIACCUYECKHUX HEPA3PELINMBIX
3aavax.

CB0OOOHO OMEpUPOBATH MOHITUSIMH:
IApOBOM CErMEHT, IApOBOM CJIOW,
[IapOBOM CEKTOP, OCHOBAHHUE U BHICOTA
CEerMeHTa, OCHOBaHHE U BHICOTA
[IapOBOTO CJIOA.

BbIBOHUTE (hOpMYITBI JIJTs1 HAXO0XKICHUS
00BEMOB IIAPOBOTO CETMEHTA,
[IApOBOTO CEKTOPA, TUIOIIaan Chephl.
JlokaspIBaTh TEOpEMy 00 00BEME 1mIapa.
Pemath crepeoMerprueckue 3aaaum,
CBsI3aHHBIE C 00BEMOM M1apa, MapoBOTO
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TeJl.

[Tono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa mpu o 100uH.
CrepeoMeTprUuecKHe 3a/1a4H,
CBSI3aHHBIE C BBIUUCIEHHEM 00BEMOB
TEJ U TJIOLIAIEN TIOBEPXHOCTEN

CErMEHTa, IIIapOBOr0 CEKTOPa,
TJIOIIA/IBIO CPEPHI.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIEHUS C LETbIO BbISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHaIM3UpOBaTh U MOJEIUPOBATH

Ha A3bIKE TE€OMETPUU PEATbHBIE
CUTYaIIMH, CBSI3aHHBIE C 00BEMOM
miapa, apoBOTr0 CErMEHTA, IIAPOBOTO
CErMEHTa, IUIONIAIbI0 CepHl.
CB0OOOHO ONEPUPOBATH MOHITHEM:
MOoTI00HBIE TEJIa B MPOCTPAHCTBE.
Brerunciats 00bEMBI TEM ¢ TIOMOIIBIO
OIIPEAEIEHHOI0 UHTErpaa.

Pemiats ctepeomMeTprueckue 3a1auu,
CBSI3aHHbBIE€ C COOTHOIIICHUSIMA MEXKTY
IJIOIIA/ISIMU ITOBEPXHOCTEN U
00BbEMaMu MOAOOHBIX TEJI.
IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPY PEIICHUU T€OMETPUUYECKUX 3a/1aY,
CBSI3aHHBIX C BBIYHMCIIEHUEM 00BEMOB
TEJI C TIOMOILBIO OIIPEIEIIEHHOTO
MHTErpaja, HaXOXKJICHUEM
COOTHOILIECHHS MEXAY TIJIOIIAIIMU
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MOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX
TeJ.

AHamM3MpOBaTh U MOJETUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIlNH, CBSI3aHHbIE ¢ 00BbEMaMHU U
MOBEPXHOCTSAMH T,

Ha JI0Ka3aTeIhCTBO M Ha HAXOXKJICHUE
re€OMETPUUYECKUX BETNINH

JIBHO>KEHUA

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus: u
paBeHCTBO ¢puryp. Oduue cBorcTBa
NBYOKESHUM. BUABI IBMOKEHUN:
napauieIbHbIA IEPEHOC, IIEHTPaIbHAS
CUMMETpHUS, 3epKalibHAsI CHMMETPUS,
MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nomoous. [Ipsmast u
chepa Ditnepa.

['eomeTpuyeckue 3agauu

Ha IPUMEHEHUE TBYKCHHUS

[TpumeHsITh NpaBUiia BBITIOJHEHUS
JNIEUCTBUU CIIOKEHUS U BEIUYUTAHUS
BEKTOPOB, YMHOXEHHS BEKTOpa

Ha YKCJIO TIPU PEUICHUU 3a/1au4.
Haxonute k0OOpauHATHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro KOOPAUHATAM.

BcrioMHUTE onipeienieHne CKalapHOro
YMHOEHHS U €r0 CBOKCTBA.
BpIuuciasTh ¢ NOMOIIBIO CKAJISPHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEX1y HUMH, YCTAHABIINBATh
MEePIEHIUKYISIPHOCTh BEKTOPOB.
AHanM3UpoOBaTh U MOJICIMPOBATH

HA A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3NIECKUMU
BEKTOPHBIMH BEJIMUMHAMH.
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Hcnonp30BaTh IpH peNICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTBE, INTAHUMETPUICCKUE
(hakThl 1 METOJIBI.

CB0OOHO OMEpUPOBATH MOHITUSIMH:
O0TOOpaKEHHE MPOCTPAHCTBA HA e,
JBKEHUE TTPOCTPAHCTBA;
[EHTpaIbHasl, OCeBask M 3€pKaIbHAS
CUMMETPHH, TTapaJUICTHHBIA IEPEHOC;
PaBEHCTBO U moj00ue puryp.
JloKka3bIBaTh YTBEPIKACHHS O TOM, YTO
[EHTpaIbHasl, OCeBask M 3€pKaIbHAS
CUMMETPHH, MapauIeTbHBIN TIEPEHOC
SIBIISIIOTCS IBUKCHUSIMH. BBITIOHATH
peodpa3zoBaHus OA00HS.
OmnepupoBaTh MOHATUSAMU: MPSMas U
cdepa Duinepa.

Pemate reoMeTpudeckue 3a1aun

C UCIIOJIb30BAHUEM JIBUKCHUM.
Hcnonb30BaTh Mpy pelIeHUH 337124
JBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpenue, 06001IEHNE
Y CUCTEMaTH3alusl 3HAHUH

17

Obo061maroniee NOBTOPEHNE OHIATUN U
METOJIOB Kypca I€OMETPUHU
10-11 xmaccoB, cucTeMaTH3aIus

Pemate crepeoMmeTpuueckue 3amadu
Ha JI0Ka3aTeJIbCTBO MAaTEeMaTHYECKUX
OTHOIIICHUM, HAXO0XKJICHHE
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3HAHUM.

Hctopust pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

r€OMETPUYECKUX BETUYMH (IJIMH,
YTJIOB, TJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipyu peLICHUN
CTEPEOMETPUUECKHUX 3a7au
IUTAHUMETPUYECKHE (DaKThI

Y METOJIBI.

IIpoBONTE JIOTHYECKH KOPPEKTHBIE
J0Ka3aTeJIbHbIE PACCYKICHHS

IIPU PELIEHUH CTEPEOMETPUYECKHUX

Y IUTAHUMETPHUUYECKUX 3a/1a4.
CpaBHHBaTh ¥ aHAIU3UPOBATH
peanbHbIe CUTyaluu U BBISBIATH
BO3MOYXHOCTB €€ MOACIUPOBAHUSA

Ha S13bIKE TEOMETPHUHU.
MonenupoBaTth peabHyI0 CUTYaLUI0
Ha S13bIKE T€OMETPUM U UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEIIN, B TOM YHUCIIE
Y C UCIIOJIB30BAaHUEM anmapara
anreOpshl.

Hcrons30BaTh KOMIIBIOTEPHBIE
IIpOrpamMMbl PY PELICHHUH 3a]ad.
ITomy4aTs npeaCcTaBICHUE O TEOMETPUU
KAK O pa3BUBAIOILEHCS HAyKe,
HCCIIEAYIOIEH OKPYXKAIOIIUN MUD,
CBSI3aHHOW C pEATbHBIMU OOBEKTAMH,
IIOMOTAOIIEH PELINTh PEaIbHbIC
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KU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MNOACHUTEJIBHASA 3AIITMCKA

VY4eOHbIil Kypc «BeposTHOCTb M CTaTUCTUKa» YIIyOJIEHHOIO YpPOBHS SIBISIETCA
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YriIyOJNE€HHOTO ypOBHS
Ha YypOBHE CpenHero oOmero o0pa3oBaHMsd. YUeOHBIM Kypc IIpelHa3HayeH
1 (popMHUpOBaHUS y 00YyYarOIMXCs CTAaTUCTUYECKOW KyJIbTYpbl M IOHUMaHUS pPOJIU
TEOPUU BEPOATHOCTEM KAaK MAaTEMATHUYECKOIO MHCTPYMEHTA Ul U3YUYEHUs CIy4YaWHbBIX
coOBITHUM, BeTMYMH U npoueccos. [Ipu u3yueHun Kypca odoramaroTcs MpeacTaBIeHus
00y4aromuxcst 0 METO/IaX MCCIEIOBAaHU M3MEHUYMBOTO MUpPA, Pa3BUBAETCS IOHUMAHHE
3HAYUMOCTH U OOIIHOCTM MAaTEMaTHYECKHMX METOJOB IO3HAaHUS KaK HEOThEeMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxkanne yueOHOT0O Kypca HalpaBlIeHO Ha 3aKpeIIeHUe 3HaAHWM, MOJy4YEeHHBIX
IpU HM3Y4EHUM Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U HAa pa3BUTHE
IIPEACTABICHUN O CIIy4alHBIX BEJIMYMHAX W B3aWMOCBA3SAX MEXKIYy HUMH Ha Ba)KHBIX
IIPUMEpax, CIOKETBl KOTOPBIX MOYEPIHYTHI M3 OKpYyKarolero Mupa. B pesynbrare
y oOydaroummuxcs JOJDKHO  C(OpMHUPOBAaTbCA  MpEACTaBileHUWE O  Hauboiee
yIOTPEOUTENbHBIX U OOLIMX MAaTEMATUYECKUX MOJEIISX, UCIOJIb3YEeMbIX AJIs OTHMCAaHUs
AHTPOINOMETPUUECKUX U AEMOrpaUuECKUX BEIUYHH, IOTPEIIHOCTEN B Pa3IMUHBIE POJa
U3MEPEHMSIX, JUINTEIbHOCTH  0€30TKa3HOW paboOThl  TEXHUUYECKHUX  YCTPOMCTB,
XapaKTePUCTHK MACCOBBIX SIBJICHHM M MPOIIECCOB B OOIIeCTBE. Y UEOHBII Kypc SABIAETCS
0a3oi UIsI OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METO/OB, HEOOXOJUMBIX
CIIELIMAJINCTAM HE TOJIBKO MHKEHEPHBIX CIEIUAJIbHOCTEH, HO TaK)KE COLUAIBHBIX M
IICUXOJIOTMYECKHUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAyKH B 3HAUYUTEIbHOM
Mepe UCHOJB3YIOT anmapaT aHaiau3a 0oJIbIIMX JAaHHBIX. LleHTpanbHyl0 4acTh y4eOHOTO
Kypca 3aHUMaeT 00CYXJIeHHE 3aKOHa OOJbIIMX 4Yucel — (PyHIaMEHTAJIbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIEI0 MATEMATUYECKYIO (POPMATU3ALHIO.

B cooTrBeTcTBHMM ¢ yKa3aHHBIMH LETISIMH B CTPYKType Y4eOHOTro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpPOBHE BBIACIEHBl OCHOBHBIE
cojepkarenbHble JUHUM: «CiydaliHble COOBITHS W BeposiTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMHUMO OCHOBHBIX JIMHUM B Y4€OHBII KypC BKIIOUYEHBI SJIEMEHTHI TEOpHH TpadoB
U TEOpUU MHOXKECTB, HEOOXOIMMBbIE I TIOJHOLIEHHOTO OCBOCHMSI MaTepuana JaHHOTO
y4e0HOTro Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KyPCOB.

Copnepxanne nmuHuUM «CiayyaiiHble COOBITHSI U BEPOSTHOCTH» CIYKUT OCHOBOM
s (GOPMUPOBAaHUS TMPEACTABIECHUN O paclpeleieHUH BEPOSTHOCTEH MEXIy
3HAQYCHWSIMHU CIIy4alHBIX BEIWYMH. BakHyI0 4acTb B 3TOH COACPIKATEIBHOW JIMHUA
3aHUMAaeT U3yYeHUE F€OMETPUUECKOr0 1 ONHOMUAIILHOTO PacTpeieNieHUi U 3HAKOMCTBO
C MX HENPEPBIBHBIMUA aHAJIOTaMH — IIOKA3aTEIbHBIM U HOPMAJIBHBIM PACTIPEIEICHUSIMU.
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TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIyYaHbIMM  BEIMYMHAMH U
pacrnpeiefieHUs MU, aKIEHTUPYIOT BHUMaHHUE O0YYalolMXCsl Ha ONMUCAHUU U U3YUYEHUU
CIy4alHBIX SBJICHUN C TIOMOIIBIO HENpepbIBHBIX (yHKIMI. OCHOBHOE BHUMaHUE
YAENSIETCS M0KAa3aTeIbHOMY M HOpMaJIbHOMY PacIpeeeHUsIM.

B ydueOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMUTEIIbHOE U3YUEHHUE CBSI3U MEXKIY
CIy4allHBIMM BEJIMYMHAMH W OIHKCAaHWE JTOW CBSI3U C TOMOINBIO KO3 (dUIIMEHTA
KOPPEJSINUN U €T0 BEBIOOPOYHOTO aHAJIOTa. ITH AJIEMEHTHI COJIEP)KAHUS Pa3BUBAIOT TEMY
«/InarpamMmbl paccenBaHUsI», U3yUYEHHYIO HA YPOBHE OCHOBHOTO OOIETO 00pa30oBaHus,
¥ BO MHOTOM OIHAPAIOTCS HA CBEICHUSI 3 KyPCOB anTreOphbl U TEOMETPUH.

Emé€ onuH sneMeHT coiepikaHus, KOTOPBIM Mpejjaraercd Ha O3HAKOMHUTEIbHOM
YpPOBHE — TMOCJIEIOBATEIbHOCTh CIYYalWHBIX HE3aBHUCHUMBIX COOBITHM, HACTYIMAIOIIMX
B eIuHHIy BpeMeHU. O3HAKOMIICHHE C paCIpPE/IeICHHEM BEPOSTHOCTEH KOJWYECTBA
TaKUX COOBITHI HOCUT Pa3BUBAIOIIUNA XapaKTep U SBIIACTCS aKTyaJlbHBIM ISl Oy TyIIMX
aOWTYpUEHTOB,  MOCTYMAIONIMX HA  ydeOHbIE  CICIHUAILHOCTH,  CBS3aHHBIC
C OOLIECTBEHHBIMU HayKaMU, TICUXOJIOTUEN U yIIPaBICHUEM.

Ha m3ydenme ydyebHOro Kypca «BeposTHOCTh M CTaTHCTHKA» HA YIIIYyOJICHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 yaca (1 yac B HeemIO).

COJAEPXXAHME OBYUYEHUA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: muknpl U nenu. CTeneHb (BaJICHTHOCTH)
BepiunHbl. ['padbr Ha mockocTu. Jlepesss.

CrnyyaiiHble SKCHEPUMEHTHl (ONBITHI) W CIydailHble COOBITHUS. DJEMEHTapHbIC
coObITust  (Mcxoapl). BeposATHOCTH ciy4aitHOTO CcOOBITHA. bBIM30CTh 4YaCTOTHI U
BeposiTHOCTH CcOObITHH. CiydailHbie OMBITHI C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMU
COOBITUSIMHU.

Onepanuu Hajg COOBITUSIMHU: TIEpeceueHHue, OObEeIMHEHUE, MPOTUBOIOJIOKHBIE
coObItus. uarpammsl Diinepa. opmyra ciokeHus: BEpOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BepOATHOCTEM. JlepeBo ciry4allHOrO
skcniepumenTa. Dopmyna mnosHOW BeposTHOCTH. Popmyna baneca. HeszaBucumeblie
COOBITHS.

bunapHbIii ciaydaiiHbIM OMNBIT (MCHBITAaHUE), ycHeX W Heynada. HezaBucumble
ucnbiTanuss. CepHsi HE3aBUCUMBIX HUCIBITAHUNM A0 NEepBOro ycmnexa. llepectaHoBku u
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmynna 6uHoma HeroToHa.

Cepusi He3aBUCUMBIX HcHbITaHuK bepHymm. CioydailHbli BBIOOpP W3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacnipenenieHre BeposiTHOCTEN. JJuarpamma pacnpeaesneHus.
Onepanuu Haja cioydyailHBIMU BeMuMHamMu. bruHapHas ciayvaiiHas BennuuHa. [Ipumepsl
pacrmpezieNieHui, B TOM YKCJIe TEOMETPHUUECKOe U OMHOMHAIILHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Cily4aiHbIX BenuurH. HezaBucumele ciydaiiHble
BEJINYMHBI.

MaremaTudeckoe OXKUJaHUE CIIydyalHOW BeNMMuMHBI (pacrpeneneHus). [Ipumepsl
NPUMEHEHUSI MAaTEMATUYECKOTO OXUAAHUS (CTpaxoBaHMeE, jJoTepes). MareMatnyeckoe
OXUJaHWEe OMHApHOM Cily4allHOM BeJWYMHBL. MaTeMaTH4eCKOe OXHUAAHUE CYMMBI
CIIy4aiiHbIX BEJIMYMH. MaTeMaTn4eckoe 0’KuJaHIe TeOMETPUUECKOTO 1 OMHOMUATIBHOTO
pacnpeneneHuu.

Jucnepcust U CTaHAAPTHOE OTKJIOHEHUE CIy4YyallHOW BEJMYMHBI (paclpeacsieHus).
Hucnepcusi OuHapHOW  cllyyallHOM  BeNWYMHBI. ~MaTemaTHuecKoe  OXHJaHue
IIPOU3BEIECHUS U JHUCIIEPCUS CyMMBbl HE3aBUCHMBIX CIIy4alHBIX BEIWYMH. Jlucnepcus u
CTaH/IapTHOE OTKJIOHEHHE OMHOMMAJIBHOTO pacnpezeneHus. Jucnepcus u ctaHaapTHOE
OTKJIOHEHHE F€OMETPUYECKOTO PACTIPEACIICHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
Oonpiux uncen. BeiOopouHbIil MeTON MccienoBaHuil. BeIOOpoUHbIE XapaKTePUCTHUKH.
OreHrBaHNE BEPOSATHOCTU COOBITHUS MO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenmmx
TUIIOTE3 C MIOMOIIBIO U3YYEHHBIX PACIIPEACICHUM.

HenpepeiBuble  ciydaiinble  BennuuHbL.  [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacnpenerncHus. PaBHOMEpHOE pacIpenesieHne U ero CBOMCTBA. 3ajady,
IPUBOALLIME K IOKA3ATEIIBHOMY PACHPEEICHUIO. 3a1a4u, IPUBOJALIIME K HOPMAIbHOMY
pacrpeneneHno. OyHKIUA IUIOTHOCTA BEPOATHOCTU IOKA3aTEIBHOIO PACIPEACIICHMUS,
(YHKIMS IIOTHOCTH BEPOSITHOCTU HOPMAJIbHOIO pacupeeneHus. OyHKIus MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiayu, TPUBOISIINE
K pacipeneneHuro [Iyaccona.

KoBapuanus nByx ciydaiiHpIX BeaMuuH. Ko3ppuIMeHT TMHENHON KOppersiiui.
CoBMecTHBIE HAOMIOJEHUS ABYX BEIUYUH. BHIOOpOUYHBIN KO3(DPHUIIMEHT KOPpESIUu.
Paznuuue mexny AMHENHOW CBA3bI0 W NPUYMHHO-CIEACTBEHHOW CBs3bl0. JIMHENHas
perpeccusi, METOJ, HAMMEHBIINX KBaPATOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOydaromuics HayqYUTCs:

CBOOOJ/IHO OIEpUPOBATh MOHATHSAMU: Tpad, MIOCKUN Tpad, CBA3HBIN TIpad, MyTh
B rpade, 1enp, UK, I1epeBO, CTENEHb BEPIIUHBI, IEPEBO CIYYaHOTO HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CITy9alHBIA SKCTICEPUMEHT (OIIBIT), CIydailHOE
coOBITHE, JJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTApHBIA HCXOJM) CIYy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUA B OMNbBITaX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU;

HaxoIUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBCAMHCHHE JTaHHBIX
coObITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY, MCIOJb30BaTh AUarpaMMbl Jiiepa,
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KOOPAMHATHYIO TMPSAMYIO JJIsl pEIIeHHs 3ajad, MOJIb30BaThCs (DOPMYIION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYaHBIX COOBITH;

ONEPUPOBATh MOHATHSAMU: YCIOBHAs BEPOSATHOCTb, YMHOYKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUSI, JEPEBO CIYyYaWHOI'O AKCIEPUMEHTA, HAXOIUTh BEPOSITHOCTU
COOBITHI C MOMOIIBIO MPaBUIa YMHOXKEHUS, IEpeBa CIyYallHOTO OIbITA, UCIOIb30BaATh
dbopmyny monHOM BeposiTHOocTH, GopMyny baiieca mpu pemieHun 3anay, onpenessTh
HE3aBHCHUMOCTH COOBITHII 110 POpMYJIE U MO OPraHU3aUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3Y4YE€HHbIE KOMOMHATOPHBIE (POPMYJIBI AJISl IEPEUUCICHUS SJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHMs 3aJad MO TEOPUU
BEPOSITHOCTEW;

CBOOOJHO OMEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4yalHBIM OMBIT (HCIBITAHHE),
yCIeX U HEY1a4a, HE3aBUCUMBIE UCIIBITAHUS, CEpUsl UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUH: B CepUU MCMBITAHUU JO MEPBOrO ycliexa, B Cepuu UchbITaHui bepHymu,
B OIIBITE, CBSI3aHHOM CO CIy4ailHbIM BEIOOPOM U3 KOHEUYHOI COBOKYITHOCTH;

CBOOOJHO OMEpUpPOBAaTh MOHATHAMH: CIOy4yailHas BeJIWYHHA, pacIlpeaecHue
BEpPOSITHOCTEW, JMarpamMma pachnpeiesieHus, OuHapHas cllydailHas BeJIWYHHAa,
reoMeTpuuecKkoe, OMHOMHAIbHOE pacpe/IesieHue.

K konmy 11 kiaacca oOydaromuics HayqYUuTCs:

ONEPUPOBATh MOHATUIMU: COBMECTHOE PACIIPEICIICHUE ABYX CIIyYalHbIX BEJINYMH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO paclpeiesieHusl JIBYX  CIyYalHbIX BEJIMYUH
JUIS BBIJICIICHUS PACHPENCIICHUS KaXIOW BEIWYHUHBI, ONPEAEICHHUS HE3aBUCHUMOCTH
CIIy4alHbIX BEJIUYUH;

CBOOOJHO OIMEpPUPOBATh TMOHSITHEM MATEMATHYECKOTO OXUIAHUSA CIydailHOU
BEJIMYMHBI (pacnpenesieHusi), NPUMEHATh CBOWCTBA MAaTEMaTUYECKOTO  OKUIAHUS
OpU pELIEHUWU 3a/lay, BBIUMCIATH MATEeMATHYECKOE OXUAaHWE OMHOMUAIBHOTO U
r€OMETPUYECKOT0 PaCIIPEIEICHNN;

CBOOOJHO OIEpUPOBAaTh MOHATUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
CIIy4YalHOM BEJIMYMHBI, MPUMEHATh CBOMCTBA JUCIEPCUM CIYYaWHOM BEJIUYHUHBI
(pactipenenieHus) NpU  PELIEHUM 3a/ad, BBIYKMCIATH JHUCIEPCUI0 M CTaHAApTHOE
OTKJIOHEHHE F€OMETPUYECKOr0 1 OMHOMHAIIBHOTO pacipe/leICHU;

BBIYHUCIISATh BHIOOPOYHBIE XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE W OICHWUBATH
XapaKTEPUCTUKUA  TEHEpPaJbHOM  COBOKYIMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIIeHMBaTh BEPOATHOCTU COOBITHMM W MPOBEPATH MpOCTEHIIne
CTaTUCTUYECKNE TUIIOTE3BI, ITOJIb3YSACh U3YYEHHBIMU PACIIPEACICHUAMM.
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10 kaacc
Ha3Banue KonunuectBo OcCHOBHBIE BUJIBI I€ATEILHOCTH
pazjeina (TeMbl) 4acoB Ocrosroe conepxanne 00yJaroIIMXCs
DneMeHThI Teopuu rpadon 3 ['pad, cBa3HbIN rpad, npeacTaBieHue [IpeacTaBisiTh OOBEKTHI U CBS3U
3a/layu ¢ MOMOUIBIO rpada. MEXy HUMH C TIOMOIIBIO Tpada,
Crenenb (BaJ€HTHOCTb) BEPIIUHBI. HaXOJIUTh IyTH MEXK]Ty BEpIIMHAMU
ITyTe B rpade. Llenu u nUKIHL. rpada.
['padsr HA TOCKOCTH. [lepeBo Boinensts B rpade 1ienu v muKIb.
CIIy4ailHOT0 dKCIIEpUMEHTa CtpouTh 1epeBo MO OMUCAHUIO
CJIy4aifHOTO OIIBITa, OMKUCHIBATH
Clly4ailHble COOBITHS B TEPMUHAX
JiepeBa.
Pemate 3a1a4u ¢ mOMOUIBIO
rpadoB
Ciny4aiiHbl€ OTIBITHI, 3 Crnyualinble SKCIEPUMEHTHI (OMBITHI) Briaensate u onuceiBaTh

CITy4aitHbIe COOBITHS 1
BEPOSTHOCTH COOBITHH

U CITy4yaiHble COOBITHS. DJIEeMEHTapHbIE
coObITUsI (MCXO/BI). BeposTHOCTH
CIyqaifHOTO coOBbITHS. BeposTHoCTH
COOBITHH B OTIBITAX

C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

CllydaiiHbIe COOBITHS B CIIy4aifHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4alHOT'O OIIBITA.

HaxoauThk BeposiTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMHU
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Onepanuu

HaJl MHO>KECTBaMHU

Y COOBITUSIMU.
CrnoxxeHre U1 YMHOXXEHHE
BEPOSITHOCTEM.

Y cnoBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
U COOBITUMN, IPOTHUBOIIOJIOKHBIE
coObITUs. PopMyIia CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOATHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopmyiia NOJTHONU BEPOATHOCTH.
®opmyia barieca. HezaBucumeie
cOOBITHS

Hcnonw3oBath quarpaMmel Jujiepa

1 BepOAIbHOE OTMCAHNE COOBITHIA
IIPH BBINOJHEHUU OIlepaluii

HaJ] COOBITUSIMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHI TTO MEPE HACTYIIICHUS
APYTUX COOBITHI B CITy4aiiHOM OIIBITE.
Pewars 3agauu, B TOM unciie

C HCTOJIb30BAaHHUEM JIEPEBA CIYYATHOTO
omnbITa, (HOPMYJ CIOKEHUS

Y YMHOKEHUS BEPOSTHOCTEN

OneMeHTbl KOMOMHATOPUKHU

KoM0OuHaTopHOE IpaBuiio YMHOKEHUSI.
[lepectanoBku u pakropuain. Yucno
couetanui. TpeyronsHuk [lackass.
®dopmyna buHoma HeroToHa

@opMyIMpPOBATH U JOKA3bIBATH
KOMOHWHATOPHBIC (DAKTHI.
Hcrnons30BaTh MPaBUIO YMHOXKECHMUS,
M3Yy4YEeHHbIE KOMOMHATOPHBIE (HOPMYIIbI
JUISI TIEPEYUCIICHUS DJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AIIEMEHTAPHBIX COOBITHII B CITy4YallHOM
OIIBITE.

ITonw3oBaThCs popMysioit u
TpeyroiapHuKoM Ilackans

JUTSL OIIPEIEIICHUS YHCIIA COYETaHUM.
[Ipumensts Gpopmyny 6uHOMA
Hrrorona nmns mpeoOpa3zoBaHus
BBIPAKCHUH
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Cepuu nocnenoBaTeIbHbIX 5 bunapHbIii CilydallHBINA OIIBIT Pa30uBath ClI0KHbBIE SKCTIEPUMEHTHI

ucnblTanuii. MicnpiTanus (ucnpiTaHKe), yCIieX U Heynava. Ha OTAEJbHBIE UCIIBITAHUS.

bepnymnm. HeszaBrcuMeble ucnibITaHus. Pemrars 3a1aun Ha MOMCK

CrnydaiiHpIii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSTHOCTEH COOBITHIA B CEpUU

13 KOHEYHOW COBOKYITHOCTH 1o nepBoro ycnexa. Cepus WCIIBITaHU J10 IEPBOTO ycrnexa u
HE3aBUCHUMBIX UCIIBITAHUN bepHyIIn. B cepusx ucnblTanui beprysm,
CrnyyaitHblii BBIOOpP U3 KOHEUHOU a TAK)KE€ B OIIBITAX CO CIIyYalHbIM
COBOKYIHOCTH. BBIOOPOM U3 KOHEYHON COBOKYITHOCTHU
[IpakTuueckas paborta C MCIOJIb30BaHMEM KOMOMHATOPHBIX
C UCTIOJIb30BAHUEM SJIEKTPOHHBIX (dakToB 1 PopmMysI, B TOM YHCIIE B XOJIE
Ta0IMIL MPaKTUYECKON padOThI C MPUMEHEHUEM

CTaHAAPTHBIX QYHKIIHI
Crny4aiiHble BETMYUHBI 14 Crnydaiinas BenuuuHa. Pacnipenenenue OcBauBath NOHSTHUS: CTydaitHas

U pacnpeneneHus

BEPOSITHOCTEH. Jlnarpamma
pacnpenenenusa. Onepanuun

HaJl CIy4YaliHbIMU BEJTUYMHAMH.
[Tpumepsl pactipenenennii. bunapnas
Clly4yanHas Benu4yuHa. ['eomerpuaeckoe
pacn-penenenue. bunomuanbHOE
pacnpeaenenue. MaremMaTuueckoe
0KHWJIAHWE CITYYaNHOW BEJIMYUHBI.
CoBmecTHOE pacnpeiesieHue ABYX
CIIly4aWlHbIX BeTMUrH. HezaBucumbie
CIy4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO 0KUJAHHUS.

BEJIMYMHA, pacrpeiesieHue, Tabimma
pacnpeeneHus, AMarpaMma
pacupenesneHusl.

Haxonuth 3HaueHHs] CyMMBI U
IIPOU3BEJCHUS CIIyYalHbIX BEJIMYHUH.
Ctpouts OMHapHBIE pacTpeaeIeHUs
10 OTIMCAHUIO COOBITHH B CITy4aiiHbIX
onbITax. CTPOUTH U PACIIO3HABATH
reoMeTpuyecKoe 1 OMHOMUATIBHOE
pacupenesneHusl.

Pemate 3a/1aun Ha BBIUKCIEHUE
MaTE€MaTUYECKOTO 0KHIAHHUS.
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MareMatrnueckoe oKugaHue OnHAPHOU
CIIly4YalHOM BEJIMYMHBI.
MaremaTn4eckoe 0xKuIaHue
reOMETPUYECKOTO U OMHOMHAIILHOTO
pacnpenenenuit. Jlucnepeus u
CTaHJAapPTHOE OTKJIOHEHHME. Jlucnepcns
OMHApHOU CITy4yallHOW BEJIMUUHBI.
CBoiiCTBa IUCTIEPCHH.
MaremaTnyeckoe 0KugaHue
MIPOU3BEACHUS U JUCIIEPCHUSI CYMMBI
HE3aBUCHUMBIX CITyYalHbIX BEJIIMYMH.
Jucnepcusi OMHOMHAIBHOTO
pacrpeaeneHus.

[IpakTuueckas paborta

C HCITOJIb30BAHUEM JIEKTPOHHBIX
TaOIUIL

CTpouTh COBMECTHBIE PACIIPENEICHUS.
M3yyaTh CBOMCTBA MaTEMAaTHYECKOIO
OKHJIaHUS.

Pemate 3a1aun ¢ mOMOLIBIO
M3YyYEHHBIX CBOWCTB.

1o nzydeHHbIM QopMyIaM HaAXOIUTh
MaTE€MaTUYECKHE OXKUITAHUS
CIIy4ailHbIX BEJIMYMH, UMEIOLIUX
reoMeTpuYecKoe 1 OMHOMUATIBHOE
pacrpeneneHus

OcBanBaTh NOHATHS: TUCIIEPCHUS,
CTAHJAPTHOE OTKJIOHEHUE CIIy4alHON
BEJINYMHBI.

Haxonute nucnepcuro

I10 PacCIpENeIICHHUIO.

N3ydats CBOMCTBA AUCIIEPCHUMN.

ITo n3ydeHHbIM popMyIaM HaXOIUTh
TUCTIEPCHIO0 OMHOMHAIBHOTO
pacupenesneHus, B TOM YHACIIE B X0/1€
MPaKTUUYECKON paboThI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KIIACC
Haspanue Komnuectso OCHOBHBIE BU/IBI IESITENBHOCTH
OcHOBHOE cofepKaHue
paznena (TeMbl) 4acoB oOydJaronuxcs
3aK0H OOJIBIINX YUCET 5 HepapenctBo YeoOrniméra. Teopema Pa3bupath goKa3aTenbCTBA TEOPEM.

Yeoriména. Teopema bepaymm.
3axoH 60JbIIKX yucesl. BeIOOpOoUHbIH
METOJ UCCIIEIOBAaHUM.

[IpakTuyeckas pabota

C UCTIOJIb30BAHUEM IJIEKTPOHHBIX
TaOJINII

OcBauBaTh BEIOOPOYHBIA METOT
HUCCJCIOBAHMI, B TOM YHCJIE B XOJI€
MPaKTUYECKON PabOThI

DJeMEeHThl MATEMATHYECKOUN
CTAaTUCTUKU

I'enepanpHas COBOKYIIHOCTh U
city4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BEHIOOPOYHBIMU XapPaKTEPUCTUKAMH.
OueHka cpefHero 1 IUCIeEPCUn
reHepaabHON COBOKYITHOCTH

C TIOMOIIBIO BBIOOPOYHBIX
xapaktepucTuk. OlleHUBaHUE
BEPOATHOCTEN COOBITHIA 11O BBIOOPKE.
Craructuyeckas runotesa. [IpoBepka
MPOCTENIINX TUMOTE3 C TOMOIIBIO
CBOMCTB U3YYEHHBIX PACIPEICICHUM.
[IpakTuueckas pabora

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHAs
COBOKYIIHOCTb, BBIOOpKA, BBIOOPOUHOE
CpelHee U BbIOOpPOYHAs! TUCIEPCHS.
Boruncnsate BEIOOpOUYHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKU
rE€HEPaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUIOTE3A.

OneHuBaTh BEPOSTHOCTb COOBITUM U
IIPOBEPSATH NPOCTEUILINE TUIIOTE3BI
Ha OCHOBE BbIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B X0/1€ IPAKTUYECKON

paboThI
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HernpepbiBHBIE CiiydaliHbIe
BEJIMYMHBI (pacnpenencHus),
MOKA3aTeJIbHOE U
HOPMAaJIbHOE pacIlpeIeICHUS

[Tpumepbl HEMPEPBIBHBIX CIIyYANHBIX
BeJMurH. OYyHKIUSA IIIOTHOCTH
BeposiTHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOASIINX K TOKA3aTeIIbHOMY

Y K HOPMAJIbHOMY PacIpeIeICHUSIM.
OyHKIMS IOTHOCTH BEPOSITHOCTH
NIOKAa3aTeJIbHOIO PACIPEAECICHHUS.
@DyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO pAacpeaeICHUS

3HAKOMHUTHCS MMOHITHIMM:
HENpPEPbIBHAS CIIy4alHasl BEJIMYMHA,
HENPEPHIBHOE paCTIpE/ICICHUE,
(YHKITUS TJTIOTHOCTH BEPOSTHOCTH.
HaxoauTk BEposSTHOCTH COOBITHI
1o JaHHOU (QYHKIIUU

IJIOTHOCTH.

3HAKOMMTHCS C TIOHATHUSIMH:
MOKA3aTebHOE PACIIPEICIICHUE,
HOPMAJIbHOE pacipeieiCHUE.
Br1aenaTe 1o onMcaHuto cirydyanmHbie
BEJIMYUHBI, PACIIPEICIICHHBIE

10 TOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3Oupats npumeps! 3aaad,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacnpeieseHUuI0 U K HOpMaJbHOMY
pacupeacacHuI0

Pacnpenenenue [lyaccona

ITocaenoBaTeabHOCTH OJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, MPUBOASIIEH

K pacnpeaenenuro [lyaccona.
[IpakTuueckas paboTa

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINII

BriaensaTe Mo onucanuio ciiy4aiiHOTO
OTIBITA BEJIMYMHBI, paclpe/ICICHHbIE

1o 3akony Ilyaccona.

Pemarts 3agaum, B TOM 4HCiE B XO/A€
MPaKTUYECKON pabOTHI C MPUMEHEHUEM
CTaHJAPTHBIX (PYHKIMM 3JIEKTPOHHBIX
TaOIUIL
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CBsi3b MEXy CITy4YailHBIMU
BEJIMYMHAMU

KoBapuanus 1Byx cirydailHbIX
BennurH. Koaduiment koppemsium.
CoBMecTHbIE HAOJIIOICHUS IBYX
BeJIMurH. Be100pouHbIit KOAhPuimeHt
Koppessiuuu. Paznuuue Mexay
JIMHEWHOU CBA3BIO U IPUYNHHO-
CJIEACTBEHHOU CBA3bI0. JInHEelHas
perpeccus. [Ipaktuueckas pabota

C UCTIOJIb30BAHUEM AIIEKTPOHHBIX
TaOJINII

OcBauBaTh MOHATHUS: KOBApHALIUA,
KO3 (HULUEHT KOPPEISIUH, TUHEHHAs
3aBHCHUMOCTb.

O1eHnBaTh XapaKkTep CBSI3U MEKIY
CITly4yailHBIMU BEJTMUYMHAMHM, UCXOJS
U3 IPUPOJIbI JAHHBIX U BBIUMCICHHBIX
XapaKTePUCTHK.

Hcnonp30BaTh AMAarpaMmbl
paccenBaHus Ui U300paKeHUs
COBMECTHOTO pacCEeMBaHUs

TaHHbBIX.

Haxoaute ko3 dunreHTs ocu
JAMarpaMMBbl, B TOM YHCIIE B XO/€
PaKTUYECKON paboThl C MPUMEHEHUEM
CTaHJIAPTHBIX (PyHKUINN

O0o00111eH1E U
CHCTEMATH3AINS 3HAHUN

11

[IpencraBieHre JaHHBIX C TOMOIIbIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEM
COOBITHI ¢ TPpUMEHEHUEM (PopMyIT U
rpauuecKux METOA0B
(koopiMHaTHAs TIpsiMast, IEPEBO,
nuarpamma Ditepa), ciydaiHbie

IToBTOPATH U3yYEHHOE U BHICTPAUBATh
CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACOPEACIICHNUS,
MaTeMaTHYECKOE 0KUTAHUE
CIly4YaliHOW BEJIMYUHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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