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OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «MATEMATHUKA»

[TpumepHas pabodas mporpamMma o ydyeOHoMy mpenmery «Marematruka» yriayOlE€HHOTO YPOBHS
i obyuatommxcst 10—11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAApTa CpeaHero oOImero oOpa3oBaHWSA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMiA, NPEABSBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHMIO, W TPagulUHd POCCHUICKOTro
oOpazoBanusa. Peanmuzanust mporpaMMbl OOECHCUYMBAE€T OBJIAJCHHE KIIOYEBBIMH KOMIICTEHIMSMH,
COCTAaBJISIIOIIMMH  OCHOBY Ui CaMOpasBUTUS U HENPEPHIBHOIO 00pa3oBaHMs, LEIOCTHOCTb
00MIEKYIBTYPHOTO, IMYHOCTHOT'O M TO3HABATEIILHOTO PAa3BUTHS JIMYHOCTH O0YYaIOLIIXCS.

B paboueii mporpamme yuTeHbl uaen U nonoxkeHus «KoHLenuuu pa3BUTUS MaTEeMaTHYECKOTO
obpazoBanus B Poccuiickoii @enepanum». B cooTBeTCTBUM ¢ HAa3BaHHMEM KOHUEMIUH MaTeMaTH4ecKoe
o0pa3oBaHHe JOJDKHO, B YaCTHOCTH, pemaTh 3anady oOecredeHHs HEOOXOAMMOTOo CTpaHe dHcia
BBIITYCKHUKOB, MaTeMaTH4ecKas MOArOTOBKAa KOTOPBIX JOCTaTOYHA AJISI MPOJODKEHHUsI 00pa3oBaHUs IO
Pa3IMYHBIM HamNpaBJICHUAM, BKIIOYas MPENOJaBaHUE MaTeMaTWK{, MaTEeMaTHUYECKUE HCCIIEOBaHMU,
paboty B cdepe WHPOPMAIMOHHBIX TEXHOJOTHMH H Jp., a TakkKe OOecredeHus Ui KaKIOoro
oOyyaromerocs BO3MOXKHOCTH JOCTIDKCHHS MaTeMaTHYeCKOW TOATOTOBKH B COOTBETCTBUU C
HEOOXOMUMBIM eMy ypoBHeM. VIMeHHO Ha pemieHHe 3TUX 3aaad HameneHa IIpumepHas paGodyas
nporpaMma yriyoaéHHOro ypoBHSI.

B snoxy nudposoit Tpancdopmanmu Becex chep YeIOBEUSCKON NEATEIBHOCTH HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 XOpomled MaTeMaTH4eCKOH MOATOTOBKU. JTO
00yCJIOBJIEHO TE€M, YTO B HAIlM AHUA PACTET YUCIIO CIECIUALHOCTEH, CBS3aHHBIX C HENOCPEIACTBEHHBIM
NpUMEHEHHEM MaTeMaTHKH: U B cepe IKOHOMHUKH, U B OU3HECe, B TEXHOIOTUYECKUX 00IacTIX, U Aaxe
B TYMaHUTapHbIX cdepax. Takum oOpa3oMm, Kpyr oOydaromuxcs, A1 KOTOPbIX MaTeMaTUKa CTAHOBUTCS
3HAYMMBIM TpeaMeToM, (yHIaMEHTOM OOpa30BaHMs, CYIISCTBEHHO pacIIupsieTca. B Hero BXOAsT He
TOJIBKO OOydYaroIuecs, IUTAHUPYIONINEe 3aHUMaThCsl TBOPYECKOW M HCCIENOBATENBCKON padoToil B
obnmactTu MareMaTHKH, WHPOPMATHKH, (U3NKH, SKOHOMUKH M B JIPYTHX OOJACTIX, HO U Te, KOMY
MaTeMaTHKa Hy»Ha JJIsl HCIIOJIb30BaHUsI B IPOQECCHsiX, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEHl.

[lpuknanHas 3HAYUMOCTb MaTeMaTUKW OOYCJIOBJIEHAa TeM, 4YTO €€ NPEAMETOM SBISIOTCS
(byHaaMeHTaJIbHbIE CTPYKTYphl Haller0 MHUpa: NPOCTPAHCTBEHHBbIE (OPMBI M  KOJIMYECTBEHHBIC
OTHOILIECHUS, (DYHKIMOHAJIbHBIE 3aBUCHMOCTH U KaT€rOpUM HEONPENeNIEHHOCTH, OT HPOCTEHIINX,
YCBaWBAaEMbIX B HEIMOCPEICTBEHHOM OIIBITE, IO JOCTATOYHO CIIOXKHBIX, HEOOXOOUMBIX AJISl Pa3BUTHS
HAYYHBIX U TEXHOJIOTHUECKHX uiel. be3 KOHKpEeTHhIX MaTeMaTHUECKUX 3HAHHUM 3aTPYJHEHO TTOHUMAaHHUE
NPUHIMIIOB YCTPOWCTBA M HCIOJb30BAHHS COBPEMEHHOM TEXHUKH, BOCHPUSTHE W HHTEPIPETALMS
pa3sHOOOpa3HOW  COLMANBHON, HSKOHOMHYECKOH, MOJUTHYECKOH WHQOpManuu, ManodpPeKTHBHA
TIOBCEIHEBHAS TpPaKTHUECKasl AeATeNIbHOCTh. Bo MHorumx cdepax mnpodeccHOHATBHON JeSaTelbHOCTH
TpeOYIOTCSl YMEHHsI BBINOJHATH PAcué€Thl, COCTABIATH AJTOPUTMBI, HPUMEHATH (HOPMYIbI, HPOBOAMUTH
reoMeTpHYECKHE U3MEPEHHUS U MOCTPOSHHS, YUTATh, 00padaThIBaTh, MHTEPIPETUPOBATH W TPE/ICTABIISATD
MHpOpMaLUIO B Buje TaOnuL, quarpaMM U rpadukoB, IOHUMATh BEPOSITHOCTHBIN XapakTep CIydalHBIX
COOBITHH.

OHOBPEMEHHO C pacHIupeHueM cdep MpUMEHEHUS MaTeMaTHKH B COBPEMEHHOM OOIIecTBE BCE
Ooiee Ba)XKHBIM CTAHOBUTCSI MaTEeMAaTHUYECKHH CTHIb MBIIUICHUS, MPOSBISIOLIMNACS B ONpPEAETIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHnss MaTeMaTHKH B apceHaN MPUEMOB U METOJIOB MBIIIIICHUS
YeNI0BEeKa €CTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKLUS M JIeAyKIHs, 0000IIeHe U KOHKPETU3aIHs,
aHaM3 M CHUHTE3, KilaccHpUKauus M cucTeMaTus3auus, aOcTtparupoBaHue W aHajorus. OOBEKTHI
MaTeMaTHYECKHX YMO3aKIIIOUCHUH, MMPaBHiIa UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTMYECKHUX
MOCTPOCHUH, CHOCOOCTBYIOT BBIpaOOTKE YMEHHs (OPMYJIUPOBaTh, OOOCHOBBIBATH M JIOKA3bIBATH
CYXJIEHUs, TeM caMbiM (DOPMHUPYIOT JIOTMYECKH CTWJIb MBIIUICHUS. Bemymas poyib NpHHAIIEKUT
MaTeMaTHKe B (OPMUPOBAHHMM aJITOPUTMUYECKOW KOMIIOHEHTHI MBILIUICHHS M BOCIUTAHWW YMEHUH
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JIEHCTBOBATh IO 33aJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATH M3BECTHBHIE M KOHCTPYHPOBATH HOBbIE. B
MpOIlECCe pEIIeHHsT 3aJad — OCHOBBI JJIsl OpraHM3allii y4eOHOW JesITeNbHOCTH Ha ypOKax
MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIATHAS CTOPOHBI MBIILICHUSI.

OOydenne mareMaTuke Ma€T BO3MOXKHOCTH Pa3BMBATh Y YYAIIMXCS TOYHYIO, PallMOHATIBHYIO
WHPOPMATHUBHYIO peuYb, YMEHHE OTOMpaTh HauOoJiee TOJXOMASAIINE S3BIKOBBIC, CHUMBOJHYCCKUE,
rpaduueckue cpecTBa s BRIPAKCHUS CYXKICHUH M HATJISAHOTO UX MIPECTABIICHUS.

HeobxomumMpiM KOMITOHEHTOM OOIIEH KyJIbTYPHl B COBPEMEHHOM TOJKOBAHUH SBISIETCS OOIIee
3HAKOMCTBO C METOJAMH IIO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHUE O MPEAMETe U METOJE
MaTeMaTHKH, €r0 OTIWYHAX OT METOJIOB €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHUS MAaTEMaTHUKW JUIS PEIICHUS HAyYHBIX W MNPUKIAJHBIX 3a4ad. TakuM oO0pasom,
MaTeMaTHyeckoe 00pa3oBaHUE BHOCUT CBOM BKJIAA B (DOPMHUPOBAHUE OOIIEH KyJIbTYPhI YEJIOBEKa.

W3ydueHne mareMaTWK{d CIIOCOOCTBYET OSCTETHYECKOMY BOCIMTAHHIO YEIOBEKa, IOHUMAHHIO
KpPacoThl U U3SIIECTBA MATEMAaTUUYCCKUX PACCYXICHUH, BOCIIPUATUIO TEOMETPUISCKUX (POPM, YCBOCHHIO
UIEeH CHUMMETPHUH.

HEJU U3YUYEHUS YYEBHOI'O NPEAMETA «MATEMATHUKA»

[TpuopureTHpiMu TIensIMH O0ydeHns Matematuke B 10—11 kimaccax Ha yriayOIIEHHOM ypOBHE
IIPOMIOJIKAIOT OCTABATHCS:

e (opMUpPOBaHHUE IICHTPAILHBIX MATEMAaTHYCCKHX IMOHATUN (YMCIIO0, BEJIMUYMHA, TEOMETPHUUCCKAs
¢urypa, TepeMeHHas, BEpOATHOCTh, (YHKIUSA, TPOW3BOMHAS, WHTETPall), OOECIICUYNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHYECKOTO 00pa30BaHusI 00yJarouXcs;

® TIOABCACHHUC yJalIUXCA Ha JOCTYIIHOM JISI HUX YPOBHC K OCO3HAHWIO B3aMMOCBA3M MATCMATHKHU
" OKpYXKaromero Mmupa, IOHMMaHUui0 MaTCMAaTUKU KaK YaCTU O6HIGI\/'I KYJIbTYPbI YCJIOBCYECTBA,

® pDa3BUTHE WHTEUICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydamuxcs, MO3HABaTEIbHOM
AKTUBHOCTH, HCCJIEIOBATEIIbCKUX YMEHHUI, KPUTHUYHOCTH MBILIUICHHUS, UHTEpEca K H3YUYCHHIO
MaTEeMaTHKH;

e QopmupoBanre (YHKUHOHANBHOW MAaTEeMaTHYECKOW TIPaMOTHOCTH: YMEHHUS pPAaclO3HaBaTh
MaTeMaTHYECKHE AaCHEKTbl B PEAJbHBIX JKM3HEHHBIX CUTYyalMsAX M NPU H3YUCHUH APYIHX y4eOHBIX
MIPEJIMETOB, MPOSBICHUS 3aBUCMOCTEH U 3aKOHOMEPHOCTEH, (OpMYIHPOBaTh UX Ha SI3bIKE MATEMAaTHKH
U CO37aBaTh MaTeMaTHYECKHE MOJENH, MPUMEHITh OCBOCHHBIN MaTeMaTHUECKHI amnmapar Uil PEeLIeHus
NPaKTUKO-OPUEHTUPOBAHHBIX 33a]a4, HHTEPIPETUPOBATh U OLIEHUBATH MOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHBIE JIMHUH cojiepkaHusi Kypca MatemaTuku B 10 —llkmaccax yriryOnE€HHOTO YpOBHS:
«Huncna u BBIYUCICHUSD», «ANredpay («ANredpandeckue BBIPRKEHUs», «YPaBHEHHUS U HEPAaBEHCTBA»),
«Hauana maremaTtmueckoro anammsa», «[eomerpus» («['eomerpuueckne GUTYpsl U WX CBOWCTBay,
«M3MepeHne reoMeTpUUECKUX BEJIMUMHY»), «BepoaTHOCTh U cTaTucTrKay. J|aHHbIE TUHUU Pa3BUBAIOTCS
napajjieNbHO, KaXKaas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OZHa OT APYTOH,
a B TECHOM KOHTaKTe€ W B3aumMojeHcTBHU. Kpome 3Toro, mx oO0bEAMHSET JIOTHYECKas COCTABISIONIAS,
TPaJULMOHHO TIPHCYyIIass MaTeMaTHKe ¢ IPOHHU3BIBAIOIIAs BCE MareMaThyeckue Kypceol U
conepxkarenpuble JmHUA. ChopmynupoBanHoe B DeliepalibHOM TOCYJapCTBEHHOM 00pa30BaTeNbHOM
CTaHJapTe cpeaHero oobmiero oOpa3oBaHUs TpeOOBaHHE «yMEHHE OIEPUPOBATh OHSITHIMU:
olpeJiesieHNe, aKkCHoMa, TeopeMa, CJEJICTBHE, CBOMCTBO, INPH3HAK, IO0Ka3aTelbCTBO, PaBHOCHJILHBIE
(GOpMyJIUPOBKH; YMEHHE (OPMYJIMPOBATh OOPATHOE M IMPOTHUBOIOJIOKHOE YTBEPIKICHHE, MPUBOINTH
OpuMepbl W KOHTPIPHUMEPHI, HCIONB30BATH METOJ MAaTeMaTHUYeCKOW HWHIAYKLIWH; IPOBOAUTH
J0Ka3aTCIbHBIC pacCyXACHUA IIpU PCIICHUM  3a]ad, OLCHUBATHL JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyKAeHUi» OTHOCHTCS KO BceM Kypcam, a (GopMUpOBaHUE JIOTHUECKUX YMEHHH pacrpeiersieTcs 1o
BCEM TojiaM 00ydeHUs Ha YPOBHE CPEIHEro o0I1Iero 00pa3oBaHusl.

MECTO YYEBHOI'O NTIPEIJMETA «MATEMATHKA» B YYUEBHOM IIJIAHE
B cootBerctBuM ¢ PenepanbHBIM T'OCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPETHETO
obmiero o0Opa3oBaHMsI MaTeMaTHKa SBISETCS O0s3aTENbHBIM TPEAMETOM Ha JIAHHOM YPOBHE
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oOpaszoBanus. Hacrosimieit IlpumepHoii paboueii mporpaMMoi mpeaycMaTpuBacTcs H3ydeHHe Y4eOHOTro
npeaMera «MaTeMaTuka» B paMKax TpEX y4eOHBIX KypCOB: «Ajredpa M Havajga MaTeMaTHUYEeCKOI'O
aHanmmza», «l'eomerpusi», «BeposTHOCTH W cTaTUcTUKa». @DOpPMUpOBaHHE JOTUYECKUX YMEHUH
OCYILIECTBISIETCS. HAa MPOTSHKEHUH BCEX JeT OOy4YeHHs] B CTapiied IIKOJe, a 3JIEMEHTHl JIOTHKH
BKJIIOYAIOTCS B COJIEpKaHUE BCEX HA3BAaHHBIX BBIIIE KYPCOB.

B YueOnom murane Ha wusyueHue Martemarukun B 10—I1lknmaccax Ha yriryOJn€HHOM ypOBHE
OTBOAUTCA § Y4eOHBIX YAaCOB B HE/IEIIO B T€UEHHE KAKIOT0 Tofa 00y4eHus, Bcero S60y4ueOHbBIX 4acoB.

TemaTnueckoe MIaHUPOBaHHWE YUEOHBIX KYpCOB M PEKOMEHIYEMOE paclpefeficHHe Y4eOHOTO
BPEMEHH JJIsl U3Y4EHUs OTAEIbHBIX TEM, IIPEIJIOKEHHBIE B HACTOSAIIEH IporpaMme, Hallo pacCMaTpUBaTh
KaK IpUMEpPHBIE OPUEHTUPHI B TIOMOIIb COCTABUTEIO aBTOPCKOW pabodeil mporpaMMsl, U IPEeXIe BCETO
yuuTeno. ABTOp paboyell MporpaMMbl BIpaBe YBEIMYUTh MM YMEHBIIUTH MPEJIOKEHHOE YHCIO
y49eOHBIX YacOB HAa TEMY, YTOOBI yIIIyOWTbCA B TEMATHKY, 3aHHTEPECOBABIIYI0 OOYUYAIOIINXCS, WA
HaNpaBUTh YCHJIMSI HA MPEOOJICHUE 3aTpyIHEHUH. JJomycTUMO Takxke JIOKaJIbHOE MepepacnpeaeicHue u
IIEPECTaHOBKA JIEMEHTOB COJCPKAHUS Kypca BHYTPHU JaHHOTO KJlacca.

KonngecTtBo mpoBepodHBIX paboOT (T€MAaTW4YeCKUH M UTOTOBBI KOHTPOJIb KayecTBA YCBOCHHUS
yueOHOro MaTepuala) W MX THI (CaAMOCTOSITENbHBIE M KOHTPOJBHBIE pabOTBHI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEs.

Taxxe YUYUTCJIb BIpPaBC YBCIWYUTL HIUW YMCHBIIUTH YUCIIO y‘-IC6HI)IX 4JacoB, OTBeIléHHI)IX B
[TpumepHoii paboueii mporpamme Ha 0000IIeHNE, TOBTOPEHUE, CHCTEMATH3AINIO 3HAHUI 00yJarommxcsl.
EnuHCTBEHHBIM, HO IPUHLHUIIMAIBHO BaXXHBIM KPUTEPHEM SIBJISIETCS] IOCTIXKEHUE PE3YIbTaTOB 00yUYeHNs,
YKa3aHHBIX B HACTOSILEH porpaMMe.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IIPEJMETA
«MATEMATHUKA)

OcBoeHue yueOHOro mpenmera «MaTeMaTukay JOJKHO OOeclevrBaTh JOCTHIKCHHE Ha YpPOBHE
cpemHero o0Omiero 00pa3oBaHUS —CIEAYIONIMX JIMYHOCTHBIX, METANpEeJMETHBIX W IPEIMETHBIX
00pa3oBaTebHBIX Pe3yIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yNbTaThl OCBOCHHUS IMpOorpaMMbl  yuyeOHOro mpeamera «MaremaTuka
XapaKTepU3yIOTCA:
I'paxx1aHCKOE BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO TPAKIAAHCKOW TO3UIUK 00YYaroMerocs Kak aKTHBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUICKOro o0IecTBa, MNpPEACTaBICHHEM O MaTeMaTHYECKHMX OCHOBAaX (YHKUHMOHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBJICHUH, MPOLEAYp IPaXKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U IIP.), YMEHHEM
B3aUMO/ICHCTBOBATH C COIUAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C MX (DYHKIUSIMU M Ha3HAUYCHHEM.
IlaTproTHYECKOE BOCIMTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUHCKOW TPa)KTaHCKOW HICHTUYHOCTH, YBAXKEHHS K MPOUUIOMY U
HACTOSIIIEMY POCCUUCKOM MaTeMaTHUK{, LEHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHUSM POCCHUCKHUX
MaTeMaTUKOB U POCCUNCKONW MaTeMaTH4YECKOW IIKOJIbI, K MUCIOJIb30BAHUIO ITHUX JOCTHXKEHUN B JPYTHUX
HayKax, TEXHOJIOTHSIX, chepax YKOHOMUKH.

JyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUEM JIYXOBHBIX IICHHOCTEH POCCHUHCKOro Hapoja; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, YTHYECKOTO IMOBEICHUS, CBA3aHHOTO C MPAKTHYECKUM NMPUMEHEHHEM JOCTH)KCHHU HAyKH U
JIESATEIIbHOCTHI0 YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYHMBOTO OYAyIIEro.

DCTEeTUYECKOE BOCIMTAHHME:




JCTETHYCCKAM OTHOIICHHEM K MHpPY, BKIIIOYAs JCTETHKY MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, pEHICHHWA, pacCyXIEHWH; BOCIPUUMYHBOCTRI0 K MaTEeMaTHYCCKUM acIeKTaM
Pa3IUYHBIX BUJOB UCKYCCTBA.

Pu3ngecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTEMaTHUYSCKUE 3HAHHWS B WHTEpPECax 370POBOTO H
Oe3omacHOro 00pasza KU3HW, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO (3II0pPOBOC IMHUTAHHE,
cOaaHCHPOBAHHBIN PEXUM 3aHSATHA W OTABIXA, peryisipHas (Qu3udeckas aKTUBHOCTH); (H3UIECKOTO
COBEPIICHCTBOBAHMYSI IIPH 3aHITUSAX CIIOPTUBHO-030POBUTEIBHON EATEIHEHOCTBIO.

TpynoBoe BOCOUTAHUE:!

TOTOBHOCTBIO K TPY/ay, OCO3HAHHEM IICHHOCTH TPYJOJIOOHUS; HHTEPECOM K pa3in4yHbIM chepam

npo(heCCUOHANBHON JIEATEILHOCTH, CBS3aHHBIM C MAaTEMaTHKOW M €€ MPWIOKEHUSMH, YMEHUEM
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymield mpodeccHr W peajn30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
NPOTSHKCHUH BCEH JKU3HKW, TOTOBHOCTHIO K aKTHBHOMY YYacTHUIO B PEIICHUM NPAaKTUYCCKUX 3a/1adu
MaTeMaTHYeCKON HAaIpaBICHHOCTH.

DKOJIOTHYECKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO ~ JKOJOTHYECKOM  KyIbTyphl, IMOHMMaHWEM  BIUSHHUS  COIMAIBHO-
9KOHOMHYECKHX MPOLECCOB HA COCTOSHUE MPUPOTHON M COLMAIBLHOU Cpellbl, OCO3HAHUEM TII00ATBEHOTO
XapakTepa JKOJOTHYECKHX NpoOiieM; OpHeHTanueld Ha TpPUMEHEHHE MaTeMaTHYeCKHX 3HaHWUH IS
pelIeHus 3a1ad B 00JIaCTH OKPY’KAaIOIIeH Cpelpl, MIIaHUPOBAHUS TOCTYIKOB U OIEHKH MX BO3MOJKHBIX
MOCJIEACTBUM [T OKPY>KaIOILIEe cpeibl.

L{eHHOCTH HaYYHOTO ITO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS

HAyKHM W OOINECCTBEHHOW MPAKTUKH, MOHMMAaHWEM MAaTEeMaTHUECKOM HAyKH Kak c(epbl 4YeIOBEYeCKOMH
JEATEIBHOCTH, ATAloOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl Pa3BUTHUSl UUBUIM3ALUU; OBJIAJCHHEM SI3bIKOM
MaTeMaTUKM M MaTeMaTHYeCKOW KYJIbTypOd KaK CpEACTBOM MO3HAaHHUS MHPA; TOTOBHOCTHIO
OCYIIECTBIISITh IPOEKTHYIO U UCCIEI0BATENBCKYIO ACSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATbBI

MertamnpenMeTHsle  pe3ysbTaThl OCBOEHHSI NPOrpaMMbl y4eOHOro mnpeamMera «MaTemaTuka»
XapaKTePU3YIOTCS OBJIAJCHUEM VHUBEPCATbHLIMU NOZHABAMENLHOIMU OeliCEUAMY, VHUBEPCANbHLIMU
KOMMYHUKAMUGHBIMU OCUCMBUAMU, VHUBEPCATLHBIMU PeZYSIAMUBHBIMU 0EliCEUIMU.

1) Vhueepcanonvie nosnasamenvuvle Oeticmeusi, obecnewugaiom @Gopmuposanue 6a308bIx
KOCHUMUBHBIX npoyeccos obyuaiowuxcsa (oceoenue Mmemooo8 NOHAHUSA  OKPYHCAIOWeE20 MUpa;
NpUMEeHEeHUe T02UYECKUX, UCCIe008AMENbCKUX ONepayutl, yMeHull pabomams ¢ ungopmayuetr).

ba3oBble JJOrM4YecKue AEUCTBYS:

® BBIABISATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKH MAaTEeMAaTUYECKHX OOBEKTOB, MOHSATHIA,
OTHOLIEHUH MEXIy MOHATUAMM; (HOPMYIMPOBATH ONPEACICHHUS OHITUH; YCTaHABINBATh CYLLIECTBEHHbII
NPU3HAK KIacCU(PUKALMI, OCHOBaHUS I 0000ILEHHS U CPaBHEHUsI, KPUTEPUH MPOBOIUMOI0 aHAIIN3A,;

® BOCIIpUHHMATh, (OPMYJIHPOBaTh W TPEOOpPA3OBBIBATH CYXKICHHSA: yTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIE, EMIUHIUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

® BBIBISATH MAaTEeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TNPOTUBOpEuYHs B (akTax,
JAHHBIX, HAOJIOACHUSIX M YTBEP)KACHUAX; NMpeAsiaraTb KpUTEPUM AJIS BBISIBICHHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYMIA;

e JeNaTb BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

# TIPOBOJUTH CaMOCTOSITETIFHO /IOKA3aTeNbCTBA MATEMaTHUYECKUX YTBEPXKAECHUH (IpSAMbIE U OT
MPOTHUBHOTO), BBICTPAMBAaTh APTyMEHTAIMIO, MPUBOIUTH HPUMEPHl W KOHTPIPHMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CY>KACHUS U BBIBOJIBI,



e BBIOMpaTh CIIOCOO pemieHUs y4eOHOH 3amadn (CpaBHHBATh HECKOJBKO BAPHAHTOB PEIICHUS,
BBIOHpaTh HanboJee MOIXOAAIINI C yIETOM CaMOCTOSITEIHHO BBIJICIIEHHBIX KPUTEPHEB).
ba3oBrbie Hccaen0BaATENbCKIE ICHCTBHUS:

® JCIOJIb30BaTh BONPOCHI KaK KCCICNIOBATCILCKUH WHCTPYMEHT TIO3HAHUS; (HOpMyIHpoBaTh
BOMPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOJIEMy, YCTaHABIIUBATh UICKOMOE UM JIaHHOE, (JOpPMUPOBAThH
THIIOTE3Y, ApPTYMEHTHPOBATh CBOKO MO3UIINI0, MHCHHE;

® TIPOBOJIUTH CAMOCTOSITEIILHO CIIAHMPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHKE 10 YCTAHOBJICHUIO
OCOOCHHOCTE MaTeMaTHYECKOr0 OOBEKTa, SBJICHHUS, IPOLECCA, BBISBICHUIO 3aBHCUMOCTCH MEXIY
00beKTaMHu, SIBICHUSIMH, ITPOLICCCAMH;

® CaMOCTOATENBHO (OPMYIMPOBATh OOOOIIEHUS M BBIBOJBI 10 pE3yJIbTaTaM MPOBEIECHHOTO
HAOJIIOJICHYsSI, WCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTh TOJYYCHHBIX pE3YJIbTaTOB, BBIBOJIOB U
000011IeHHI;

® IIPOTHO3UPOBATh BO3MOXKHOE PA3BHUTHE TPOIECCA, a TAKKE BBIABUTATH MPEAMOIOKCHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ nHbOpMaITHCH:

® BBUIBITH Je(UUIUTH WH(YOPMALMH, TaHHBIX, HEOOXOAMMBIX IS OTBETa Ha BONPOC M JUIA
pelenus 3agauy;

e BpIOMpaTh  WHGOpPMALMIO M3  WCTOYHHUKOB  PAa3IUYHBIX  THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh U HHTEPIPETHUPOBATH MHPOPMALIUIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;

® CTPYKTYpHUpPOBaTh HH(MOPMAIMIO, MPEACTABIATh €€ B PA3INYHBIX (hopMax, WILTFOCTPUPOBATH
rpaduyecky;

® OICHMBATH HAAEKHOCTh MH(OPMAIMK TI0 CAMOCTOATENILHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie  KOMMYHUKAMUGHble  Oclicmeus,  00ecnedusaiom  CopmMuposanHocms
COYUANBHBIX HABLIKOB 00YUAIOUSUXCSL.

OOmeHue:

L BOCHpI/IHI/IMaTI) u Q)OpMyHI/IpOBaTI) Cy)KILGHI/IH B COOTBETCTBHHU C yCJIOBI/IﬂMI/I U OeisiMUu O6H1€HI/IH;
SICHO, TOYHO, FpaMOTHO Bblpa)KaTI) CBOKO TO‘IKy 3peHI/Iﬂ B yCTHbIX N IHUCBbMCHHBIX TCKCTaxX, AaBaThb
TIOSICHEHUS TI0 X0y PelIeHHs 3aja4i, KOMMEHTUPOBATh IMMOTYYEeHHBIH Pe3yIbTaT;

e B XoA€ OOCYXIEHHS 33JaBaTh BOIMPOCHl IO CYIIECTBY OOCYXTaeMOW TEMBI, IMPOOIIEMBI,
pemaeMOI‘/i 3a/la4yy, BbICKA3bIBaTh UJICH, HALICJICHHBIC HA ITOUCK pemeHI/m; COIIOCTABJATH CBOU Cy)KI[eHI/IH C
Cy)i(I[eHI/IHMI/I )IPYI‘I/IX yqaCTHHKOB Juaiora, O6Hapy)KI/IBaTL pa3J1th/Ie U CXOACTBO HOSHHHﬁ; B
KOppeKkTHOH hopMe GopMyITUPOBATH PA3HOTIIACHS, CBOH BO3PAKEHUS;

L] HpeI[CTaBJ]HTL pe3y.HBTaTBI peIlIeHI/DI 3aJa4u, 3KCHepI/IMeHTa, HUCCICI0BaHUsA, HpOCKTa;
CaMOCTOSITETIbHO BBIOMPATh (OpPMAT BBICTYIUICHHS C Y4YETOM 3ajad Tpe3eHTallu W OCOOCHHOCTEH
ayJTIUTOPHHL.

CoTpyIHHYECTBO:

® MMOHMMaTh W HCIOJb30BaTh IMPEUMYIIECTBA KOMAHTHOW M WHIUBHIYaJlbHOM pPabOTHl TpHU
pelIeHnH y4eOHBIX 3a/ad; NMPUHUMATh IIeIb COBMECTHOW IESTENIbHOCTH, IUIAHUPOBATh OPraHU3aINI0
COBMECTHOM pabOTHI, pacrpeaeisaTh BHIb padOT, JOrOBapHBATHCS, OOCYXKIATh MPOLECC U Pe3yiabTaT
paboThl; 00001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

® y4acTBOBaTb B TPYNNOBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHUSIMH, «MO3TOBBHIE
LITYPMBD» W T.I.); BBIMOJHATH CBOIO 4YacTh PabOTBl M KOOPAWHUPOBATH CBOM JEHCTBUS C IPYTUMH
HJICHAMHW KOMAaHJbI;, OICHHMBATh Kad€CTBO CBOCIrO BKJIaJa B OGII_II/Iﬁ IMPOAYKT TII0 KPUTECPUAM,
c(hOpMyNHPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

3) Yuusepcanvuvie peynamuenvle oOeticmeus, obecneuusarom Gopmuposane CMblCio8blX
ycmaHOGOK U HCUBHECHHBIX HABBLIKOB JIUHHOCMU.
CaMoopragu3anms:




® COCTaBISITh IUJIaH, AJITOPUTM pEIIeHHsA 3a/ladyd, BbIOWpAaTh CIOCOO pEHIeHHS C YYETOM
MMEIOIINXCSI PeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI
pelreHuit ¢ yaéToM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

® BIIaJIETh HABBHIKAMH TIO3HABATEIHHON pe(dIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHHA WU
MBICITUTENIFHBIX TIPOIECCOB, MX pE3YJIbTAaTOB; BIAJETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOIS
mpoliecca U pe3yJibTaTa pelleHrs MaTeMaTHYeCcKoi 3a1auu;

® TpeABUAETh TPYTHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh TIPH pEIIeHWH 3aJadd, BHOCHTH
KOPPEKTUBBl B JIEATENIbHOCTb HAa OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAMIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

® OIIEHMWBATh COOTBETCTBHE Pe3yJIbTaTa IIeNId M yCIOBHSIM, OOBSICHITh MTPHUYUHBI TOCTIKEHHS WITH
HEJOCTIKEHUS Pe3yNIbTaTOB JMeSTeNIbHOCTH, HAXOIUTh OIHUOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIbTATDI

[Ipenvernsie pe3ymbTaTel ocBoeHUs llpumepHoit paboueli mporpaMMbl IO MaTeMaTHKe
MMpEeACTaBJICHbI IIO0 TOoAdaM 06yquH;1 B paMKax OTACJIBbHBIX KYPCOB B COOTBCTCTBYIOIIUX pasaciiax
Hacrosen [Iporpammel.

INPUMEPHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA I HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

HEJIX U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anredpa u Hagasia MaTeMaTHYECKOTO aHAJIM3a» SBISIETCS OAHUM M3 HauOoJee 3HaYNMbIX B
MporpaMMe CTapIeH MIKOJBI, TOCKOIBKY, C OJJHONH CTOPOHBI, OH 00eCIIeYnBaeT HHCTPYMEHTANIBHYIO 0a3y
JUIS M3y4EeHUs] BCEX E€CTECTBEHHOHAYYHBIX KYPCOB, a C JPYTrOol CTOPOHBI, (hopMHpYyeT JIOrH4ecKkoe u
a0CTpakTHOE MBIIUICHHE Y4YallUXCs HA YpPOBHE, HEOOXOIMMOM JIsi OCBOCHHA HMH(OPMATHKH,
O6IIICCTBO3H3HI/I$1, HUCTOpPHUH, CIIOBECCHOCTHU U APYTHUX AWCIUIIINH. B paMKax JAaHHOI'O KypcCa ydaliuccs
OBJIaJICBAIOT YHUBEPCAIBHBIM S3IKOM COBPEMEHHOH HayKH, KOTOpas ()OPMYJIHPYET CBOM JIOCTIKCHUS B
MaTeMaTH4YecKoi hopme.

Kypc anreOpsl M Havyan MaTreMaTHYECKOrO aHallM3a 3aKIaiblBA€T OCHOBY Uil YCHEUIHOTO
OBJAJICHUS] 3aKOHAMM (DU3UKHM, XUMHUH, OHOJOTHH, TOHMMAaHMS OCHOBHBIX TEHJICHIWI pPa3BUTHUS
SKOHOMHKH W OOIIECTBEHHOW >XHM3HHU, ITO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LUPPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIONB30BaTh MX Ui JalbHEHImero oOpa3oBaHUS H B
HOBCGI[HCBHOﬁ ku3HU. B TOXe BpEMs  OBJIAJICHUC a6CTpaKTHBIMI/I U JIOTHYCCKU CTPOruMH
KOHCTPYKIMSIMH aireOpbl M1 MaTeMaTH4eCKOT0 aHaln3a pa3BHBAET yMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTb, JOKa3bIBaTh YTBEPXKICHHS C TOMOINBI0 HWHAYKIUH W PacCyXIaTh
JIelyKTHBHO, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3alHIo, a0CTparnpoBaHue ¥ aHaJIOTHIO0, (POpMHUPYET
KpeaTHBHOE M KPUTHIECKOE MBIIICHHUE.

B xonme m3ydenust kypca «Anre0Opa W Havyalla MAaTeMaTHUECKOTO aHAIN3ay» ydalluecs MOJIy4aroT
HOBBIN ONBIT PEIICHUA MPUKIIAJHBIX 3ada4, CaMOCTOATCIIBHOI'O0 MOCTPOCHUA MAaTEMATUUYCCKUX MOI[e.Heﬁ
peaNbHBIX  CUTyallMid, HWHTEPIPETAlMH TOJyYeHHBIX PELICHWH, 3HAKOMSATCS C TNpHUMEpaMu
MAaTEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpHUpOA€, HAYKE U NCKYCCTBEC, C BhIAAOIUMHUCA MAaTEMATUYCCKNUMU
OTKPBITUSIMH U UX aBTOPaMHU.

Kypc o0nanaer 3Ha4uTEIEHBIM BOCIIMTATENBHBIM [TOTEHIIMATIOM, KOTOPBIN peann3yercsl Kak yepes
yueOHBI MaTepHal, crnocoOCTByOMMN (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaKk M Uepes3
cneunpuky ydyeOHOW JAeATeNbHOCTH, TpeOyIOmEeH MPOAOILKUTENILHOW KOHLEHTPAUWH BHUMAaHMA,
CaMOCTOATCIIBHOCTHU, aKKYPAaTHOCTU U OTBETCTBECHHOCTH 3a HOHy‘IeHHBII;'I pE3YyIbTAT.



B ocHoBe Meromukm oOydeHHs anreOpe M HadalaM MaTeMaTHYeCKOTO aHalInu3a JIeKHUT
JeSITE€IbHOCTHBIN NPUHLIUI 00yUCHHUS.

B crpykTrype Kypca «Anrebpa W Hayaja MaTeMaTHYECKOrO aHAIM3a» MOXHO BBIACIHUTH
CIIEAYIOIINE COIEpKATeIbHO-METOANYECK e IHHNUN: «HUncaa U BeIUUCICHUA», «DYHKIMM U rpaduKuy,
«YpaBHEeHMsI U HepaBeHCTBa», «Hauama maTtemarndeckoro aHammsa», «MHOXKeCTBa W JOTMKa». Bce
OCHOBHBIC COJIEp)KaTebHO-METOJUUECKUE JTMHUM W3Yy4YaroTcsd Ha MPOTSKEHWW JIBYX JIeT OOy4YCHHUS B
CTapLIeil IIKOJE, €CTECTBEHHO AOMNONHASA IPYr APYyra W IOCTENEHHO HACBHINIASCh HOBBIMH TE€MaMH U
paznenaMu. MOXHO ¢ YBEpEHHOCTBIO CKa3aTh, YTO JAHHBIN KypC SIBJISETCS MHTETPATUBHBIM, OCKOIBKY
o0benuHsIET B ce0e coIepKaHWE HECKOJIbKMX MAaTeMaTHYECKUX IUCLUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHS, MaTEMATUYECKUI aHAIN3, TEOPHsI MHOXECTB, MaTeMaTHueckas joruka u ap. I[lo mepe
TOTO Kak ydvalluecs OBJaAeBaloT Bc€ Oojee IMUPOKUM MaTeMaTHYECKHM amnmnaparoM, Yy HHUX
[IOCJIEOBAaTENbHO (OPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHUE CTPOMTh MAaTeMaTHUYECKYI0 MOZETb
peaJlbHOM CcHUTyaluu, NpPUMEHSATh 3HAHUS, T[ONy4YE€HHblE MpU M3YyYEHUM Kypca, JUIsl pelIeHus
CaMOCTOSITETbHO C(HOPMYIMPOBAHHON MaTEMaTHUECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATh CBOW OTBET.

CopnepxarenpHO-MeTOANYECKas JMHUS «Yucia W BeMHCICHUS» 3aBepuiaeT (GopMupoBaHue
HABBIKOB MCIIOJIb30BaHUs JACHCTBUTEIILHBIX YHCEJ, KOTOPOE OBLJIO HAYaTO B OCHOBHOM IiKoJje. B crapieit
mKoje oco0oe BHUMaHHE yAensercs (OPMHUPOBAHHMIO HABBIKOB PAlMOHANBHBIX BBIYMCICHH,
BKIIIOYAIONIMX B Ce0sl KCIONb30BaHUE Pa3IMYHBIX (OPM 3alHMCH YWCIA, YMECHUE JeNaTh NPUKUIKY,
BBIMIOJIHATh ~ NPUONMMKEHHBIE  BBIYUCICHMS, OLIGHMBATh YHCJIOBBIE BBIp@KEHHs, paldoTaTh C
MaTEMaTHYECKUMH  KOHCTaHTaMH. 3HAKOMBIE  YYallUMCSl MHOXKECTBA  HATypalbHBIX, LENbIX,
paloOHANBHBIX U JACHCTBUTENBHBIX YHCEN JOMOJIHIIOTCS MHOKECTBOM KOMITJIEKCHBIX uncel. B kaxaom
U3 3THUX MHOXECTB PacCMaTpPHUBAIOTCS] CBOWCTBEHHBIC eMy cliel(ruiueckre 3aJau ¥ ONepaliu: JeICHUE
HaIleJIo, ONEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN; 0COObIe CBOWCTBA pPAllMOHAIBHBIX U
UpPpalMOHANBHBIX YUCEN; apu(METHUECKHE ONIEPallit, a TAKXKe N3BJICUCHHE KOPHSI HATYPalbHOM CTETIEHH
Ha MHOXECTBE KOMIUIEKCHBIX 4YHCENl. bmaromaps mocIenoBaTeNbHOMY —pacIIHpPEHHMIO  Kpyra
WCIOJIb3YEMBIX YHCEN ¥ 3HAKOMCTBY C BO3MOXKHOCTSIMU UX NIPUMEHEHUs JJIS pellieHus pa3IMyHbIX 3aa4
dbopMupyeTcs TpeACTaBICHUE O €JUHCTBE MaTEMAaTHKHM KaK HAayKH M €€ polM B MOCTPOCHUU MOJENEH
peaIbHOr0 MUPA; IUPOKO MCTIONB3YIOTCS 0000IIEHHE H KOHKPETH3aIIHSI.

Jluaus «YpaBHEHHUS U HEPAaBEHCTBA» peaU3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs B cTapiieit
IIKOJIE, TOCKOJIBbKY B Ka)KJIOM paszene IIporpamMmsl mpeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLINX 3a/1ay.
B pesynprare yuammecs ~OBNIAAEBAIOT  Pa3IMYHBIMU  METOAAMM  PELIEHHUS  paIOHAIbHBIX,
UPpaLMOHANBHBIX, IOKA3aTeNbHBIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHH, HEPABEHCTB
U CHCTEM, a TaK)Ke 3ajjad, coAepxkalux napaMmerpsl. [lonydeHHbIE yMEHHA DIMPOKO HCIOJIB3YIOTCS MPH
UCCIIeIOBaHUU (DYHKIMH C IMOMOINBIO TPOM3BOJHOW, MPH PEIICHWH NPHUKIAJHBIX 33/a4 W 3a/a4 Ha
HaxokKAeHUWEe HauOONbIIMX W HAUMEHBLIMX 3HadeHud QyHkouu. [laHHas copepkaTenbHAs JHMHUS
BKIIIO4aeT B ce0si Takke (OpMHPOBAaHME YMEHUH BBIMOJHSTH PacyEThl MO QopMyiiaMm, Mpeodpa3oBaHus
paliOHANBHBIX, HWPPALUOHAIBHBIX W TPUTOHOMETPHUYECKHX BBIPRXKEHHH, a TAaKKe BBIPAXKCHUM,
coJepKaluX CTereHu u yorapudmsel. biaarogaps nzyueHuio anredpanyeckoro mMarepuajia IPOUCXOIUT
JaNbHellee pa3BUTHE alTOPUTMHYECKOTO W a0CTPAKTHOTO MBIIUICHUS Yydalluxcs, (OpMHUPYIOTCS
HaBBIKM JIEAYKTHBHBIX pacCyKACHUH, paboTbl € CHUMBOJBHBIMH (OpPMaMH, NPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIE PABEHCTB M HepaBeHCTB. AnreOpa mpemaiaraet 3(h(eKTHBHEBIC
WHCTPYMEHTHI ISl PEIIeHHs MPAKTHYECKUX M €CTECTBEHHOHAYYHBIX 33/1a4, HArJIAJHO JEMOHCTPHPYET
CBOM BO3MO>KHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHO-MeTOANYEeCKas JTHHUA «DYHKINN W Tpa(uKIm» TECHO MEperieTaeTcs ¢ APYTHMH
JUHUSMHM Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIE 3aJa€T MOCIEN0BaTENbHOCTh M3YyYEHHMsl MaTepuala.
W3yueHne cremeHHOW, TOKa3aTeNbHOH, JOrapuPMHUYECKOH M TPUTOHOMETPUYECKUX (YHKIMH, HX
CBOWCTB ¥ I'paMKOB, UCIIOJIL30BaHNE (DYHKIIUH JUIS pelIeHus 3a/1a4 U3 JIPYTUX y4eOHBIX MPEIMETOB U
peaIbHOM KHU3HU TECHO CBA3aHO KaK C MaTEMAaTHYECKMM aHAJIHM30M, TaK U C PELICHHUEM ypaBHEHHWH U
HepaBeHCTB. [Ipu 3TOM OoJbllioe BHUMaHUE yJensieTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QGOpMylamMu
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3aBHCUMOCTH MEXJY Ppa3IWMYHbBIMU BEIMYMHAMHE, HUCCIEIIOBATH IOJNyYCHHbIC (DYHKIIUH, CTPOHUTH HX
rpadukn. MaTepuan 3TOH coACpKaTSIBbHOW JIMHAW HAIleIeH Ha pa3BUTHEC yYMEHHH W HABBIKOB,
MO3BOJIAIONINX BBIpAXXaTh 3aBUCHMOCTH MEXIY BEIHMYMHAMU B Pa3iIMYHON (opMe: aHATUTHYECKOH,
rpadudeckoii u crmoBecHOH. Ero m3ydeHme CIIOCOOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIIICHHUS,
CIOCOOHOCTH K 000OIIEHUIO M KOHKPETH3AIIMH, UCTIOJIb30BaHUIO aHAIOT U,

CopepxarenbHast JnuHUs «Hauama MaremaTHueckoro aHaiau3a» MO3BOJSET CYIIECTBEHHO
pacIMpuTh KPyr Kak MaTeMaTHYeCKUX, TaK M MPUKIAIHBIX 3ajad, JOCTYITHBIX IMTKOJIBHUKAM, TaK KakK y
HUX TOSIBISETCSI BO3MOXHOCTb CTPOUTH I'padUKH CIOXKHBIX (PYHKIMH, ONpeAetiaTh UX HauOOJbLINE U
HAaUMEHBIIINE 3HAYCHHS, BBIYUCISTH IUIOMAAN (PUTYp M O0BEMBI Tell, HAaXOJAUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. JlaHHas coaepikaTenpHas JIMHHUA ~OTKPBIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOEHUS
MaTeMaTHYeCKUX MOJeNIell peajbHBIX CHUTYalluil, IO3BOJSET HaXOAWTh HAWIy4llee pelleHHEe B
MPUKJIATHBIX, B TOM YHCIE COLMAITbHO-DKOHOMHYECKMX, 3a/adax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHaliu3a CHOCOOCTBYET Pa3BUTHIO aOCTPakTHOTo, (HOpMalbHO-JIOTHYECKOTO U
KpEaTHBHOTO MBITIUIEHUS, (POPMUPOBAHUIO YMEHHI PACIIO3HABAThH MPOSIBICHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TEXHUKE M HCKYCCTBE. YUaIlHecs Y3HAIOT O BBIJAIOMIMXCS PE3yiIbTaTax, MOJYYEHHBIX B XOJE
Ppa3BUTHUA MAaTCMATHUKU KaK HAYKH, U 06 HX aBTOpax.

CopepxatenpbHO-MeTOANYEeCKass JMHUS «MHOXECTBAa W IJIOTHKa» BKIIOYAET B Ce0S 3JIEMEHTHI
TCOpHHU MHOXXECTB u MaTeMaTHYeCKOM JIOTNKH. TeOpeTI/IKO-MHO)KeCTBeHHI)IC MMpeaACTaBJICHUA
MPOHU3BIBAIOT BECh KypC INKOJIHHOW MAaTeMaTHKH W TIPeUIaraioT HanOoJIee YHUBEPCANBHBIA S3BIK,
00BeIMHAIONINH BCE pa3/Iellbl MATEMATUKH U €€ MPHUIIOKEHUH, OHU CBS3BIBAIOT Pa3HBIE MaTEMATHUECKUE
JAUCHUILUIMHBI U HX IMPUIIOKCHUA B C€AMHOC ILCIIOC. HOSTOMY BaXXHO JaThb BO3MOXHOCTH IIKOJIBHUKY
MMOHUMATh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK COBPEMEHHOH MAaTeMaTWKH ¥ WCIONB30BATh €ro s
BBIPpa’XXCHHUA CBOUX MBICJIEH. HPYI‘I/IM BAXXHBIM IIPU3HAKOM MATCMATHKW KaK HAYKH CJICAYCT NPHU3HATH
CBOWCTBEHHYIO €W CTpOrocTh OOOCHOBAaHWHM M CieJOBaHHE ONpeAETEHHBIM MpPaBUIIaM MOCTPOCHUS
JTIOKA3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTaMH MAaTeMaTHYeCKOW JIOTHMKH CIIOCOOCTBYET Pa3BHUTHIO
JIOTUYECKOT'O MBINUICHUA Yy4YallluXCA, MMO3BOJIACT UM CTPOUTH CBOM PACCYXKIACHUA Ha OCHOBC JIOTHUYECKUX
MPaBwI, POPMHUPYET HABBIKA KPUTHIECKOTO MBIIIIIICHHS.

B kypce «Anrebpa ¥ Havalia MaTEeMaTHYECKOTO aHaNIHW3a» MPUCYTCTBYIOT  OCHOBEI
MAaTeMaTU4YCCKOTO MOJCIMPOBAHNA, KOTOPBLIC IPU3BAHbI CHOCO6CTBOBaTL q)OpMI/IpOBaHI/IIO HaBbIKOB
MTOCTPOCHUS MOJIENel peabHbIX CUTYallui, NCCIIEAOBAHMUS 3TUX MOJIEINIel C TIOMOIIBIO anmapaTa anreopbl
U MaTeMaTUYCCKOI'0 aHajiu3a, MHTCPIIPETAIUU IMOJTYYCHHBIX PE3YJIbTATOB. Takne 3alaHuA BIIJICTCHBI B
KOKABIA W3 pazznenoB [lporpaMMmbl, TOCKOJBKY BECh MaTepuan Kypca IIUPOKO HCIIONB3YeTCs s
pellleHns] NMPUKIAAHBIX 3anad. [lpu pemeHun pealbHBIX MPaKTUYECKUX 3ajjad ydalluecs pPa3BUBAIOT
HaOJI0IaTeTbHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIL30BATh aHAJIOTHIO,
0000maTh ¥ KOHKPETU3UPOBATH MpobOieMy. JlesTenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB PEIICHUS
NpPUKIAIHBIX 33Jad OpraHu3yeTcs B TIpOIecCe H3yYeHHsS BCeX TeM Kypca «Ainredpa W Hadana
MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacuHo yuebnomy miany B 10 —11 knaccax m3yuaercs yueOHBIH Kypc «AureOpa W Havyaia
MaTeMaTHYeCKOrO aHajIHu3a», KOTOPBIH BKIIOYAET B ceOsl CIeIyoNIie OCHOBHBIE pa3jeibl COICpIKaHMsL:
«Uucna ¥ BBIYUCIICHUS», «YpaBHEHHS U HepaBeHCTBa», «®DyHkiuu wu rpadukny, «Hauama
MaTEMaTHYECKOTO aHAIN3a», «MHOXKECTBA U JIOTHKAY.

B YueOHOM mane Ha n3yueHue yriryOIEHHOTo Kypca anreOpbl B Hadall MaTeMaTHIeCKOTO aHaIn3a
B 10—11 xiaccax oTBoAUTCS HEe MeHee 4 y4yeOHBIX YacOB B HEAEIIO B TEUEHUE KaKIOro roga oOy4yeHus,
BCETO 3a ABa roja o0y4yeHus: — He MeHee 280 y4eOHBIX 4acoB.



IUIAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTAThI OCBOEHU S IPUMEPHOI PABOYE
MMPOTPAMMBI KYPCA
(IO TOJIAM OBYUYEHHS$I)

OcBoenne y4eOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOrO aHAIN3a» Ha YPOBHE

cpemHero ooOmero o0pa3oBaHUS JOJDKHO OO0CCIICUMBATh JOCTHIKCHHE CIEAYIONIMX TPEAMETHBIX

00pa30BaTeIbHBIX PE3yIbTATOB!

10 x1acc

Yucia ¥ BBIYHCIEHUS

CB00OOIHO OTIEpUPOBATH MOHATHSIMHU: PAIUOHAILHOE YMCII0, OECKOHEYHAsI IeprHoAnYecKas Apoob,
MIPOLEHTHI; MPPANMOHAIBHOE YHCJIO; MHOXKECTBA PAllMOHAIBHBIX W JIEHCTBUTEIBHBIX YHCEI,
MOJZYJIb AEUCTBUTENBHOTO YUCIIA.

[TpumeHATs APOOM W MPOLEHTHI AJS pEIIeHWS NPUKIATHBIX 3aJad W3 Pa3IUuHBIX OTpaciel
3HAHWUN U peaIbHON KU3HU.

[TpumensaTh NPUOIMKEHHBIE BEIYUCICHUS, IPABUiIa OKPYIJICHHS, IPUKUAKY U OLIEHKY pe3yibTaTa
BBIYMCIICHUH.

CB00OOIHO OTIEPUPOBATH MOHATUEM: CTETICHB C LIEJIBIM MIOKa3aTeNIeM; UCIIOIb30BATh MOAXOISIYI0
¢dopMy 3ammcH ACHCTBUTENBHBIX YUCEN JUIsl PEIICHHs MPAaKTUYECKUX 3ajad U MpelCTaBlICHUS
JAaHHBIX.

CB00O0IHO OTIEPUPOBATH MOHATHEM: apUPMETHICCKUI KOPEHb HATYPaJIbHOM CTETICHH.

CB00OOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C pallHOHAJIbHBIM MTOKA3aTeNIEM.

CBoOOHO oOmepupoBaTh MOHATHSIMHU: JorapudM 4YHCHa; JECATHYHbIE M HATypalbHbIC
JorapuQmel.

CBoOOHO oOmepupoBaTh MOHATHSAMU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOTO
apryMeHra.

OnepupoBaTh NOHATUSAMU: APKCUHYC, apPKKOCHHYC U apKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHe}mﬂ U HEPABEHCTBA

CB0OOIHO OHEepHpPOBaTh MHOHATHAMH: TOXIECTBO, YPaBHEHHE, HEPaBEHCTBO, PaBHOCHJIbHBIC
YpaBHEHUS M YpPaBHEHUSA-CIIEACTBHS, paBHOCHUIIbHBIE HEPABEHCTBA.

[TpuMeHSTh pa3IMn4HbIe METObl PEICHUSI PAIMOHAIBLHBIX M IPOOHO-PAIMOHATBHBIX YpaBHEHU,
MIPUMEHSATh METOJ UHTEPBAJIOB IS PEIlIEHUS] HEPaBEHCTB.

CB0OOIHO ONEepHUPOBaTh NOHSATHAMHU: MHOTOWIEH OT OJHON NMEPEeMEHHOM; MHOTOUJIEH C LIEIbIMU
ko3 puLmeHTaMH, KOPHM MHOTOWIEHA; MPHUMEHSTH JEJIeHHE MHOIOWICHa Ha MHOTOWIEH C
ocTaTkoMm, TeopeMy be3y u reopemy Buera jiis peuienus 3anay.

CB00OHO omepupoBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX ypaBHEHHM, MaTpulla, ONpeaeInuTenhb
MaTpHULBI 2 X 2 ¥ €r0 TEOMETPUIECKHI CMBICIT; HCIIOJIb30BaTh CBOICTBA OIpenenuTens 2 X 2 s
BBIUMCJIEHHA €r0 3HAYEHUs, NPUMEHATh ONPEACIUTENN I PEIICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH; MOJENNPOBATh PEAIbHBIE CUTYAI[MH C TOMOIIBI0 CHUCTEMbI JTMHEWHBIX ypaBHEHHIA,
HCCJIEIOBATh MTOCTPOEHHBIE MOJIEIH C ITOMOUIBI0 MATPHUI] U ONPEAEINUTENENH, HHTEPIIPETUPOBATh
IIOJIY4ECHHBIN PE3yJIbTaT.

Hcmonp30BaTh CBOWCTBA IEHCTBHUH ¢ KOPHAMH JJIs IPeoOpa30BaHUs BEIPAKECHUN.

BrimonHATe npeoOpa3oBaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C palMOHAILHBIM
MTOKa3aTeNIEM.

Hcnionb3oBaTh cBOWCTBA JorapudMoB Uil IpeoOpa30BaHuUs JIOTAPUPMHYECKHX BHIPAKECHUI.
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CBOOOJIHO OIEPUPOBATh TOHITHUSMH: WPPAIMOHANBHBIC, MOKA3aTeNbHbIC H JIOTApU(PMIUECKIE
YpaBHEHUS; HAXOAWUTh WX PEIICHHS C IOMOIIBI0 PaBHOCHIBHBIX TEPEXOJIOB HMIM OCYIIECTBIISS
MIPOBEPKY KOPHEI.

[TpumensTs OCHOBHBIC TPUTOHOMETPUICCKHUEC (hopMyIiBI JUTST npeoOpazoBaHUs
TPUTOHOMETPUYECCKHUX BBIPAKCHUH.

CB000OHO OTIEpHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE; IPUMEHITH HE0OX0IMMbIe
(hOpMyYITBI JUTA PEIIeHHs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH.

MopnenupoBaTh peajibHbIC CUTYallMd Ha S3bIKE alreOphl, COCTABIATh BBIPOKCHUS, YPaBHCHHUS,
HEPAaBCHCTBA IO YCIIOBUIO 3aJa4d, HCCICAOBaTh IOCTPOCHHBIE MOJICNIM C HCIOIb30BAHUEM
arapara anreOpsl.

DyHKUUM U rPpaduKH

CB00O0IHO ONIEpUPOBATH MOHATHAMU: (DYHKIIHS, CIIOCOOBI 3aaHus GYHKIUH; B3aUMHO OOpaTHbIC
¢bynkuuy, komMmosuuus — QyHKOMH; rpaduKk  (YHKUWH;  BBIIOJHSTH  DIIEMEHTapHBIC
npeoOpazoBaHus rpaduKoB QYHKITHIA.

CB00OOIHO OMEpHPOBATH MOHATHUSMH: O0JIACTH OTPENEICHUS] © MHOXKECTBO 3HAUCHUH (YHKIUH,
HyJH (QYHKIWH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA.

CB0OOOIHO ONEpUpPOBATh MOHATHUAMU: YETHBIC W HEUETHBIC (YHKINH, TEpHOINUecKre (QyHKINH,
HNPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl M MUHHMYMBI (DYHKIIMH, HanOoOJIbIIEEe H
HanMeHbIIee 3HaYeHNEe (PYHKIMK Ha TPOMEXKYTKE.

CBOOOZHO ONEpUpOBaTh MOHATHUSMH: CTENEHHas GQYHKIOHMS C HATypaJbHBIM U IEJIBIM
nokasaresieM, TpadUK CTENeHHON (YHKIMH C HAaTypaJbHBIM M ILEJIBIM IOKa3zaTedeM; rpaduk
KOpHSI N-0#1 cTeneHu Kak PyHKIMK OOpaTHOH CTETeHH ¢ HaTypallbHBIM ITOKa3aTeJIeM.
OnepupoBaTh MOHATUSMHU: JIMHEWHAs, KBaJpaTHYHas 1 APOOHO-TUHElHas (YHKIIWH; BBIOIHSAT
3IIEMEHTapHOE MCCIIeIOBAaHNUE U TIOCTPOCHUE UX TPAPHKOB.

CBOOOIHO OIEpUPOBaTH TOHATHSMH: IOKa3aTeNbHAs W Jorapudmudeckas (QyHKIUH, WX
CBOWCTBa U TpaMKH; UCTIONB30BATh MX TPa(UKU AT PEIICHNs] YPaBHEHHIA.

CB0OOOHO ~oOmepupoBaTh TMOHSATHAMHU: TPUTOHOMETPUYECKAs OKPYKHOCThb, OIpEJelieHHe
TPUTOHOMETPHYECKUX (QYHKIIMI YHCIOBOTO apryMEHTa.

Hcnonp3oBathk rpaduku GYHKIMN IS MCCIIEAOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH TPH pEeIICHUH
3aj7ia4y U3 JAPYrUX y4eOHBIX MPEIMETOB U pealibHOM )KU3HU; BBIpaXaTh (hOpPMYIaMH 3aBUCUMOCTH
MEX]Y BEIMYNHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIu3a

CB0oOOIHO oOmepUpoBaTh MOHATHAMHU: apupMeTHdecKas W TeOMETpUUecKas Mporpeccus,
0eCKOHEYHO YOBIBAIOIIAsi TeOMETPUYECKas MPOrPECCHs; JIMHEWHBIN U SKCIIOHEHIIMAIBHBINA POCT,
(dbopMyIia CIOKHBIX TPOIIEHTOB; IMETh IIPECTABIICHUE O KOHCTAHTE €.

Hcnonb30BaTh MpOrpeccuy 1Sl pelleHHs pealbHbIX 3a/1a4 MPUKIaJHOTO XapaKTepa.

CBoOOHO  omepupoBaTb  HOHATHAMHU: MOCJIC/IOBATENIBHOCTb,  CIIOCOOBI  3aJIaHMs
HIOCJIEI0BATEILHOCTEH, MOHOTOHHBIE M OTPaHMYCHHBIE TIOCIIEI0BATEIBHOCTH; TIOHUMATh OCHOBEI
3apOKACHHS MaTeMaTHYECKOTO aHAIIN3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

CB0OOOJIHO OMEpHPOBaTh MOHATHSIMHU: HENPEPBHIBHBIE (QYHKIMH;, TOYKH pa3pbiBa Tpadmuka
(GYHKLIMH; aCUMIITOTHI Tpaduka QyHKINH.

CB00OOIHO OnEepUpOBaTh MOHATHEM: (PYHKIMSA, HENPEPhIBHAS HA OTPE3Ke; NPUMEHSATH CBOWCTBA
HETPEPHIBHBIX (PYHKIMA JIJIsl peIIeHHs 3a/1a4.

CB00OOJIHO OTIEpUPOBATH MOHATHAMU: TIEpBasi U BTOpasi MPOM3BOJIHBIE QYHKIMH, KacaTelbHas K

rpa¢uky QyHKUUH.
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BrryucnsaTe mpoW3BOAHBIE CYMMBI, MPOW3BEINEHHS, YaCTHOTO M KOMIO3HWIHMK JABYX (DyHKITHI;
3HATH MPOU3BOJTHBIE SJICMEHTAPHBIX QYHKITHH.
Hcnonbs3oBaTh reOMeTpUUYSCKUH B (DU3MUECKUE CMBICI IPOU3BOIHOM JUIsl PEIICHUS 3a/1a4.

MHo:xecTBa M JIOTHKa

CBO60,I[H0 OIIEPHUPOBATH NOHATHUAMMA: MHOKECTBO, OIICpAIIMN HAlT MHOXKCCTBaAMHU.

Hcnonp3oBaTh TCOpCTI/IKO-MHO)I(CCTBCHHLII;'I amnmnapar g OonruCaHusA peallbHbBIX IIPOIECCOB U
ﬂBHeHHfI, IIpU pCIICHUHU 3a1aY U3 JPpYyTrux y'-IC6HI)IX mpeaMETOB.

CBO6OI[HO OIICPUPOBATH IMOHATUAMU: OIPEACICHUE, TCOPEMA, YPABHCHHUC-CIICACTBUC, CBOMCTBO
MaTeMaTU4YICCKOIO O6T)CKTa, JA0Ka3aTeJIbCTBO, PaBHOCHUJIBHBIC YPaBHCHUA U HCPABCHCTBA.

11 xkaacce

Yucia ¥ BBIYHCIEHUS

CB0O0OTHO OTIEPUPOBATh MOHATHSIMH: HATYpPAJIbHOE M IEJIOE YMCIIO0, MHOXKECTBA HATYPAIBHBIX U
LEJIBIX YHCEeN; MCIOIh30BaTh Mpu3Haku aenuMocTH nensix uncen, HOJ u HOK naTtypanpHBIX
YHCel IS PEIIeHNs 3aa4, IPUMEHITh anroput™ EBkina.

CBOOOJHO OIEpUpPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO; 3allMChIBaTh HATypajbHBIC YHUCIIA B
Pa3ITUYHBIX TTO3UITMOHHBIX CUCTEMAaX CUUCIICHUS.

CBOOOJHO OIEPHPOBATH TOHATHAMH: KOMIUIGKCHOE YHCIO M MHOXECTBO KOMILICKCHBIX YHCEI;
MIPE/ICTABIATh KOMIUIEKCHBIE 4YHCIIa B aireOpanueckoil W TPHUTOHOMETPUYECKOH (dopmMe,
BBITIOHSTH apr(PMETHIECKIE OTIEpaIliy ¢ HUMH 1 N300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH.

YpaBHeHHsl 1 HepaBeHCTBA

CB0OOIHO OIEpUPOBATh MOHITHUSAMH: WpPpalMOHANBHBIC, MMOKAa3aTeNbHbIe M JIOrapu(MUUECKUE
HEPaBEHCTBA; HAXOUTh UX PEUIEHHS C TIOMOIIBI0 PABHOCHIIBHBIX IIEPEXO0I0B.

Ocy1ecTBisATh 0OTOOpP KOPHEH NPH PELIEHUH TPUTOHOMETPUYECKOr0 ypaBHEHUSI.

CBoOomHO  omepupoBaTb  MOHATHEM  TPUTOHOMETPUYECKOE  HEPAaBEHCTBO,  NPHMEHSTH
HeoOXxoaumble (YOPMYIIBI JUTA PELICHUS! OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
CB0oOOHO oOmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYIHOCTb YpaBHEHHUH U HEPaBEHCTB;
PaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBUS; HAXOAUTh PELICHHS] CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU()MUUECKUX YPaBHEHMH H
HEPaBEHCTB.

Pemrate  panuoHanbHblE,  MppalMOHAIbHBIE,  IOKa3aTelbHBIEC,  JIOTApUPMUYECKHE |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACP KAIUE MOAYIIH U TapaMETPHL.
[IpumeHATh Tpaduueckre METOABbI Ul PELICHHs ypPaBHEHHH M HEPaBEHCTB, a TAKXKE 331ad C
rapaMeTpamu.

MojenupoBaTh peajbHbIe CUTYAIlMH Ha SI3bIKE alreOpbl, COCTAaBIATh BBIPAXKEHHS, YpaBHEHUS,
HEPABEHCTBA M HUX CHCTEMBl IO YCIOBHIO 33Jadd, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHMEM ariapaTa areOpbl, MHTEPIPETUPOBATh HOIYUYEHHbIN Pe3yIbTaT.

DyHKIUH U TPaduKH

Crpouts rpaduky KoMIo3unun GyHKIIANA ¢ TTOMOIIIBIO 3JIEMEHTAPHOTO MCCIICIOBAaHUS U CBOWCTB
KOMITO3UIINY JIBYX (DYHKIHH.

Crpoutb reomMeTpuueckre oopassl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHON TNIOCKOCTH.
CB00OIHO OTIEPUPOBATH MOHATHIMU: TPAPHUKH TPUTOHOMETPUUECKIX (PYHKITHH.

[MpuMeHsTh GYHKIUH [T MOJICTTHPOBAHUS U MCCIIEJIOBAHHS PEATbHBIX MPOIECCOB.
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Hauasia MmaTeMaTH4eCKOI0 aHAIN3A

e lcnonp30BaTh MPOU3BOIHYIO ISl HCCIICAOBAHHS (QYHKITUM HA MOHOTOHHOCTD U 9KCTPEMYMBI.

e HaxoauTs HanOGoJbIIIee ¥ HAMMEHbBINIEE 3HAYCHUST QYHKIH HEMPEPHIBHOW Ha OTPE3KE.

e lcnonp30BaTh MPOM3BOJHYIO JUIS HAXOXKICHHS HAWIYYIICrO PEIICHUS B MPHUKIAIHBIX, B TOM
YHCIIe COUUATbHO-YKOHOMHUYECKHX, 3a/1auax, AJIsl ONpeeIeH!s] CKOPOCTH U YCKOpEHHS Iporecca,
3amanHoro (hopMyIIoi nin rpadukom.

e CpobOomgHO oOmEpHPOBATH TOHATHAMH: TIEPBOOOpAa3Has, ONMpPEHCAEHHBIM WHTETpaj; HaXOIUTh
nepBooOpa3HbIe  DJIEMEHTAPHBIX ~ (PYHKIMH ¥ BBIYMCIATH  HMHTETpall 1o  (hopMmylie
Herorona—JletiOHuna.

e HaxoauTs miomajy miockux GUryp u 00bEMBI TeJ ¢ IIOMOIIIBIO HHTErpala.

e llMeTh TmpencTaBICHHE O MAaTEeMaTHYeCKOM MOJICTUPOBAHMN HAa TIpUMEpPE COCTABJICHUS
I QepeHInaNBHBIX YpaBHEHUH.

e Pemarp npukiIagHBle 3aJaud, B TOM YHCJIE COLMAIBHO-?KOHOMHUYECKOTO U (U3NUECKOrO
XapakTepa, CpeACTBaMHU MaTeMaTHYECKOTO aHAIN3A.

COJEPKAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMA)

10 xknacce

Ymucna v BbIYUCIEHAS

Pamuonaneueie yncna. OOBIKHOBEHHBIE W JECSATUYHBIE JpOOHW, MPOIEHTH, OECKOHEYHBIE
nepuognueckue Apobu. I[lpumenenue npobell M NPOLEHTOB U PELICHUS NPUKIAOHBIX 33734 W3
pa3IMYHBIX OTpAciie 3HAHUW U pealbHOW KU3HU.

JeiicTButenpHple yncna. PanroHanbHbIe W UppalMOHATBHBIE YHca. ApU(PMETHYECKUE ONEpaIllinu
C JICHCTBUTEIBHBIMU 4YHCIaMH. MOJyib JCHCTBUTEIBHOTO 4YHCIAa W €ro cBoicTBa. [IpubmmkEHHbIC
BBIUMCIICHHUS, TIpaBUjIa OKPYTJIEHU, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIUHCICHUH.

Crenens ¢ mensiM mokazatenieM. bunom Herotona. Mcnons3oBanue moaxomsiieir GopMbl 3armicu
JIeHCTBUTEIBHBIX YMCEN TS pEIIeHUs] IPaKTUYeCKUX 3ajlayu U MPeICTaBICHNs JaHHbIX.

ApudmeTnuecKkuii KOpeHb HATypaIbHOM CTENEHN U €r0 CBOHCTBA.

CrerneHs ¢ palioHaJIbHBIM MTOKa3aTesleM U €€ CBOMCTBA; CTENEHb C IeHCTBUTEIbHBIM ITOKa3aTeeM.

Jlorapudm umcna. CporicTa orapudma. JlecaTHUHbIC U HATYPAIbHBIC JIOTAPU(PMEI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHHYC H
apKTaHT€HC YUCIIOBOTO apryMEeHTa.

YpaBHeHNs 1 HEPABEHCTBA

ToxaecTBa ¥ TOXKICSCTBECHHBIC MTPeoOpa3oBaHus. YpaBHEHNUE, KOPEHb ypaBHEHUs. PaBHOCHUIIbHBIC
YpaBHEHUS U ypaBHEHUs-ciencTsus. HepaBeHCTBO, pelieHue HEpaBeHCTBRa.

OCHOBHBIE METOJBI PEIHICHHS IEABIX M JAPOOHO-PAMOHATBHBIX YpPaBHEHUNH M HEPABEHCTB.
MHorounensl 0T OAHON NepeMeHHOU. JleeHne MHOrouaeHa Ha MHOrowlIeH ¢ octaTkoM. Teopema besy.
MHorousens! ¢ nenbpiMu koddduiuenramu. Teopema Buera.

IIpeoOpa3zoBaHus YMCIIOBBIX BRIPAKEHUH, COMEPIKAIINX CTCIICHH U KOPHH.

UppaunonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHUM.

ITokazatenpable ypaBHEHHSI. OCHOBHEIE METOJIBI PEIICHHUS IOKA3ATENHHBIX YPaBHEHUH.

[IpeoOpazoBaHue BEIpAKEHUH, COMEPIKAIIMX JIOTapH(MBIL.

Jlorapudmuyeckue ypaBHeHus1. OCHOBHBIC METO/IBI PEIICHHS JOTapU(OMUIECKIX YPaBHEHUH.

OcHoBHbIE TpUroHoMeTpudeckue Gopmyiibl. [IpeoOpazoBaHre TPUTOHOMETPUUYESCKUX BBHIPAKEHHI.
Pemienne TpUroHOMETPUYECKUX YPaBHEHUH.

Pemienne cuctem JIMHEHHBIX ypaBHEHHMHA. Marpuna CUCTEMBl JIMHEMHBIX  YpaBHEHUI.
Ompeaenurens MAaTPUIBI 2X2, €ro TeOMETPUYSCKHN CMBICI M CBOWCTBA;, BBIYHCICHHUE €T0 3HAYCHHSI,
MIPUMEHEHUE OMPEIEIUTENS ISl PEIICHUs] CUCTEMbI IMHEHHBIX YpaBHEHUH. Pelienne npukiaaHbIX 3a1a4
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C TIOMOIIIbIO CUCTEMBI JINHEMHBIX ypaBHEHUN. MccnenoBaHne MOCTPOCHHOM MOJIENH C TMTOMOIIBI0 MaTPHII
Y ONIpEAeIUTENCH.

[TocTpoenne wmaTeMaTHUYECKUX MOJAENEH peaJbHOM CHUTyallid ¢ TOMOIIBI0 YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHHWH W HEPaBEHCTB K PEIICHWI0 MAaTEMAaTHYECKMX 3a/1ad W 33/Jad U3
Pa3IMYHBIX 00JIACTEH HAYKU M PEabHOM KU3HHU.

DyHKUUM U rpaduKH

Oynknust, crnocoObl 3amanus QyHkuuu. Bzaumuo oOpaTtHble GyHkuuu. Kommnosunms (QyHKIHM.
I'paduk pynKImN. DnemeHTapHbIe IpeoOpa3oBaHus TpaduKOB QYHKIIAH.

Obnacte ompeneneHuss U MHOKecTBO 3HaueHMd ¢ynkuuu. Hymm ¢yskuoum. I[IpomexyTtku
3HaKomocTtosiHcTBa. Y€tHpie W Heu€tHble ¢QyHkumu. Ilepmogmueckne ¢yHkuun. I[IpoMexyTku
MOHOTOHHOCTH (pyHKIMH. MakCcUMyMbl U MUHUMYMbI QyHKIMH. Haubosbiiee n HauMeHblee 3Ha4ECHUS
(GYHKLIUH HA IPOMEKYTKE.

Jluneiinas, kBagpaTHyHass M ApPOOHO-NMHENHHass GYHKUUH. OJIEMEHTapHOE HCCICAOBaHUE U
MTOCTPOEHHUE MX TPaHUKOB.

CrenenHas (yHKIMS C HATypaJIbHBIM U 1IENbIM Moka3ateneM. E€ cBolicTBa u rpaduk. CroiicTBa
rpa¢uK KOpHs N-0ii cTeneHH Kak (yHKIUU 0OpaTHOM CTENCHH C HATYPaJIbHBIM [IOKA3aTENIEM.

[TokazarenbHass u Jorapupmuueckas (QyHKOUHM, WX cBoiictBa M rpaduku. HcmomszoBanue
rpadukoB GYHKIUH U pelieHns] ypaBHEHUH.

Tpuronomerpuueckass OKPY>KHOCTb, OIpPEICICHUE TPUTOHOMETPHUYECKUX (YHKLHUI YHCIOBOTrO
apryMeHra.

OyHKIMOHATBHBIE 3aBHUCUMOCTH B DEANbHBIX Ipoleccax U sBIACHUAX. ['paduku peasbHBIX
3aBUCUMOCTEH.

Hauyana MaTemaTH4ecKkoro aHainsa

ITocmemoBaTeILHOCTH, CHOCOOBI  3amaHusl IOCIeA0OBaTEALHOCTEH. MeTom MaTeMaTHYeCKOi
WHAYKOMH. MOHOTOHHBIE M OTpaHWYEHHBIE IOCIEAOBAaTENBHOCTA. VMCTOpHS  BO3HHKHOBEHUS
MaTeMaTHYEeCKOT0 aHAIM3a KaK aHainn3a 0ECKOHEYHO MaJlbIX.

Apudmerrueckas U reoMeTpHuecKas Iporpeccud. beckoHewHo yObIBarolias reoMeTpudeckas
nporpeccust. Cymma OecKOHEYHO yOBbIBaloIIel TIeOMEeTpUYecKOd mporpeccud. JIMHEWHBIH |
SKCIIOHEHIMAIBHBIN pocT. Yncio e. @opMmyna CIOXKHBIX MPOIEHTOB. Vcronp30BaHHE MPOrPECCHH IS
pEILIEHNUs pealbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa.

HempepriBable (pyHKIIMM M uX cBoiicTBa. Todku pa3pbiBa. ACHMOTOTHI TPapUKOB (PYHKIIHH.
CpoiicTBa (YHKIMH HENPEepBIBHBIX Ha OTpe3ke. MeToJi WHTEpBAJOB Ui PEUICHUS HEPaBEHCTB.
[IpumeHeHue CBOMCTB HEMPEPHIBHBIX (YHKLUH U1 PELISHUS 3a1a4.

[MepBas u BTOpast nponsBoaHble QpyHKIHU. OnpeeneHne, TeOMeTPUIECKUN U (PU3MUECKHA CMBICIT
NPOM3BOJHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIHU.

IIpousBoanbie syeMeHTapHBIX (yHKUMA. [Ipom3BogHAas CyMMBI, MPOU3BEAEHHS, YAaCTHOTO U
KOMITO3UIIMU ()YHKITHIA.

MHo:kecTBa M JIOTHKA

MHOXECTBO, OIepalid HaJl MHOXKECTBaMH M WX CcBoicrTBa. Jlmarpammer Oiiinepa—BenHa.
IIpuMeHeHre TEeOPEeTUKO-MHOXKECTBEHHOI'O ammaparta JJig OMUCAHUSA PEealbHBIX MPOLECCOB U SIBICHUMH,
[IPH PEIICHUH 3a]1a4 U3 IPYTHX YUeOHBIX MPEAMETOR.

Onpenenenre, Teopema, CBOHCTBO MaTeMaTU4eCKOTO OOBEKTa, CIEICTBHE, TOKA3aTeIbCTBO,
PaBHOCWJIbHBIE YPAaBHEHMUSI.

11 kaacc
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Yucna v BbIYUCIEHUS

Harypansabie u nienbie uncna. [lpuMmenenne nmpu3HakoB aenuMocTH menbix gucen, HOJ[ u HOK,
OCTaTKOB IO MOAYJIIO, anroputMa EBKina A1 pemieHus 3a1a4 B UEbIX YUCTIaX.

KowmmnekcHple gucna. AjnreOpandeckas U TPUTOHOMETpUYecKass (OPMBI 3aMUCH KOMIUIEKCHOTO
qucia. ApuPpMETHYSCKUE ONEPAIllUi ¢ KOMIUICKCHBIMU YnCIaMu. M300pakeHue KOMIUICEKCHBIX YHCET Ha
KoopauHaTtHON mockoct. Popmyna Myaspa. KopHu n-oif cTemeHH U3 KOMIUIEKCHOTO YHKCTA.
[IpnMmeHeHre KOMITIEKCHBIX YUCEIT IJIS PelIeHns (PU3MIECKUX U TeOMETPHUIECKHX 3a/1ad.

YpaBHeHNs U HEpaBeHCTBA

CucremMa U COBOKYNHOCTh YPaBHCHUN W HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHCTEMBI-
cienctBus. PaBHOCHIIbHBIC HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPHUUECKUX YPABHEHHUH C TIOMOIIBI0 TPUTOHOMETPUIECKONW OKPYKHOCTH.
Penienne TpUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHUS TIOKA3aTEeIHHBIX U JIOTapU(PMUIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] HPPANUOHATHFHBIX HEPABEHCTB.

OcHOBHBIE METOAbI PCHICHHUA CUCTEM H COBOKYHHOCTCI;'I palrOHAJIbHBIX, HPPAlUOHAJIbHBIX,
MOKA3aTENbHBIX U JTOTapU(MUIECKIX YPaBHEHHA.

ypaBHCHI/IH, HEPAaBCHCTBA U CUCTEMEI C IIapaMETpaMu.

[IpumeHeHne ypaBHEHHIA, CHCTEM U HEPAaBEHCTB K PEIICHHIO MaTeMaTHYECKHUX 3a7ad W 3a/1ad U3
Pa3IMYHBIX 00JIACTEH HAYKH U PEATbHON )KU3HH, HHTEPIIPETAIUS ITOTYISHHBIX PE3yIbTATOB.

DyHKUUM U TPpaduKH

I'padux wommozuumu ¢yHkuuii. [eomerpuueckne o0pa3bl ypaBHEHMH W HEpaBEeHCTB Ha
KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckne (GyHKIHH, UX CBOMCTBA U TPaUKH.

I'paduueckre MeTOBI peLICHUs] ypaBHEHUH U HepaBeHCTB. [ paduueckiie METObI PEIIeHNUs 3a1a4
C IapaMeTpaMH.

Hcnonw3oBanue rpapukoB (GYHKIUE A1 MCCICIOBAaHHS IPOIECCOB U 3aBUCHUMOCTEH, KOTOpHIC
BO3HHKAIOT NP PEIISHHUH 33/1a4 U3 APYTHX YUeOHBIX PEIMETOB U PeaIbHOM KHU3HU.

Hauasna maTeMaTH4eCKOIr0 aHAIN3A

[IpuMeHeHne TPOU3BOTHOM K HCCIEAOBAHUIO (YHKIMH Ha MOHOTOHHOCTH M 3IKCTPEMYMBI.
HaxoxeHne HanOOoIIbIIero 1 HaMMEHbIIEr0 3HaYeHNI HeNPephIBHON (DYHKIIMH Ha OTpe3Ke.

[TpumeHeHue MPOU3BOHON TSI HAXOXKIICHHUS HAMIYYIIETO PEUICHUS B MPUKIAIHBIX 3a/1a4ax, JJIs
OIIpeIeIIeHHs CKOPOCTH U YCKOPEHHS Tpoliecca, 3alaHHOTO (popMyItol wiu rpadukom.

[TepBoOOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpasHbIX. [lepBooOpa3Hbie dMeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaXOXKJICHUS IEPBOOOPA3HBIX.

Hurerpan. ['eomeTpudeckuid CMBICT HHTErpaja. BblumcieHne ompenenéHHOro WHTErpaia Io
dopmyinie HeroTona—JleliOHuIIa.

[IpumeHeHne nHTErpaa i HaXOKACHHS TUIONIAIel TNIOCKUX (GHUIYp U 00BEMOB reOMETPUIECKIX
Tell.

[pumepsr pemennit  nuddepeHIUaNBHBIX  ypaBHEHHMH. MaTeMaTHUecKoe MOJIENIUPOBaHHE
peabHBIX IMPOLIECCOB C MOMOLIBI0 TG depeHINANBHBIX YPaBHEHUH.
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TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOT' O KYPCA
(10 TOJAM OBYYEHMA)

10 knacc (ne menee 140 yacoB)

Ha3zBanue pa3nena (Tembl)
(K0JIM4€eCTBO YaCOB)

OcHoBHOe coiep:kaHNe pa3esa
(Tembl)

OcHoOBHBIE BUBI AeSITeTbHOCTH
o0yyariuxcs

MHokecTBO
JNeiCTBUTEIbHBIX YN CeI.
MHoOro4/1eHsbl.
PanuonajbHbIe YpaBHEHUS
u HepaBeHcTBa. CHCTEMBI
JIMHEHHBIX YpaBHEeHMI

(28 v)

MHoecTBO, ornepaluu Hajl
MHOKECTBAMHU U UX CBOMCTBA.
Huarpammel Diinepa—BeHHa.
[IpumeHeHre TeOpeTUKO-
MHO>KECTBEHHOTO armapaTa Jajis
pelieHus 3aaay.

PanyonaneHbIe yncna.
OOBIKHOBEHHBIC U JECATUIHBIE APOOH,
MPOIIEHTHI, OECKOHECUHBIC
nepuoandeckue npoou. [Ipumenenme
Jpo0Oe ¥ POTICHTOB IS PEIICHUS
MPUKIATHBIX 3324,

[elicTBUTENBHBIE YMCIA.
ParmonanpHbIE U UppallOHATHHBIE
quciia. ApUPMETHYSCKUE ONIEPaIUH C
JIEUCTBUTENBbHBIMU YHCIaMUd. MOyJib
JIEACTBUTEIHLHOTO YHCIIA H €T0
cBoiictpa. [IpubmmkEnnpIe
BBIYHCIICHUS, TIpaBUiIa OKPYTICHUS,
MIPUKHU/IKA U OIIEHKA pe3yIbTara
BBIYUCIICHUN.

OCHOBHBIE METOJIBI PEIICHUS
LENBIX U APOOHO-PAIMOHATEHBIX
YpaBHEHUH W HEPABEHCTB.
MHoOro4ieHsl OT OITHOH EPEMEHHOM.
[enenne MHOTOWIEHa HAa MHOT'OWIEH C
octatkoM. Teopema besy.
MHOTOYJIEHBI C TIENBIMU
koadumentamu. Teopema Buera.

Pemenue cuctem JIMHEMHBIX
ypaBHEHUI. Matpuua cucTemMsl
JUHEWHBIX ypaBHEHUH. Onpenenurens
MaTpPHIIBI 2X2, €r0 TeOMETPUICCKUN
CMBICTT ¥ CBOICTBA; BEIYHCIICHHUE ETO
3HAUEHUS; TPUMEHEHHE OTIPEIEIUTENS
JUISL PETIIEHUST CUCTEMBI TMHEHHBIX
ypaBHEHUI. Pelienne npukiagHbix
3a/1a4 C TMOMOIIBI0 CUCTEMBI JIMHEHHBIX
YpaBHEHU I

Hcnonan3oBaTh TEOPETUKO-
MHOECTBEHHBIN anmapat s
OMHCaHUS X0Aa PEIICHU
MAaTEMAaTHYECKUX 3a]a4, & TAKKe
peaIbHBIX IPOLIECCOB U SIBICHUM.
OmnepupoBaTh NOHATHSIMH:
paIroHAIBHOE YMCII0, OECKOHEYHAS
MIepHOANYECcKas APoOk, MPOLIEHTHL;
HUppAIOHATEHOE U ICHCTBUTEIHHOE
YUCI0; MOAYJb AEUCTBUTEILHOTO
YHUCIa; MCNO0JAb30BATh 3TU OHSTHS IPU
IIPOBEICHUN PACCYXKICHUHN U
JI0Ka3aTeJIbCTB, MPUMEHSATh JIPOOH U
MPOLICHTHI AJI PEIICHUS NPUKIATHBIX
3a/1a4 U3 Pa3iIu4HbIX OTpaciell 3HAaHUH U
pEaJIbHOM KU3HHU.

Hcnonb3oBaTh NpUOIMKEHHEIE
BBIYUCIICHUS], IPABUJIA OKPYTJICHUS,
MIPUKUIKY U OLICHKY pe3ylibTara
BBIYUCIICHHM.

IIpuMeHATH pa3Iu4HbIE METOIbI
PEUICHUS PAlMOHATILHBIX U APOOHO-
palMOHANBHBIX YPaBHEHUH; a TaKKe
METOJ UHTEPBAJIOB JJIsl PELLICHUS
HEPABEHCTB.

OnepupoBaTth NOHATUSIMUA MHOTOUJICH
OT OJHOU MEPEMEHHOM, €ro KOPHHU;
NPUMEHSTH JIeJICHUE MHOTO4JIEHa Ha
MHOTOWIEH C OCTaTKOM, TeopeMy besy u
Teopemy Buera jist perienust 3aad.
OnepupoBaTrb NOHATUSIMU: CHCTEMA
JIMHEWHBIX YpaBHEHUM, MaTpHIIa,
OTIpeIeTUTENIb MATPHIIBL.
Hcnoab30BaTh CBOMCTBA ONPEAETUTEINS
2X2 niis BBIYMCIEHUS €ro 3HaYeHUs,
NMPUMEHSATDH OTPEICITUTEITN IS
pELICHUS! CUCTEMBI JTUHEHHBIX
ypaBHEHUII.

MoneanpoBaTh peajibHbIe CUTYallUH C
TTOMOTIIBIO CHICTEMBI JIMHEHHBIX
YpaBHEHUI, MCCAEA0BATH IOCTPOCHHBIE
MOJIEJIH C TIOMOIIBI0 MAaTPHIT U
ompeeTuTeNIel, HHTePNpPeTH-PoOBaTh
MOJTYYEHHBIA pe3yNbTat

@DyHKIUM ¥ TpaduKm.
Crenennas pyHKIMSA C
LeJbIM oKa3aTeaeM
(12 v)

@DyHKIHA, CIIOCOObI 3aJaHNs
¢ynkuun. Bzanmuo oOpaTHbie
¢ynkuun. Kommosunus GyHKIuUiA.
I'paduk pysxumu. DneMeHTapHbIE

OnepupoBath NOHATUAMMU: QYHKINS,
croco0bl 3a/1aHusl HYHKIINN; B3AIMHO
oOpatHble QYHKIIMY, KOMIO3UIHSI
¢yskuuni, rpadux GyHxun, 0d6aacth
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npeoOpa3oBaHus rpaguKOB PYHKIIUH.

OO6iracTh onpeeIcHUs 1
MHOXeCTBO 3HaueHUH pyHkuuu. Hymu
¢ynkuun. [IpomexyTku
3HAKOIOCTOsIHCTBA. YETHBIE 1
HeuétHble pyHKunu. [lepuonuueckue
¢ynkuun. [IpomexyTku
MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonbiee 1 HauMeHblee 3HAaYCHUE
(YHKLIUH HA IPOMEKYTKE.

JIuHeitHasi, kBagpaTU4Has U
IpoOHO-TMHEHAS (QYHKITHH.
DneMeHTapHOE UCCIIeIOBAHUE U
MOCTPOEHUE TPAPHUKOB ITUX (QYHKITHIA.

CreneHsp ¢ LeJIbIM II0Ka3aTeNeM.
bunom HeroTOHA.

CrenenHast QyHKIHUSA C
HaTypaJlbHBIM U LIEJbIM [IOKA3aTEeNeM.
E¢ cBoiicTBa 1 rpaduk

oTnpeeNeHs] U MHOKECTBO 3HAUEHHUI
(yHKIUY, HYIH QYHKIHAH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA; IMHENHAS,
KBaJpaTH4Has, APOOHO-TUHEHHAs U
cTernieHHas: (QyHKIIHH.

BbInoaHATH 31€MeHTapHbIE
npeoOpa3oBaHysi rpaUKOB GYHKLUIA.
3HATBh U yMeTh I0KA3bIBATh YETHOCTD
WM HEYETHOCTh (PYHKIMH,
MEPUOTUYHOCTh (PYHKIIMU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH (DYyHKIIWH,
MaKCUMYMBbl 1 MUHUMYMbI (DyHKIINH,
HanOoJIbIIee U HAUMEHbIIIEE 3HAUCHHE
(YHKIMY HA IPOMEXKYTKE.
®opMyJIMPOBATh U WIJIIOCTPUPOBATH
rpajguyec-KHu CBONCTBA JIMHEUHOM,
KBaJpaTUYHOHU, POOHO-IMHEHHOW U
CTETIEHHOH (PYyHKIIHHA.

Bripa:xxkath hopMyJIaMu 3aBUCUMOCTH
MEX]ly BETUUHHAMHU.

3HaTh onpe/e/ieHne U CBOliCTBA
CTEIICHH C IIEJIBIM ITOKa3aTeIeM;
MOIXOAALTYI0 (OPMY 3alUCH
JNEeHCTBUTENb-HBIX YHUCEN I PeIIeHUs
MIPAKTUYECKUX 337a4 U IPEeACTaBICHUS
JAHHBIX

ApupMeTHYeCKHH KOPEHb
N-0i CTENeHH.
HppauuonajibHblie
YPABHEHHUS

(18 v)

ApudmeTrueckuii KOpeHb
HaTypaJIbHOM CTEIEHH U €r0 CBOMCTBA.
[IpeoOpa3oBaHus YHCIOBBIX
BBIP)KEHUH, COAEPKAILUX CTEIICHH U

KOpHH.

WppaunonaibHble ypaBHEHUSL.
OCHOBHBIE METO/IBI PELICHHS
UPPaIMOHANBHBIX YPaBHEHUH.
PaBHOCMIIbHBIE TIEPEXO/IBI B PEILICHHN
UPPaLMOHANBHBIX YPaBHEHUH.

CoiicTBa 1 rpaduk KOpHs N-0i
CTeleHH Kak (PyHKIIUU 00paTHON
CTENECHH C HaTypaJbHBIM ITOKa3aTelneM

DopMyJIMPOBATH, 3aNIUCHIBATH B
CHUMBOJIMYecKOi Gopme 1
HCIIONb30BaTh CBOMCTBA KOPHS N-O1
CTEIIEeHH 1151 TpeoOpa30BaHus
BBIPAKECHU.

HaxoauTth peuieHust HppaioOHATBHBIX
YpaBHEHUH ¢ IOMOIIbIO PABHOCHIIBHBIX
NePEX0JI0B WIIH OCYIIECTBIISS IPOBEPKY
KOpHEH.

Crpouth rpaduk GyHKIUN KOPHS N-0i
CTETIeHH KaK 00paTHOH 1s PyHKIINU
CTETIEHH C HaTypallbHBIM MOKa3aTeneM

Iloka3zaTeqbHas GpyHKIMSA.

Crerens ¢ pallnOHAJIbHBIM

DopMyIHPOBATH OIpeesieHHe

IToka3arejbHBIC MIOKa3aTeJIeM U €€ CBOMCTBA. CTEIEHU C pallMOHAIBHBIM II0KA3ATEIIEM.
YpPaBHeHUs! [NokazarenbHas QyHKIMS, €€ BrImonHATh peoOpa3oBaHus YHCIOBBIX
(10 v) cBoiicTBa u rpaduk. Mcrnons3zoBanue BBIPAKECHHM, COJIEPHKAIINX CTENIEHH C
rpaduka GyHKUMHU IS pELICHUS palMOHAIBHBIM IT0KA3aTEIEM.
YpaBHEHUI. Hcnoab3oBate 1udpoBLIe pecypeshl
IlokazarenbHbIe ypaBHEHUS. U1l IOCTPOEHUs rpaduka
OCHOBHBIE METO/IBI PEIICHUS MOKa3aTe’IbHON (YHKIMHU U U3yUeHUs e€
[I0Ka3aTeJIbHbIX YPABHEHUI CBOICTB.
Haxoauth pemieHus
[I0KAa3aTeNbHbIX YPaBHEHUM
Jlorapumuyeckas Jlorapu¢dm uncna. CBoiicTsa JaBatb onpeneneHue sorapupma
(yHkuums. norapupma. JlecaTuansie u YHCIIa; IECATUIHOTO W HATYPaJIbHOTO
Jlorapndmuueckne HaTypaJbHBIE JIOTAPUPMBI. norapudma.
YPaBHEHUd [IpeoGpa3oBanue BeIpaXeHUH, Hcnoab3oBaTh cBOiicTBa JIorapugmMoB
(18 u) CoJIepKaIIHX JIOTapu(pMBL. JUTSE TPeoOpa3oBaHus JJorapu(GMUIECKUX

Jlorapudmunyeckast pyHkIus, eé

BBIPAKECHU.
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cBoiicTBa u rpaduk. Mcrnons3zoBanue
rpaduka GYHKIUA TS pEIICHUS
YpaBHEHUH.

JlorapudmMuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PELICHHS
JorapupMUIECKUX ypaBHEHUI.
PaBHOCHUIIBHBIE TIEPEXOBI B PEILICHUN
JorapupMUIECKUX ypaBHEHUH

CtpouTb rpaduk JorapupmMudecKon
(YHKIIMM KaK 00paTHOM K
MOKa3aTeIbHON U HCIOIb30BaTh
CBOMCTBa JorapudmMuieckoi GyHKIuu
JUISL peTIeHUs 3a/1a4.

HaxoauTp pemrenus torapudMuaecKux
YpaBHEHUH ¢ IOMOIIBHIO PABHOCHIIBHBIX
MEPEX0I0B UIIH OCYILECTBIISIS IPOBEPKY
KOpHE

Tpuronomerpudeckue
BbIpaKeHUs U YPABHEHUS
(22 v)

Cunyc, KOCHHYC, TAHT€HC U
KOTaHT€HC YUCIIOBOTO apryMeHTa.
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOT'O apryMEHTa.

Tpuronomerpuueckas
OKPY>KHOCTb, OTIpeieNicHHE
TPUTOHOMETPUIECKUX (YHKIUH
YHCIOBOTO apTyMEHTa.

OCHOBHBIE TPUTOHOMETPUIECKHUE
¢dopmymsr. [Ipeodpazoanne
TPUTOHOMETPUYECKUX BBIPAKCHHH.
PenieHne TpuroHOMeTpU4ECKUX
YpaBHEHUI

JdaBaTh onpeaeseHus CUHyca,
KOCHHYCa, TAHI€HCA U KOTaHT'eHca
YHCIIOBOTO apTyMEHTa; a TaKkKe
apKCHHYCa, apKKOCHHYCa M apKTaHIeHCa
yycia.

IIpumeHATH OCHOBHBIE
TPUTOHOMETpHUUYECKHE (POPMYIIBI IS
peoOpa3oBaHys TPUTOHOMETPHUECKUX
BBIPaKCHUM.

IpumensiTH GOPMYIIBI TPUTOHOMETPUH
JUISL pEILIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUN

IMociaenoBaTeIbLHOCTH U
nporpeccuu
(10 9)

ITocnenoBaTenbHOCTH, CIIOCOOBI
3aJJaHMs II0CJICIOBATEIbHOCTEH.
MeTo 1 MaTeMaTHYCCKON MHIYKIIHH.
MOHOTOHHBIE U OTpaHUYCHHBIC
noclneaoBaTeNbHOCTU. McTopus
aHanm3a OECKOHEYHO MaJbIX.

Apudmernyeckas u
TeOMEeTPHUYECKas IPOTPECCHH.

BeckoneuyHo yObIBaromas
reomerpudeckas mporpeccus. Cymma
OeckoHEeYHO yOBIBaroIIeH
reOMETPUYECKON POTPECCUM.
JIMHEWHBIN M SKCTIOHEHITNAJIbHBIN
poct. Yuco e.

dopmyra CI0XKHBIX MTPOLIEHTOB.
Hcnonb3oBaHue nporpeccuu 4jis
pelIeHuns peatbHbBIX 33129
MPHUKIIATHOTO XapaKTepa

OnepupoBarb NOHSITUSIMU:
M0CJIeIOBATENLHOCTb, CIIOCOOBI 3a/JaHHs
II0CJIEIOBATENBHOCTEN; MOHOTOHHBIE U
OTrpaHUYECHHBIE IOCIEIOBATEIBHOCTH;
HCCJIeI0BATh [TOCIIEJOBATEIBHOCTH Ha
MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[Tomry4gaTs npeacTaBneHne 00 OCHOBHBIX
HesX aHaln3a 0ECKOHEYHO MAaJTBIX.
JdaBarhb onpenenenue
apu(MeTUYECKON U TeOMETPHUYCCKOM
MIPOrPECCUM.

Jloka3bIBaTh CBOMCTBA
apu(MeTUIECKON U reOMETPHUECKOM
MPOrPECCUH, HAXOIUTh CYMMY UYJICHOB
MPOrPECCUH, & TAKIKE CYMMY WICHOB
0ECKOHEYHO YOBIBAOIIEH
FEOMETPUYECKOHN IPOTrPECCUMU.
Hcnoab3oBaTh Nporpeccuu ajs
peneHus 3a1a4 NPUKIAJHOrO Xapakrep.
[MpumeHATH GOPMYITY CIOKHBIX
MPOLICHTOB ISl pELIeHUs 3a7a4 U3
peasbHOM MPaKTUKU

HenpepbiBHbIe PyHKIMH.
IIpousBognas
(20 9)

HenpepbiBHBIE QYHKIIUHN U HX
cBolicTBa. Touka pa3psiBa.
AcuMnToTHI TpauKOB (YHKITHIA.
CgoiicTBa QyHKINN HETPEPHIBHBIX HA
oTpe3ke. MeToJ1 UHTEPBAJIOB IS
pemieHus HepaBeHCTB. [IpuMenenue
CBOWCTB HENPEPHIBHBIX QYHKIUH 1151
peleHus 3aaad.

IlepBast u BTOpas NpOU3BOIHBIE
¢yukuun. Onpenenexue,
TeOMETPUIECKUH 1 HPU3NIECKUIA
CMBICJI IPOU3BOIHON. YpaBHEHHE

OnepupoBaTh NOHATUAMHU: QYHKIINS
HeTpepbIBHAS Ha OTPE3Ke, TOUKa
pas3pbiBa QyHKINH, aCUMIITOTa rpaduka
¢GbyHKIUU.

IIpuMeHsATh CBOKCTBA HENPEPHIBHBIX
(GbyHKUMH U1 pereHus 3a1au.
OnepupoBaTh NOHATUSIMM: [I€PBast U
BTOpast MPOU3BOIHBIE (YHKIINY,
MMOHUMATD (PU3UIECKUI 1
TreOMETPUUYECKHIA CMBICIT IPOU3BOTHOH;
3aIMChIBATh YpPaBHEHUE KacaTelbHOM.
BbIyHcaATh IPOU3BOJIHBIC CYMMBI,
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KacaTeJIbHOH K rpaQuKy (QyHKIHH.
ITpou3BOAHbIE IEMEHTAPHBIX
¢ynkuuii. [lponsBogHas cyMMBl,
MPOU3BEICHHS, YACTHOTO U
KOMTIO3UIAA (hyHKITHIA

MPOU3BEICHUS, YACTHOTO U CIOXKHOU
(yHKIUH.

H3y4yaTh npon3BOAHBIC AIEMEHTAPHBIX
($hyHKUUH.

Hcnonab3oBaTh reOMETPUUECKUN U
(hU3UIEeCKUH CMBICTT TIPOMU3BOTHOM IS
penieHus 3ajgad

IloBTOpEHME, 0000IEHUE,
cUCTeMAaTH3aluda 3HAHUH
(2v)

OCHOBHBIE MMOHATHS Kypca alnreOpsl 1
HayvaJl MaTeMaThueckoro aHaiansa 10
Kjacca, 0000IIeHre U CHCTEMATH3aIHs
3HAHUM

IIpuMeHATH OCHOBHBIC MOHATHS Kypca
anreOpsl ¥ Havyall MAaTEMaTHIECKOTO
aHajgM3a I peIieHus 3a1ad U3
PeaNBbHOM KU3HU U IPYTHX IKOIBHBIX
TIPEIMETOB

11 kaacc (He meHee 140 yacoB)

Ha3Banue pazaesa (TeMbl)
(KOJIMY€eCTBO YaCOB)

OcHoBHoOe cojiep:kaHue pa3aea
(TeMbl)

OcHOBHBIE BUABI eI TEILHOCTH
00y4yarIuxcst

HccnenoBanue pyHkumii ¢
MOMOIIbI) IPOU3BOAHOM
(24 9)

IIpumeHeHne nponu3BOIHOMN K
WCCIIeIOBaHNIO (DYHKITHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIEro u
HaMMEHBILETO 3HaYCHUS HETPEPHIBHON
(YHKIIH Ha OTPE3KeE.

IIpumeneHnre nporu3BOAHON JJIst
HaXO0K/I€HUS] HAWJTYYILIEro pelleHns B
NPUKJIaIHBIX 3a7a4ax, Jis
oTnpezieNieH!s] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOr0 GOPMYIION HITH
rpaduxoM.

Kommnozumms yHKImii.
I'eomerpuyeckue 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPAMHATHOU
TUIOCKOCTH

CtpouTtb rpaduK KOMITO3HULIUH
(YHKUIUH ¢ HOMOIIBIO 3JIEMEHTAPHOTO
HCCIICI0BAHUS M CBOMCTB KOMIIO3UIIUH.
CTpouTthb reoMeTpuuecKue 00pasbl
YpaBHEHUI 1 HEPABEHCTB Ha
KOOPAMHATHOH IIOCKOCTH.
Hcnonb30BaTh MPOU3BOAHYIO I
UCCIICIOBaHUS (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
HAaXOJAUTH HAHOOJIbIIICe U HAUMEHBIIICE
3Ha4YeHUs] PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKIHI Ha
OCHOBaHMU NPOBEAEHHOTO
HCCIIE/IOBAHUSI.

Hcnonb30BaTh MPOU3BOAHYIO I
HAXOKICHUS HAWTYUIIErO PeIeHHS B
IMMPUKIIAJIHBIX, B TOM YUCJIC COIIUAJIbHO-
SKOHOMHUYECKHX, 3a/1a4ax, sl
OTIpeICJIEHHSI CKOPOCTH U YCKOPEHHS
mpoiecca, 3aJaHHOro (OpMYJION WIIN
rpaduKOM.

oayuaTh npeacraBieHHe O
MIPUMEHEHUH TTPOU3BOTHOH B
Pa3JIMYHBIX OTPACIISIX 3HAHUM

IlepBooOpa3Has u
HHTETpai
(12 v)

ITepBooOpazHas, OCHOBHOE
CBOWCTBO NEPBOOOPA3HBIX.
IlepBoOOpa3HbIE 31€MEHTAPHBIX
¢ynkuuii. [paBuia HaXOXKICHHS
NepBOOOPaA3HBIX.

WNurerpan. I'eomeTpuueckuii
CMBICI UHTErpaia. Beraucnenue
OIIpeAEIEHHOTO HHTETpaIa 110
¢dopmyne Herorona—JleiiOnuma.

IIpuMeHeHue unTEerpana s
HaXOKACHUS TJIOMIAJIeH TUIOCKHX
¢uryp u 00bEMOB reOMETPUYECKUX
TeJl.

IIpumeps! perieHuit
JuQepeHInaIbHBIX YPaBHEHUH.

OnepupoBaTh NOHATUSIMM:
nepBooOpa3Hast U ONpeIeIeHHbIH
uHrerpai. Haxonurs nepBooOpasHbie
AIIEMEHTAPHBIX (QYHKIMHA U BEIYUCISAT
uHTerpai no gpopmyie HerotoHa —
JletiOHUIIA.

HaxoauTsp ruromaan miockux Guryp u
00BEMBI TEJT C TOMOIIHIO
OTIpeIeIEHHOTO HHTErpaa.
3HAKOMHTBCSI C MATEMATUIECKUM
MOJISJIMPOBAHHUEM Ha TIpUMepe
mddepeHInanbHbIX ypaBHEHUH.
[lonyvats npencTaBieHue 0 3HAYCHUN
BBEJICHUS TTOHSATHUS HHTETpaja B
pa3BUTHH MaTEMaTHKU
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MatemaTiueckoe MOACIUPOBaHHE
peabHBIX IMPOIECCOB C MOMOIIBIO
JuQpepeHInATBEHBIX YPaBHEHUH

I'padpuxn Tpuronomerpuueckue pynkuuy, | Mcnmoab3oBath mupoBbie pecypesl
TPUTOHOMETPHYECKHUX UX CBOHCTBA U rpad)uku. IUTSI TIOCTPOEHUS TPapUKOB
(yHkuumii. OTt60p KOpHEH TPUTOHOMETPUIECKUX (PYHKIIUU U
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPABHEHUM C W3Yy4EHHUs UX CBOICTB.
HepaBeHCTBA MOMOIIIbIO TPUTOHOMETPUYECKON Pematp TpuronoMmeTpudeckue
(16 v) OKPYXHOCTH. YpaBHEHUS U OCYIIIECTBISTH OTOOD
Penienue TpUroHOMETpUYECKUX | KOpHEH € IMTOMOIIBIO
HEPABEHCTB TPUTOHOMETPUYIECKON OKPYKHOCTH.
IIpumMeHsiTH GOPMYIIBI TPUTOHOMETPUH
JUISL PEILIEHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnoab3oBats HU(pPOBLIE pecypChl
JUTSL IOCTPOCHUS ¥ HCCIIEIOBAHMS
rpadukoB GyHKIUN
NppanuoHanbHbIE, OCHOBHbIE METO/IbI PEeIIEHUS IIpuMeHsAThL CBOKCTBA [TOKA3ATEIbHON
noka3aTejbHbIE H MIOKA3aTeNbHBIX U JIOTapu(MHUUECKUX | U Jorapudmuieckoit GpyHKUUI K
imorapudmuyieckue HEPABEHCTB. PELIECHUIO TOKA3aTEIbHbIX U
HepaBeHCTBA OCHOBHbIE METO/IbI PEeIIEHUs JorapupMUIecKuX HEPABEHCTB.
(24 4) HWppalrOHaJIbHBIX HEPABEHCTB. O060ocHOBATBL PAaBHOCHIBHOCTH

I'padnaeckre METOABI peIIeHHs
UppalrOHAaNbHBIX, TOKAa3aTeNbHBIX H
JorapupMHUIECKUX YpPaBHEHUH U
HEpaBEHCTB

MIEPEX0I0B.

Pemate uppanyoHaabHble U
KOMOMHHPOBaHHBIC HEPABEHCTBA, C
MTOMOILBI0 PABHOCHIIBHBIX IIEPEXOJIOB.
Hcnoab3oBaTh rpaduueckue METOAbI U
CBOWCTBA BXOJSIIIUX B YpaBHEHHUE WU
HEPaBEHCTBO (PYHKIMI AT peleHNs
3aJauu

KoMmmiekcHbIe YncIa
(10 9)

Kommexkcuele uncna.
AnrebOpandeckas u
TpUrOHOMETpUYecKask GOpMBbI 3anucH
KOMILJIEKCHOTO YHCJIa.

ApudmeTryeckre orepari ¢
KOMITJIEKCHBIMH YHCJIAMH.

N300pakeHne KOMIUIEKCHBIX
YHCceN Ha KOOPJAWHATHOW TIOCKOCTH.

®opmyrna Myaspa. Kopau n-oit
CTETIEeHH 13 KOMILJIEKCHOT'O YHCIIA.

IIpuMeHeHre KOMITJIEKCHBIX
YUCeN IJIs pelieHus QU3NYSCKUX U
reOMETPUUYECKHX 3a1a4

OnepupoBaTh NOHATUAMU:
KOMIUIEKCHOE YUCJIO U MHOKECTBO
KOMIUIEKCHBIX YHUCEIT.

IIpencTaBasiTh KOMIUIEKCHBIE YHCIIA B
anreOpanveckoi u
TPUTOHOMETPUIECKOH (popme.
BoInmoaHATh apudMeTHIECKIE
oriepanyy ¢ HUMH.

HN300paxkaTh KOMIUIEKCHBIC YUCIIA HA
KOOPJIMHATHOM TIJIOCKOCTH.
[pumensts popmyny Myaspa u
MOJTy4yaTh MPEACTaBICHUE O KOPHSX N-
O CTENeHH N3 KOMIUIEKCHOTO YHCIIA.
3HAKOMHUTHCS C IPUMEPAMU
NPUMEHEHUS] KOMIUIEKCHBIX YHCEIT IS
peleHns TeOMETPUIECKUX U
(hm3nueckux 3amaq

HartypanbHble u neablie
yucaa
(10 u)

HatypaneHble U Lieble yucina.

IIpuMeHeHne npHU3HAKOB
JenuMocTH Henbix uncen, HOJ u
HOK, ocraTkoB o moyiio,
anroputMa EBkimma juist permeHus
33724 B IEJBIX YUCIIaX

OnepupoBaTh NOHATUSIMH:
HaTypaJIbHOE U IEJI0e YUCIIO,
MHOKECTBO HAaTypaJIbHBIX M LIETBIX
YHCced.

Hcnonb3oBaTh NPU3HAKH JIETUMOCTH
LIEJBIX YUCEeIl; OCTATKH 110 MOYJIIO;
HO/l u HOK HaTypanbpHBIX YnCE;
anroputM EBknuja ajist peleHus 3aaad.
3anuchbIBaTh HaTypaJbHBIC YHCTIA B
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PA3JINYHBIX MMO3UITUOHHBIX CUCTEMAX
CUHCJICHUA

CucremMbl pallMOHAJIbLHBIX,
HPPALMOHAIBHBIX
NMoKa3aTeJbHbIX U
Jorapu(pMuvdecKux
YPaBHeHUI

(12 )

Cucrema ¥ COBOKYITHOCTD
YpaBHEHUH.

PaBHOCHITEHBIE CHCTEMEI H
CHUCTEMBI-CIIEICTBHS.

OCHOBHBIE METOJIBI PEIICHUS
CHCTEM U COBOKYITHOCTEH
paIOHANBHBIX, HPPAIHOHATBHBIX,
MOKA3aTENbHBIX U JIOTapu(PMIIECKUX
YpaBHEHUH.

IIpuMeHeHre ypaBHEHHI, CUCTEM
Y HEPaBEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a/1a4 U3
Pa3IMYHBIX 00JIACTEH HAYKHU U
peabHOM KU3HU, HHTEPIIPETALIUS
MOJIYYCHHBIX PE3yIbTaTOB

OnepupoBarb NOHATUSIMU: CUCTEMA U
COBOKYIHOCTb YPaBHEHUH U
HEPaBEHCTB; PELICHUE CUCTEMBI WIH
COBOKYIHOCTH; PABHOCWJIBHBIE CUCTEMBbI
U CHCTEMBI-CIIE/ICTBUSL.

HaxoauTp perieHus CUCTeM U
COBOKYIHOCTEH LEJBIX palliOHANbHBIX,
HApPALMOHAIBHBIX, IOKA3aTEIbHBIX U
norapu(p)MUYECKUX YpaBHCHUN U
HEPABEHCTB.

IIpuMeHATH CHUCTEMBI YPaBHEHUH K
PELIEHUIO TEKCTOBBIX 3a7a4 U3
Pa3IUYHBIX 00NacTell 3HAHUI U
peanbHON KU3HU; MHTEPIPeTUPOBATH
MOJTyYCHHBIC PEIICHHUS.

Hcnoan3oBarh nugpoBbie pecypebl

3agaum ¢ napamMeTpamMu
(16 v)

PanmonansHEBIC,
HppanMoHaIbHbIE, TOKa3aTebHEIE,
sorapu(MUYECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpamu.

IToctpoeHnue u uccienoBaHue
MaTeMaTHYECKUX MOJIENeH peaThbHbBIX
CUTyAallUH ¢ MOMOILBIO YPaBHEHUH,
CHUCTEM ypaBHeHI/Iﬁ " HCPABCHCTB C
napaMeTpamMu

Br10upaTh crioco0 perienus
palMOHATIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeNbHBIX, JJOTapU(HMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUN U
HEPaBEHCTB, COAEPKAILUX MOAYIIU U
napaMeTpel.

[pumensite Tpaduyeckue u
AQHAJTMTUYECKHE METOBI ISl PELLICHHUS
YpaBHEHUI 1 HEPABEHCTB C
napaMeTpaMu, a TAK)KE UCCIIEA0BaHUE
($yHKUIMI METOJaMU MaTeMaTH4eCcKOro
aHaJm3a.

CTpouts M ucciea10BaTh
MaTeMaTH4YeCKHe MOJIETH peallbHbIX
CUTYAaLIMH C MOMOILBIO YpaBHEHUH,
HEPAaBEHCTB M CUCTEM C MapaMeTpaMu

IloBTOpEHME, 0000IIEHNE,
cHCTeMAaTH3alNA 3HAHNI
(16 )

OCHOBHBIE ITIOHITHUSA U METOBI
Kypca, 0000IIeHNEe U CHUCTEMATH3AIIHS
3HAHUH

MopneaupoBaTh pealibHbIE CUTYyallud Ha
SI3BIKE aNTeOphl, COCTABJISATH
BBIPKEHUsI, ypaBHEHUS, HEPABEHCTBA U
WX CHCTEMBI IO YCJIIOBHIO 33/1a4H,
HCCJIeA0BATh TIOCTPOSHHBIE MOJEIH C
WCTIONTb30BAaHUEM alllapara anreOpsl,
HHTEPIPETUPOBATH [TOTYICHHBIN
pe3yJnbTar.

[pumeHATH QYHKINH IS
MOJIETTUPOBAHUS U UCCIICAOBAHUS
peaNbHBIX TPOIECCOB.

PemaTth npukiagabie 3312494, B TOM
YHCIIe CONUAITBHO-YKOHOMUYECKOTO U
(u3MIecKoro XapakTepa, CpeJICTBaMU
anredppl 1 MATEMaTHIECKOTO aHATN3a

HHPUMEPHAS PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

Henn n3yyenns yueOHOro Kypca

I'eomerpust ABIsETCSA OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEJHEro oouiero o0pa3oBaHusl, Tak

Kak oOecreynuBaeT BO3MOXKHOCTH HU3YyUCHHUA JUCHUIUINH eCTeCTBCHHOHay‘{HOfI HAIpaBJICHHOCTU U
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MPEIMETOB TYMaHUTAPHOTO IUKIA. [TOCKONBKY JIOTHYECKOE MBINUICHHE, QOpMUpYyEeMOe TIPU H3Y4YCHUH
00y4JaloNMMICs TTOHATUHHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEIbCTBE TEOPEM H MOCTPOCHHUH IETIOYKH
JIOTUYECKUX YTBEPXKJCHUN TMPH PEIICHUHM T€OMETPUYECCKUX 3a]lad, YMECHUE BBIIBUTaTh U OMPOBEPraTh
TUTNOTE3bl HEMOCPEICTBEHHO HWCIIONB3YIOTCS TPH PEIIeHWH 3aa4 E€CTECTBEHHOHAyJHOTO IMKJa, B
YaCTHOCTH (DU3MUYCCKUX 33]1ad.

Ienb ocBoeHMsI POrpaMMbI y4eOHOTO Kypca «'eoMeTpus» Ha yriayOJIéHHOM YPOBHE — Pa3BUTHE
WHANBHUIyaIbHBIX CIOCOOHOCTEH OOYyJarommXcsi TpHW W3YYEHHH TEeOMETPHH, KaK COCTaBIISIOIICH
npeaMeTHoN obnactu «MaTemaTtuka U nHGOpMaTHKa» depe3 00ecreYeHne BO3MOXHOCTH TPUOOPETCHUS
¥ UCTIONB30BaHus Oosiee TIyOOKHX T€OMETPUYECKUX 3HAHWA U JIEHCTBHH, CIIEMU(UIHBIX TEOMETPUHN, U
HEOOXOJUMBIX JUIS YCIHEIIHOTO NPO(ECCHOHAIBHOTO OOpa30BaHUs, CBA3aHHOTO C HCIOJIB30BAHUEM
MaTeMaTUKH.

[IpuopureTHpiMA 3aadaMH Kypca T€OMETPHH Ha YIUIyOJNEHHOM YpOBHE, PAaCIIMPSIONIHMHA U
YCHJIMBAIOIIUMHU Kypc 0a30BOT'0 YPOBHSI, SIBJISOTCS:

® pacmMpeHre TPEeACTaBICHHS O TeOMETPHH KaK YacTH MHUPOBOW KYIbTypHl U (OPMHUpPOBaHHE
OCO3HAHUS B3aUMOCBSI3U T€OMETPHH C OKPY>KAIOIITIM MUPOM;

e (OpMHUPOBAaHUE TMPEICTABJICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax KaKk O BaKHEHIIUX
MaTeMaTUYECKUX MOJEISIX, MO3BOJISIONINX OMUCHIBATh U U3Y4aTh Pa3HbIC SBICHUS OKPYXKAIOUIETO MHUPA;
3HaHWE MOHATUIHOTO amnmapara 1o pasaeny «CTepeoMeTpus MIKOIFHOTO Kypca TEOMETPHH;

¢ (hopMUpOBaHNE YMEHHS BJIAJIETh OCHOBHBIMH MOHSATHSMHU O MPOCTPAHCTBEHHBIX (pUTypax M WX
OCHOBHBIMH CBOWCTBaMH; 3HaHUE TeopeM, (OpMYyJd U YMEHHE HMX HMPUMEHATh, YMEHHs JOKa3bIBaTh
TEOPEMBI U HAXOJUTh HECTaHIaPTHBIC CITIOCOOKI PEIICHHMS 3a1a4;

e dopMupOBaHME YMEHHS paCO3HABaTh Ha UYEpTEXaX, MOJACNSIX ¥ B pEAbHOM MHUpE
MHOTOTPaHHUKH U TeJla BPAIIeHUS; KOHCTPYHPOBATh TEOMETPUIECKIE MOJIEIIH;

e hOpMHUPOBaHUEC TMOHUMAHHMS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHUS MaTeMaTUYCCKHX
TEeOpuH; GOPMHUPOBAHHE MOHUMAHUS POJIM AKCUOMATHUKH TIPU NIPOBEJACHUN PACCYKIACHUN;

e (hopMHUpOBaHNE YMEHHS BIAJIETh METOAAMH JOKa3aTeIbCTB U AITOPUTMOB PEUICHUS;, YMEHUS UX
MPUMEHATH, MPOBOJAUTH JOKa3aTeNbHBIC PACCYXICHUS B XOJ€ PEIICHUS CTEPEOMETPUYECKHX 3amad U
3aJ1a4 ¢ MPAKTUYCCKUM COep)KaHueM; (DOpMUPOBAaHUE NPEICTABICHUS 0 HEOOXOIMMOCTH JIOKA3aTEeIbCTR
npu 000CHOBAaHUM MAaTEMATHYECKUX YTBEPIKIEHUH W PO aKCHOMATUKH B TPOBENCHUU NEAYKTUBHBIX
paccyX/JIeHU;

® Pa3BUTHEC W COBEPIICHCTBOBAHWE HWHTE/UICKTYAJbHBIX M  TBOPYECKHUX  CIOCOOHOCTEH
oOyJarommxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, WCCIIEAOBATENhCKUX YMEHHU, KPUTHYHOCTH MBIIUICHUS,
WHTEpeca K H3yYeHHIO TEOMETPHH;

e hpopMupoBaHue  (QYHKIMOHAIBHOH  I'PaMOTHOCTH, PEJICBAHTHOW  TEOMETPHM:  yYMEHUS
pacro3HaBaTh MPOSBICHUS T€OMETPUUYSCKUX IOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
JKU3HEHHBIX CHUTYalUAX U TPU W3YYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS 3aBHCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEATBHBIX CHUTYalluid, HWCCICAOBAHMS TIOCTPOCHHBIX MOJIETEH,
WHTEPIPETAllNH TTOTYYCHHBIX PE3yIbTaTOB.

OcHoBHBIE conep)karenbHbie JuHUM Kypca «['eomerpum» B 10—I11 xmaccax: «lIpsmbie u
IJIOCKOCTH B TPOCTPAHCTBE», «MHOTrOorpaHHUKW», «Tema BpameHus», «BeKTopsl U KOOpAWHATHI B
MIPOCTPAHCTBEY, «/IBIKEHUS B TIPOCTPAHCTBEY.

ChopmymupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM CTaHAAPTE CPEIHETO
obmiero oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATH IMOHITHAMUY», PEICBAHTHBIX TEOMETPHUHM Ha
yrayonénHom ypoBHe oOyuenuss Bl0—I11 kiaccaX, OTHOCHUTCS KO BCEM COJIEP)KATEIbHBIM JIMHUSM
y4e0OHOro Kypca, a (pOpMUPOBAHKE JJOTHUYSCKUX YMEHHUM pacipeaessaeTcsi He TOJbKO 110 COACPKaTeIbHBIM
JUHUSM, HO W 1O TomaM oOydenms. ConepkaHue 0Opa3oBaHHS, COOTBETCTBYIOIEE IPEIMETHBIM
pesynbTataM ocBoeHms lIpumepHoit pabodeil TporpaMMbl, pacHpeNeIEHHBIM [0 ToJaM OOydeHHS,
CTPYKTYPUPOBAaHO TakKuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPHHIMIHAIEHBIM BOIPOCAM
oOyuJatoluecs: 00paavch HEOTHOKPATHO. DTO MO3BOJISET OPraHU30BaTh OBJIAJICHIE TE€OMETPHUISCKUMU
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MOHATHSMUA W HAaBBIKAMH IIOCIIEJIOBATEIbHO W  MOCTYMAaTeIbHO, C COOJIIOJICHHEM MPUHIIHIA
MPEEMCTBEHHOCTH, 2 HOBBIC 3HAHUS BKIIIOYATH B OOIIYIO CHUCTEMY T'€OMETPUYECKHUX IpeCTaBICHUI
00yJarommxcs, pacumpsis U yriayouss e€, 00pasys MpOYHbIC MHOKECTBCHHBIC CBSI3H.

INepexoa kK U3yYCHUIO TEOMETPUU Ha YTITyOJIIEHHOM YPOBHE TO3BOJISCT:

—co3math  ycioBus Ui AuddepeHuuanyu  o0ydeHHs, TOCTPOSHUS  HMHIMBUIYATIbHBIX
00pa3oBaTenbHBIX TpPOrpamMM; OOECHEUNTh YrIyOJIEHHOEC H3YYCHHE TEOMETPHUHM KaK COCTaBJISIOIICH
yueOHOro nmpeamera «MaTeMaTukay;

— TIOJITOTOBHUTH O0YYAIOIIMXCS K TMPOJI0JDKCHUIO M3YYCHHS MATEMATHKH ¢ y4€TOM BhIOOpa Oyayinei
npodeccun, odbecrednBas MPeeMCTBEHHOCTh MKy OOIIUM U TPOPeCcCHOHATFHBIM 00pa30BaHUEM.

MecTto y4eOHOro Kypca B y4eOHOM IIaHe

B Y4eOHOM muiaHe Ha n3ydeHHe yrioyonaéHHoro Kypea reomerpun B 10—11 kmaccax oTBoauTCS He
MeHee 3 yueOHBIX YacOB B HEJETIO B TEUEHHE KaKJOr0 roj1a OOYUEeHHs, BCETO 3a JiBa Tofa O0ydeHus —
He MeHee 210 y4eOHBIX 4acoB.

Ilnanupyembie npegMeTHbIE pe3yabTaThl 0cBoeHusi IlpumepHoii padoueil nporpaMmmsl (110 roxam

0o0yueHus)

OcBoenne yuebHoro Kypca «['eomeTpus»» Ha ypoBHE CpEAHEro oOIero o0pa3oBaHUs JOJKHO
o0ecreynBaTh JOCTHKEHUE CIIEAYIOIINX IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 xknacce

e  (CB00OIHO OMEpHUPOBaTH OCHOBHBIMHU TIOHATHUSMHU CTEPEOMETPHH MIPU PELICHUH 33/1a4 U MPOBEACHUH
MAaTE€MaTUYECKUX PACCYKICHUM.

e  [IpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PEIICHUH T€OMETPUIECKHX 3a/1a4.

e KiaccudpuuupoBarh B3aMMHOE PACIONOKEHHE MNPSMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSIMBIX U IIIOCKOCTEN B MIPOCTPAHCTBE.

e  (CBo0OgHO OmMEpHpPOBaTH MOHSTHAMH, CBSI3AaHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY NMPSIMBIMH B
MIPOCTPAHCTBE; MEXKAY MPAMOI U INIOCKOCTHIO.

e  (CB00OOIHO OIEPUPOBATH NOHSITHUAMH, CBI3aHHBIMHU C MHOTOTPaHHUKAMH.

e (CBo0OgHO pacro3HaBaTh OCHOBHBIE BHIbl MHOTOI'PAHHUKOB (IpU3Ma, MUPaMUAA, HIPSAMOYTOJIbHBIH
napaJuiesenuIe]], Kyo).

e  Kuaccuduimpoparb MHOTOTPaHHUKH, BEIOUPAst OCHOBAHUS JIJIS KITAaCCU(UKAIUH,

e  (CB00OJHO OMEpUPOBATH MOHATHIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB TNIOCKOCTBIO.

e  BrInonHATH NapauleNnbHOE, IEHTPAIIEHOE U OPTOrOHAIBHOE NPOEKTUPOBaHKE (PUTYp Ha IUIOCKOCTB;
BBITIOJIHSATH N300paXkeHns: GUryp Ha MIIOCKOCTH.

e Crpouth ceyeHHs] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBITIOJIHATH (BBIHOCHBIE) IUIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJI CBEPXY, COOKY, CHH3Y.

e  BpMHCHATH IUIOMAAN TOBEPXHOCTEH MHOTOIPaHHHUKOB (MPU3Ma, MUPAaMHJIA), TEOMETPUUECKHUX TeT C
npUMEHEHUEM (POPMYIL.

e (CBoOOgHO oOmepHpPOBaTh MOHATHUSAMHU: CHUMMETPHUS B IPOCTPAHCTBE; IEHTP, OChb U IUIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUH (DUTYPBI.

e (CBo0OOOHO oOHEpUPOBATH MOHATHSMH, COOTBETCTBYIOUIMMH BEKTOpaM MW KOOpAWHATaM B
MIPOCTPAHCTBE.

e  BrinonHATH A€MCTBUS Ha/l BEKTOPaAMU.

e Pemarp 3amaun Ha JI0Ka3aTeNbCTBO MAaTEMATHYECKHUX OTHONICHWH M HaXOXK/IEHHE T€OMETPUIECKHUX
BEJIMYWH, TPUMEHSIS W3BECTHBIE METOJBI MPHU PEUICHHH MaTeMaTHYeCKWX 3a/ad MOBBIIIEHHOTO H
BBICOKOT'O YPOBHS CIIOKHOCTH.

e [IpumeHATH MpOCTEHIINe MPOTPAMMHBIE CPENICTBA M IIEKTPOHHO-KOMMYHHUKAI[HOHHBIE CHCTEMBI IIPU
pEIIeHNH CTePEOMETPUIECKHIX 3aad.
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W3Bnekatp, mpeoOpa3oBBIBAaTE ¥ WHTEPIPETHPOBATH HWHGPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX QHUTYPax, MPEJCTABICHHYIO Ha YepPTeXax H PHUCYHKaX.

[IpuMeHsTh IOMyYeHHbIE 3HAHUS Ha MPaKTHUKE: CPaBHUBATh M aHAIM3UPOBATH peajbHbIE CHTYAIlHH,
MPUMEHSTh U3YYCHHBIC TIOHATHS B IIPOLIECCE TTOUCKA PEIICHHUS MaTeMaTHIECKU C(HOPMYIUPOBAHHOM
MPOOJIEMBI, MOJICIIMPOBATh PEAIBHBIC CUTYAIlMH Ha SI3BIKE T€OMETPUH, MUCCIICIAOBATh MOCTPOCHHEIC
MOJIEJI C WCIIOJIb30BaHWEM TEOMETPHUYECKMX MOHATHH W TeopeM, ammapaTa anreOphl; pemaTh
MPaKTUYECKUE 33]Ia4M, CBSI3aHHBIC C HAXOXK/ICHUEM T'€OMETPHUUECCKUX BEIUYUH.

Nmers mpencTtaBieHuss 00 OCHOBHBIX JTalaX pa3BUTUS TEOMETPUH KaK COCTaBHOW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHH.

11 xaace

CB00OOIHO ONIEpHPOBATH NOHSITHSIMH, CBI3aHHBIMU C IIMJIMHIPUYCCKOH, KOHMYECKOH 1 cepruecKon
MOBEPXHOCTIMHU; OOBACHATH CLIOCOOBI MTOTYyYCHHS.

OnepupoBarh MOHATUAMH, CBSI3aHHBIMU C TeJaMM BpALICHUS: LIWIMHAPOM, KOHYCOM, chepoil u
HIapOM.

Pacnio3naBaTh Tena BpamieHus (HUIMHIP, KOHYC, cdepa U map) U OObSICHATH CIIOCOOBI MOTYYeHUS
TEJ BpalICHUSI.

KnaccuduunpoBaTh B3anMHOE pacroioskeHue cepsl v INIOCKOCTH.

BbuuCIATE BETMYUHBI 3JIEMEHTOB MHOTOTPDAaHHMKOB M TeJ BpalleHHA; OObEMBI M IUIOIIAAU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPALICHUS, TEOMETPHUYECKHX TN C MPUMEHEHHEM (QOopMyII.
CB0oOOIHO OMEpHpPOBaTh TOHATHUSAMH, CBS3aHHBIMH C KOMOHMHAIMSIMA Tell BpalleHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy M OMHMCaHHBIH OKoJO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOI'PaHHUK MJIH TEJIO BPAILCHHS.

BBIUucHsaTh COOTHOIIEHHUS MEKAY IUIOMIAIMHA IOBEPXHOCTEH 1 00BEMaMu MOTOOHBIX Tell.
N300paxars u3ydaeMbie (UTypHI; BHIMOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tl BPAIICHUS.

W3Bnekatb, WHTEPHPETHPOBaTh M MNpeoOpa3oBBIBaTh HHPOPMALMIO O HPOCTPAHCTBEHHBIX
TeOMETPUUECKUX (PUTypax, IPEACTABICHHYIO Ha YePTEXax U PUCYHKaX.

CB000OHO OTIEpUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEIMonHATh onepanyu Hajl BEKTOPaMH.

3agaBath MIIOCKOCTh YPaBHEHUEM B IEKAPTOBON CUCTEME KOOPAHMHAT.

Pemate reomeTrpuueckue 3afadyd Ha BBIYMCICHHE YIJIOB MEXIY HPSAMBIMH M IUIOCKOCTSIMU;
BBIUMCIICHHE PACCTOSIHUH OT TOYKM JO IUIOCKOCTH; B II€JIOM, HAa TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/JIA TIPH PELICHUH.

CB00OO/IHO OTIEpHPOBATH TMOHATUSMH, CBSI3aHHBIMHU C JIBWKEHHEM B MPOCTPAHCTBE; 3HATH CBOWCTBA
IBVKEHUHN.

BBITIOJIHATh HM300pa)KEHUS] MHOTOIPAHHMKOM M Tell BpallleHWs OpU MapayieIbHOM IIEPEHOCE,
LHEHTPAJIbHOH  CHMMETPUM, 3€pKajbHOM CHMMETPUM, TP TIOBOPOTE BOKPYr  MpPsMONi;
mpeoOpa3oBaHuUs OO0,

CrpouTh cedeHUs: MHOTOTPAaHHMKOB M TN BpALCHMS: CEUEHHs LWIMHApa (HmapajulelbHO |
NEPIEHIUKYSIPHO OCH), CEYEHHUs] KOHyca (MapajuleIbHO€ OCHOBAaHUIO M IPOXOZSIIee Yepe3
BEPILMHY), CEUYEHHS 1apa.

Hcnonp30BaTh METOBI MOCTPOCHUS CEUCHHUI: METOA CJIEIOB, METOA BHYTPEHHETO IPOEKTUPOBAHNS,
METO/I NIepeHOca CEKYILEeH TIOCKOCTH.

Jloka3bIBaTh TEOMETPUIECKUE YTBEPIKICHHS.

[IpumensTs TeomMerpudeckre (GakThl JUIS PEHICHUS CTEPEOMETPHUYECKHX 3aJ]1ad, MPEAIoararolinx
HECKOJIBKO IIAT0B PEICHHs, €CIIH yCIOBHUS MPHUMEHEHHS 33/IaHbI B SIBHOM U HESIBHOH (hopMe.

Pemate 3amaun Ha JOKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOILEHHH M HaXOXKAEHUE TeOMETPHUUECKUX
BEJINYHH.
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e [IpuMeHATH MpOrpaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPH PEIICHUU
CTEepEOMETPHYECKUX 3a/1ad.

e [IpumeHATH MOTydYeHHBIC 3HAHNUA Ha MIPAKTHKE: CPABHUBATDH, AaHAIM3UPOBATH U OIEHUBATh peabHEIC
CUTyallu; MPUMEHSATh H3y4eHHbIE MOHATHUSA, TEOPEMBI, CBOWCTBA B IPOIECCE IMOUCKA PELICHMUS
MaTeMaTHyecku c(HOpMyIMpPOBaHHON NpoOIeMbl, MOJEIUPOBATh peajbHBIE CUTYallMd Ha SI3BIKE
TEOMETPHH, WCCIE0BATh IMOCTPOCHHBIE MOJENN C HCIOJIB30BaHHEM T€OMETPHUECKHUX TOHATHH U
TeopeM, ammaparta anreOpbl; pemaTh NpakTHYECKUEe 3a/adyd, CBSI3aHHBIE C HaXOXICHHEM
TEOMETPHYECKUX BEITMIHH.

e llmers mpenctaBieHHs OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KaK COCTaBHOW YacTH
(byHAaMeHTa Pa3BUTHUS TEXHOJIOTHH.

COIEPKAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYUYEHMUSI)
10 x1acc

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHSATHSI CTepeoMeTpHH. Touka, MmpsiMasi, TUIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCHOMaTHYECKOM MTOCTPOEHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPHUH U CIIEICTBHS U3 HUX.

B3aumHoe pacrnosnoxeHue NpPAMBIX B IPOCTPAHCTBE: IepeceKarolluecs, NapajuiedbHble U
CKpCIIMBAIOIIHUECS TIPAMBIC. HpI/I3HaKI/I CKpCIIMBAIOIINUXCA MPSAMBIX. HapaJUICJ]I)HOCTI) IpAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE: MapaJyIeNIbHBIE NMPSMBIE B IPOCTPAHCTBE; MAPAIIENBHOCTD TPEX MPIMBIX;
napayieTbHOCTD MPSIMOK U TuIocKocTH. [lapaniensHoe W LEHTpallbHOE MPOCKTUPOBaHHE, N300pakeHUe
¢uryp. OCHOBHBIE CBOWCTBa MapalIeIbHOTO MPOEKTHpOBaHUs. M3o0paxkeHue puryp B mapauienbHOM
IIPOCKIMH. Yrael ¢ COHAIIPAaBJICHHBIMU CTOPOHAMHU; YIOoJd MCKIAY IMPAMBIMA B IIPOCTPAHCTBEC.
ITapajuienbHOCTh IUIOCKOCTEM: MApajuleibHbIE IUIOCKOCTH; CBOMCTBA IapajulelbHBIX ILIOCKOCTEM.
[Ipocreiiline mpocTpaHCTBEHHbIE (UIYPhl HA IUIOCKOCTU: TETPadAp, MapaiielieluIesl; MOCTPOCHHUE
CEUYECHU.

[lepnieHOUKYIAPHOCTh MPSMONM M IUIOCKOCTH: TNEPHEHIUKYISPHBIE TNpPsIMBIE B IPOCTPAHCTBE,
MpsIMBIE MApaJUICIbHBIE U MEPIEHANKYIAPHBIE K MIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH NPAMON U
TUIOCKOCTH, TEOpeMa O MpsMOW MEpPHEeHIUKYISIPHON IUIOCKOCTH. OpTOroHaJbHOE INPOEKTHPOBAHKE.
IlepieHOUKYIAp W HAKJIOHHBIE: PACCTOSHHE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHHE OT MPAMON [0
TUIOCKOCTH, TIPOEKIUs (UTYpHl Ha IUIOCKOCTh. [lepHeHIUKYISIPHOCTh TUIOCKOCTEH: TMpH3HAK
MEPIEHANKYIIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NEpNeHANKYIAPax.

VYTIIBl B IPOCTPAHCTBE: YIOJI MEXKIY MPSAMOM U IIIOCKOCTBIO; JBYTPAHHBIM YOI, JIMHEHHBIN YOI
JIByTpaHHOTO yria. TpéXrpaHHbIl M MHOTOrpaHHbIe yribl. CBOMCTBAa MJIOCKMX YIJIOB MHOTOTPAaHHOTO
yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKH

Bunsl MHOrOrpaHHMKOB; pa3BEpTKa MHOrOrpaHHuka. IIpu3ma: N-yrosibHas npusma; npsiMas U
HaKJIOHHAs NPHU3MbI; OOKOBas M TOJHAs MOBEPXHOCTh Npu3Mbl. llapamnenenunen, npsMOyrojbHBIH
napajuiesienures; U ero cpoicTBa. Kparwaiimme myTH Ha TOBEPXHOCTH MHOTOTpaHHHKa. Teopema
Oiinepa. IlpoctpanctBenHas Teopema Ilmdaropa. Ilmpammma: N-yrogbHas NHpaMHa; TPABHIbHAS H
yceu€HHas nupamuiel. CBoiictBa péOep m OOKOBBIX TpaHell NpaBWibHON mnmpamuisl. [IpaBuiibHbIE
MHOTOI'PaHHUKH: IIPABWIBHASI NPU3Ma U NPAaBWIbHAS MMPAMUJA; [IPaBUIIbHAS TPEYroJbHas NUpaMuaa U
NpaBUWIIBHBINA TeTpasap; KyO. IIpencraBneHne o mpaBUIBHBIX MHOTOTPaHHHKAX: OKTa’p, NOJACKa’ap M
HKOCa3P.

BbruncneHne 3J€MEHTOB MHOTOTPAHHHUKOB: pE&Opa, auaroHaind, yribl. Ilmomanas OOKOBOW
MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH NPSMON NPHU3MBI, IUIOUIaJh OCHOBaHHH, TeopeMa O OOKOBOH
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MMOBEPXHOCTH TIPSAMOHM Tpu3Mbl. [lnomaasr OOKOBOW TIOBEPXHOCTH M ITOBEPXHOCTH IPaBUIHHOM
MUpaMUJIbl, TEOPEMA O TUIOIIAAN YCEUEHHOW NUpaMUIbL.

CumMeTpus B MPOCTPAHCTBE. DIEMEHTH CHMMETPUHU MTPABUIIHLHBIX MHOTOTpaHHUKOB. CHMMETpus
B TIPaBWIHLHOM MHOTOTPAaHHHKE: CHMMETpPHUS TMapajUlelieuneia, CAMMETPUS TPABUIBHBIX TIPU3M,
CUMMETpPHS IIPABIIHLHON MUPaAMUIBIL.

BekTopbl M KOOPIMHATHI B MPOCTPAHCTBE

[TonsTHS: BEKTOp B MPOCTPAHCTBE;, HYJEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI
KOJUTHHEapHbIe, COHAIIPaBIEHHBIE W MPOTHUBOIIOIIOKHO HAMPABICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JeicTBUA ¢ BEKTOpaMHU: CIOKEHUE W BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOXKCHHE
BekTOopa Ha yucio. CBoMCTBa CIOXKEeHUS BEKTOpOB. CBOMCTBAa YMHOXKEHHUSI BeKTopa Ha yucio. [lonstue
KOMIUTaHapHbIE BeKTOpbl. lIpm3Hak kKommmaHapHOCTH TpEX BeKTOpoB. llpaBmio mapamienenumesna.
Teopema 0 pa3loXeHUM BEKTOpa MO TPEM HEKOMIUIaHapHBIM BekTopam. [IpsMoyronbHas cuctema
KoopAwHAT B TmpocTpaHcTBe. KoopamHaTel BekTopa. CBsi3p MEXAYy KOOpOWHATAMH BEKTOpa U
KOOpIMHATAMH TOYEK. YTOI MeXay BekTopamu. CKalsipHOE TIPOU3BEACHNE BEKTOPOB.

11 kaace

Tena ppamenust

[onsTrsa: nuMHIPUYECKas MOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTH, cheprudeckast TOBEPXHOCTD,
oOpasyroiue MmoBepxHocTe. Tena BpalleHUs: IWIMHAP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, Imiap.
B3aumHoe pacmonoxenue chepbl W IDIOCKOCTH; KacaTelbHasl TIOCKOCTh K cdepe. M3o0paxkenue Ten
BpalleHus Ha IIocKocTh. Pa3BépTka munmHapa 1 koHyca. CuMmmerpust cepsl U mapa.

O6véM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME TPSIMOYTOIBLHOTO
napajuiesyienurea u cieAcTBusd u3 He€. OO0BEM MpsAMON M HAKIIOHHOW MPU3MBI, IIMIIHHAPA, THPAMH/IBI U
koHyca. OOBEM 1Iapa U MapoBOTO CErMEHTA.

KoMOunanmu ten BpallleHns U MHOTOTpaHHUKOB. [Ipu3ma, BIucaHHAs B IMIIMHAP, OMHCAHHAS
oxono mumHApa. [lepecedenne cdeprr U mapa ¢ miockocteio. Kacanne mapa u chepsl TIOCKOCTHIO.
[ToHsiTHE MHOTOTpPaHHUKA, OMHCAHHOTO OKOJO cepbl, chephl, BIUCAHHON B MHOTOTPAHHUK HJIM TEIO
BpaIeHusl.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHyca; Iuomanbs cdepsl u e€ wyacred; [lomoOue B
npoctpancTBe. OTHOIIEHHE O0BEMOB, ILIONIAJICH MOBEpXHOCTEH NON00HBIX (uryp. [IpeoOpasoBanue
notoOust, romoTeTHs. Perenne 3aa4q Ha MII0CKOCTH C UCTIONh30BAHUEM CTEPEOMETPHUYECKUX METOJIOB.

HOCTpOCHI/Ie ceueHui MHOT'OTPaHHUKOB W TEJI BpallCHUA: CCUCHHA LUJIHMHApPA (HapannenLHo )41
MIEPIICHINKYJISIPHO OCH), CEUYEHHUsI KOHYyca (MapajuielbHOE OCHOBAaHWIO M MPOXOMAIIEEe Yepe3 BEpIINHY),
CEYeHHs IIapa; METOMbl MOCTPOEHHS CEUeHHUil: METOJ| CJIEeI0B, METOJ BHYTPEHHEIro IMPOEKTHPOBaHUS,
METO/JI TIepeHOCa CEKYIIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropel B mpoctpanHcTtBe. Omepauuu Haja BeKTOpamMH. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOXeHHS. [IpsiMoyronbHas cucrema KOOpauHaT B npocTpaHcTe. KoopanHatel
BekTopa. Pasnokenue Bekropa 1m0 0azucy. KoOpIWHATHO-BEKTOPHBIH METOA TMPH  PEHICHUH
reOMETPHUYECKHX 3a/1a4.

J{BUKeHMS B IPOCTPAHCTBE
Hewxkenns npoctpaHcTBa. OtoOpaxkenus. [[BwkeHus um paBeHcTBO (uryp. OOmue cBoiicTBa

JIBIOKEHUW. Buabl ABWXKEHMI: NapajiebHbIA TEPEHOC, IIEHTpallbHasi CUMMETpHUS, 3€pKajbHast
CUMMETpHUS, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus nogodus. Ilpsmas u cdepa Diinepa.
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TEMATHYECKOE ILIAHUPOBAHHUE YYEBHOTI'O KYPCA
(110 TOJIAM OBYYEHHSI)

10 kaacc (He menee 105 yacoB)

Ha3Banue pa3gesa
(TembI) Kypca
(K0JIN4€eCTBO YaCOB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IbI J€ATEILHOCTH
y4anmxcsi

BBenenne B
CTEePeOMEeTPHI0
(24 4)

OcHoOBHbIE MPOCTPAHCTBEHHbIE
(purypsi.

IlonsATHS cTEpeoMeTpun: TOUKa,
npsiMasi, MIO0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa H300paKEHUS Ha
PHUCYHKE IUIOCKOCTH, apaJlieIbHbIX
MIPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka.
[NonsTHs: Mepecekaromuecs MIOCKOCTH,
nepeceKaromuecs npsmMasi v II0CKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpaHHUKH, U300paXeHnE
MPOCTEUIINX IIPOCTPAHCTBEHHBIX
(uryp, HECYIIECTBYIOIINX OOHEKTOB.
AKCHOMBI CTEPEOMETPHH U NePBbIe
CJIeCTBUS U3 HUX.

CrniocoOrlI 3a1aHus IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE.
O003HaYeHHS MTPSIMBIX U TUIOCKOCTEH.
Ceuenns. V3o0paxenne ceueHuit
MUpaMHIBL, Ky0a U IPU3MBbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa.
Nzobpaxenune nepeceveHust
MOJYYEHHBIX TUIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUEHUH
Ppa3HbIMU IBETAMMU.

MeTton ci1e10B 1151 IOCTPOEHMS
cedeHuil. CBolcTBa NiepeceueHuit
OpsAMBIX U 1ockocrei. [Toctpoenue
CeueHHil B MUpaMue, Kyoe mo Tpém
ToukaM Ha pébpax. Coznanue
BBIHOCHBIX qepTe>KeI71 U 3aI1MCh I1aroB
MOCTPOCHHUSI.

IoBTOpPEHME VIAHMMETPHH.

Teopema o mponOpIHOHATIBHBIX
orpeskax. [lonobue TpeyroasHUKOB.
Teopema MeHnenasi. Pacuétel B ceueHUsIX
Ha BBIHOCHBIX YepTEXax.

Hcropust pa3BUTHS TUIAHUMETPUU U
CTepeoMeTpHUn

Onpeaensite MWIOCKOCTH KaK purypy,
B KOTOPOH BBIMOJIHAETCS
TUTAHAMETPHS.
JenaTs npocreiine 1oru4eckue
BBIBOJIbI U3 aKCHOMAaTHKH IJIOCKOCTH.
IIpuBOOUTE IPUMEPEI PEATTBHBIX
00BEKTOB, HeaIn3annueii KOTOPhIX
SIBJIIOTCS aKCUOMBI T€OMETPHH.
N3y4daTe, NpUMEHATH TPUHLIAIIEL
MOCTPOEHUS CEUECHU.
Hcnonn3oBaTh U1 IOCTPOCHHUS
CEUYEeHUH METOJ CIeI0B, METO
BHYTPEHHETO MPOEKTHPOBAHNUS, METO
[epeHOca CEeKyILeH INIOCKOCTH.
Pemateb crepeoMeTprudeckue 3a/1aun:
Ha OIIpeNICIICHHE BUA CEYECHUSI U
HaXO0XJIEHUE €ro MUIOIMAIH.
AKTyanu3upoBaTh QakThl U
METO/IbI IITAHUMETPHH, PEIEBAHTHBIE
TeMe, IPOBOJUTH aHAJIOTHH.
Hcnoabs3oBaTh Npy pelieHnH 3a1a4
cleyrolye TNIaHUMEeTpUIecKre
(haKTHI ¥ METOBI:

Teopembl daneca u o
MIPOMOPIIUOHATBHBIX OTPE3KaXx.
ANTOpHUTM JETEHHs OTpe3Ka Ha N
paBHbIX yacteil. Teopema Menenasi.

PaBHOOEIPEHHBIN TPEYTOJILHUK.
PaBHOCTOPOHHUIT TPEYTOJIBHUK.
[IpsiMOYyroNIbHBIN TPEYTONBHUK.
CBOHCTBO cpenHel TMHUT
TpeyroiabHuKa. CBOWCTBO
OHCCEKTPHUCHI yIila TPEYroJIbHUKA.
CBOICTBO MEIaH TPEYTOJILHUKA.

[pusHaku nogobus
TPEYTOJIbHUKOB.
IoayuaTh npeacTasJeHust 00
OCHOBHBIX 3Tarax pa3BUTHS
TeOMETPHUHN KaK COCTaBHOM 4acTH
(byHIaMeHTa Pa3BUTHUS TEXHOJIOTHMA

B3aumHoe pacnosoxenune
NPSIMBIX B IPOCTPAHCTBE
(6 )

B3anMHoe pacnionoxeHue npsMbIx B
npoctpaHcTBe. CKpeluBaronyecs
npsimble. [Ipu3Haky CKpemuBarOnIxcs
MPSIMBIX.

[TapamienbHbie IpsIMbIE B
npocTpaHcTBe. Teopema o

KaaccupuuupoBarts B3auMHOE
pacrnosokKeHHne NPSIMbIX B
MIPOCTPAHCTBE, HIUTIOCTPUPYSI
PUCYHKaMH U IIPUBOJS IIPUMEPHI U3
peaIbHOM KU3HHU.

Joxka3bIiBaTh TEOpEMY O

27




CYILIECTBOBAHUU U €AUHCTBEHHOCTH
NpAMON MapaeabHON JaHHON TpsIMOiA,
MPOXOASIICH Yepe3 TOUKY MPOCTPAHCTBA
U HE JIeXKaleH Ha JaHHOU MPSAMOMU.
JlemMMa 0 nepeceyeHnu napamieabHbIX
HNpSAMBIX IJIOCKOCTHIO. [lapamiensHOCT
Tpex npsMbIX. TeopeMa o Tpéx
NapajuieIbHBIX TPSIMbIX.

Teopema o0 CKpenuBaroIuxcs
MPSMBIX.

[TapannensHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOICTBA MMapayuIeTFHOTO
MpoeKTHpoBaHus. M300paxeHne pa3HbIX
(duryp B napayuieIbHON TPOCKITUH.

IlenTpanbHas MPOESKIIMSL.

Yroi ¢ coHanpaBiIeHHBIMU
CTOpOHAMU. YTOII MEXAY MPSIMBIMH.

3ajaun Ha I0KA3aTENbCTBO U
HCCIIEAOBAHKE, CBSI3aHHBIC C
PAacCIioJIOKCHUEM MIPSMBIX B
MIPOCTPAHCTBE

CYILLIECTBOBAHNHU M €IUHCTBEHHOCTH
napajiesbHON IPSMOM, TPOXOAsIIeH
4yepe3 TOUKY MPOCTPaHCTBA U HE
JIeXkallled Ha JPyrod MpsiMou; JIEMMY O
MIEPECEYECHNH TUIOCKOCTH ABYMS
MapauIeIbHBIMU PSIMBIMH; TEOPEMY O
TpEX MapaseNbHbIX TPSIMBIX.
Jloka3pIBaTh IPHU3HAK
CKPEIIHBAIOIIUXCA MPSIMBIX, TEOPEMY
0 CKpEIIMBAIOIINXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PaBEHCTBE
YTIIOB C COHAIIPABICHHBIMU
CTOPOHAMH.

OOBSICHATD, YTO Ha3bIBacTCA
MapauIeIbHBIM U LIEHTPAIBHBIM
MIPOEKTUPOBAHUEM H KAK BBITIOIHIECTCA
MPOEKTHPOBaHNE (QUTYP HA TIOCKOCTb.
Jloka3pIBaTh CBOMCTBA
MapauIeIbHOTO IPOEKTUPOBAHMS.
H300paxkaTts B napayuieabHON
MIPOEKIIUU pa3Hble TE€OMETPUUYECKUE
(burypsl.

Pemate crepeoMeTprYeCcKHe 3a1aUH
Ha JI0Ka3aTelbCTBO U UCCIIEOBAHNE,
CBSA3aHHBIE C PACIIOIIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.

IIpoBoauTh 10Ka3aTeNbHbIE
paccyXeHus Ipu peluIeHnn
TeOMETPHYECKHUX 3aj]ad, CBSI3aHHBIX CO
B3aMMHBIM PacIojIOXKEeHHEM NPSIMBIX B
MIPOCTPAHCTRBE.

CpaBHUBATh, aHAIU3MPOBATH U
OLICHMBATH YTBEP)KJICHUS C LENBIO
BBISIBIICHUS JIOTHUECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXKJI€HH.
MopenaupoBaTh peabHbIE CUTYalVH,
CBA3aHHBIE CO B3aUMHBIM
pacmoIoKeHHeM IPSIMbIX B
MIPOCTPAHCTBE, Ha S3bIKE TE€OMETPHH.
HccnexoBaTh MOCTPOESHHBIE MOJIENH C
WCIIOJIb30BaHHUEM F€OMETPHUYECKUX
MIOHSTHI U TEOPEM, arnmapara
anreOpsl, MUPPOBBIX PECypPCOB.
IoaxyuaTs mpeacraBJjieHne o
HEHTPAILHOM MPOSKTUPOBAHUH U 00
UCTOpPUH padoT MO TEOPUHU
TI€PCTIEKTUBHI

IMapajyeabHOCTH
NPSAMBIX U IJIOCKOCTEH B
NPOCTPaHCTBE
84)

[TonsATHSA: MapaJIENbHOCTD NPSIMON U
IJIOCKOCTH B IIPOCTPAHCTBE.

[IpusHak napannenbHOCTH IPSIMOH U
miockocTH. CBOMCTBA NapajIeIbHOCTH
HPSIMOM U IIJIOCKOCTH.

I'eomeTpryeckue 3a1aun Ha
BBIYHCJICHHE U I0KA3aTENbCTBO,
CBSI3aHHBIE C APAJUIEITBHOCTHIO MPSMBIX
U TUIOCKOCTEN B IPOCTPAHCTBE.
[TocTpoeHue ceuenusi, MPOXOSIIEro

KaaccupuuupoBarts B3auMHOE
pacrosokKeHne NPsIMOM U INIOCKOCTH B
MIPOCTPAHCTBE, MPUBOIA
COOTBETCTBYIOIIHE IIPUMEPEI U3
peaIbHOM KU3HHU.

DopMyJIHPOBATH ONPE/ICICHNE
napajiesibHbIX MPSIMOU U IIIOCKOCTH.
Joka3pIBaTh IPHU3HAK O
MapajuIeIbHOCTH NPSIMON U
IJIOCKOCTH; CBOMCTBA MapaJuIeIbHOCTH
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Yyepe3 JaHHYIO MPSMYIO Ha YepPTEXE U
MapajjieIbHOTO ApYyroi npsamoi. Pacuér
otHouieHul. [lapannensHas nmpoekius,
MIPUMEHEHHUE JJI MOCTPOCHUS CEUCHHIA
Ky0a 1 mapasuiesenuresaa.

CBoiicTBa mapaiieNenune/ia i MPU3MBL.
[Tapannensubie mnockoctu. [puznaku
MapavieIbHOCTH JBYX IJIOCKOCTEH.
TeopeMa o napaieIbHOCTU U
€IUHCTBEHHOCTH IJIOCKOCTH,
MPOXOSIEH Yepe3 TOUKY, He
MNPUHAMJIEKAITYO JTaHHOM IITIOCKOCTU U
CJIECTBHUS U3 HEE.

CRoiicTBa MapamieIbHbIX IUIOCKOCTEH: O
MapajieIbHOCTH MPSIMBIX MIEPECEUCHUS
[P EPECECUEHUU IBYX NapajlIeIbHbIX
IJIOCKOCTEH TPEeThel; 00 OTpe3Kax
MapauieIbHBIX MPSIMBIX, 3aKITIOUEHHBIX
MEXy MapaieIbHbIMU INIOCKOCTSIMU;
0 [epeceYeHun NPsIMOM C IByMs
napauieIbHBIMU IIOCKOCTAMHU

MPSIMOM U IJIOCKOCTH.

Pemateb crepeoMeTprYECKHE 3a1a4UH
BBIUMCJIEHNA U 10Ka3aTENbCTBO,
CBSA3aHHBIE C NAPaIEIbHOCTHIO
MPSAMBIX U TIJIOCKOCTEN B
MIPOCTPAHCTBE.

Pemare npaktudeckue 3ajaun Ha
MOCTPOEHUE CEUEHHI Ha YepTekax
TeTpadapa U Mapajuielenunea.
Pemarte crepeomeTprdeckue 3a1auH,
CBSA3aHHBIE C TOCTPOECHUEM CEUEHUM
IJIOCKOCTBIO.

IIpoBoaMTE JIOTHYECKH KOPPEKTHEIE
JIOKa3aTeNIbHbIE pacCyKJIeHUs PU
PEIIEHNN TeOMETPUYECKUX 33129
CBA3aHHBIX C MAPAIIICIIBHOCTBIO
IIJIOCKOCTEH.

CpaBHUBATH M aHAJTU3HUPOBATH
peallbHbIE CUTYallH, CBA3aHHBIE C
NapaJuIENbHOCTHIO NPSIMON U
TJIOCKOCTH B ITPOCTPAHCTBE;
MOJEJMPOBATh PEalbHBIE CUTYalNH,
CBSA3aHHBIE C APALIENBHOCTBIO
MPSIMOM U MJIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE T€OMETPHH

IlepneHAUKYJIAPHOCTD
NPSAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

(26 v)

IToBTopenue: Teopema [Iudaropa Ha
MJIOCKOCTH, TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CaoiicTBa Ky0a 1 MPSMOYTOIIEHOTO
napajuienenunena. Berauciaenne ammH
OTPE3KOB B Ky0Oe U PSMOYTOJILHOM
HnapauIeIeIuese.

[lepneHAUKYIAPHOCTD NPAMOUN U
mockocty. [IpusHax
MIEPIeHIUKYISIPHOCTH NMPSAMOU U
IJI0CKOCTH. Teopema o CylecTBOBaHHN
Y €IMHCTBEHHOCTH MPSAMOH,
MIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA
U NEPIEHANKYISPHON K MIIOCKOCTH.
[InockocTH 1 NEpIEeHANKYISPHBIE UM
MpsiMasi B MHOTOT paHHHKAX.

Ilepnenaukyisp U HaKJIOHHAS.

[TocTpoeHne nepneHnKyIsIpa u3
TOYKH Ha IPAMYIO.

TeopeMa 0 TpEX MepIEHIUKYIISPAX
(mpsimast m oOpaTHast).

YToa Mexay CKpeIUBaOIMMUCS
npsiMbIMU. [ToMCK TIepIIeHANKYISIPHBIX
MPSIMBIX C TOMOIIBIO
MEPIEeHNKYIISPHBIX IIOCKOCTEH

OproroHajibHOE IPOEKTUPOBAHUE.

ITocTpoenne ceuenuii Kyba, MPU3MBI,
MIPaBUJIBHOM MUPAMH/IBI C TIOMOIIBIO
OPTOTOHAJIBHOW ITPOEKLUH.

CuMMeTpus B IPOCTPAHCTBE
OTHOCHTEIBHO IUTOCKOCTH. [ImockocTn
CUMMETpPHUI B MHOTOTpaHHHKAX.

AKTyanu3upoBaTh GakThl U
METO/IbI UTAHUMETPUH, PEIeBAHTHBIE
TeMe, MPOBOJUTH aHATIOTHH.

@®opMyJIMPOBATH ONIPeeICHHA:
MEPNEHINKYISPHBIX MIPSIMBIX B
[IPOCTPAHCTBE; ONPEIAECICHHUE PSMOH,
MEPNEHINKYIAPHON K TIIOCKOCTH.

Joxa3pIBaTh: IEMMY O
MEPIEeHINKYIAPHOCTH ABYX
MapajuIeIbHBIX MPSIMBIX K TPETbel
MIPSIMOM; TEOPEMBI O CBSI3U MEXTY
MapaJuIEIbHOCTBIO IPSAMBIX U HX
MEPIEeHINKYISIPHOCTHIO K TNIOCKOCTH.

Joxka3biBaTh: TEOpEMY,
BBIPaXKaIOIIyI0 IPU3HAK
MIEPIEeHUKYISIPHOCTH MPSIMON U
IUIOCKOCTH; TEOPEMY O
CYLIECTBOBAHNHU U €IUHCTBEHHOCTH
IPSAMOM, IPOXOASILIEH Yepe3 TaHHYIO
TOYKY U NEPIEHAUKYIJIAPHON K JTaHHON
IJIOCKOCTH.

HN300paxkaTh B3aUMHO
MePIEeHINKYIISPHBIE TPIMYIO U
IJIOCKOCTb.

DopMyIHPOBATH CBOMCTBO
MEPIIEHINKYJIISIPa [0 OTHOIICHHUIO K
IUIOCKOCTH.

IHosryyaTs mpeacTaBJieHne O
3HAYeHHUH MEPIECHIUKYIAPA I
Jpyrux obyactel HayKH ((PU3MKa,
SHEPreTHKa, JIa3epPHbIE TEXHOIOTUH), B
peanbHOH KU3HM (TEXHHUKA,
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[pu3Hak nepneHUKyIAPHOCTH IPSAMON
Y TUTOCKOCTH KakK CJIEJICTBHE
cummMeTpu. [IpaBuiibHbIe
MHOTOTpPaHHUKU

Pacuét paccTostHuit OT TOUKH 10
miockocT. CrocoOBI OMyCTHTH
NEepHEHINKYISPbl: CAMMETPUS, CABHUT
TOYKH I10 MapajuieapHol npsamoil. Cnsur
M0 HeMapaJJIeIbHON IPSMOH,
WM3MEHEHUE PacCTOSHUIN

OKpY>Karolas 00CTaHOBKa).

Jloxa3bIBaTh yTBEPXKIEHUS,
CBA3aHHBIE C IPOEKLUEN MPSIMON Ha
MJI0CKOCTh, HENEPNEHANKYIAPHYIO K
3TOM IPSIMOHA.

Joxka3biBaTh TEOpEMY O TPEX
MEPIEeHIUKYIAPAX U TEOPEMY
o0paTHyI0 TeopeMe 0 TpEX
HNEPHIEHIUKYIISIPax.

[oayuaTs npeacraBiaenune 0o
OpPTOTOHAJILHOM ITPOEKTUPOBAHUH.

Jloxa3bIBaTh TEOPEMY O IPOEKLIUH
TOYKHU HA IPAMYIO.

Pemarte crepeomeTpryeckue
3a7jauy, CB3aHHbIE C
NEPIEHIUKYISIPHOCTBIO IPSIMOM U
TJIOCKOCTH.

Pemartp npukiaaHele 3a1auy,
CBSI3aHHBIE C HAXOXKIECHHEM
TreOMEeTPUYECKUX BEIHYHUH.

Pemath crepeomeTprdeckue
3aJauy, CBA3aHHbBIC C IPUMEHEHHEM
TEOPEMBI O TPEX MEPIECHANKYIIIPaX,
HaXO0XJIEHUEM PACCTOSAHUIM,
MOCTPOEHUEM IIPOEKLIMM.

CpaBHMBATb M AHAJIM3UPOBATH
YTBEPXKACHHUS C IIETTBIO BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKIACHHM.

AHAJM3UPOBATH M MOJEJTUPOBATH
Ha SI3bIKE TEOMETPUH PeajIbHbIE
CUTYyalllH, CBS3aHHbIE C
NEPIEHIUKYISIPHOCTBIO IPSIMOM 1
TJIOCKOCTH; HCCJIeI0BATh
MTOCTPOEHHBIE MOJIENH, B TOM YHCIE U
C MCIIOJIb30BAHUEM alapara aareopsl

YT1JIBI H paccTOSIHUA
(16 9)

[ToBTOpEHME: yroy MeX Ty MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPON3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB.

IToBTOpEHME: yroa Mexay
CKpCIIMBAaOIIUMUCH ITPSAMBIMU B
MIpOCTpaHCTBE. ['eoMeTpuueckue
MCTO/Ibl BBIYHCIICHUA YTJIa MEXKIY
MIpAMBIMU B MHOT'OTpaHHUKAX.
JByrpanHsiii yros. CBoiicTBO
JIMHEMHBIX YTJI0B ABYTPAaHHOTO yTa.
IleprieHAMKYASIPHBIE TUIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHAUKYISIPHBIX
miockocter. [pru3nak
MEPIEeHANKYJISIPHOCTH TIOCKOCTEH;
Teopema O IPsIMOU IepecedeHust IByX
IJIOCKOCTEN MEPIEHANKYIISPHBIX
TpeThel MIIOCKOCTH.

[IpssMoyTONIBEHBIN TapauIenenune; Kyo;
M3MEpEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napauienenunena. Teopema o

AKTyaJIM3upoBaTh (aKThl U
MCTO/Ibl INITAaHUMETPHH, PCIICBAHTHBIC
TeMe, TPOBOINTH aHATIOTHH.

D opMyIHPOBATH ONpEJIEIICHUE
JBYTPAHHOTO yTJIa.

Jloka3bIBaTh CBOICTBO PaBEHCTBA
BCEX JIMHEHHBIX YTJIOB JIByTPAaHHOTO
yria.

KaaccndpuuupoBats 1ByrpaHabie
YIJIBI B 3aBUCHMOCTH OT MX I'PaJlyCHOM
MEpBHI.

DopMyJIHPOBATH OTIPEJICIICHIE
B3aMMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEM.

Jloka3bIBaTh TEOPEMY O MPH3HAKE
NIEPIICHIUKYISIPHOCTH IBYX
IJIOCKOCTEM.

DopMyanpoBaTh cie/cTBre (U3
MpHU3HAKa) O MEPICHIUKYIIPHOCTH
TUIOCKOCTH, KOTOpast
NEePIEHIUKYJIISIpHA MIPSIMOM, IO
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JUaroHajy NpsIMOYTOJIbHOTO
napajiesenuIesia u CleCcTBUe U3 Hee.
CrepeomeTpruiecKye U IpUKIIaJaHbIE
3aJlauM, CBA3aHHBIE CO B3aMMHBIM
PAacIOJIOKEHUEM NPSIMBIX U INIOCKOCTH.
[ToBTOpeHuMeE: CKpeIMBarOIINecs
MpsIMBbIE, MapajliebHbIE IUIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX.

ITapa mapannenpHbIX MIOCKOCTEN Ha
CKPEILMBAIOLINXCS MPSIMBIX, PACCTOSIHHE
MEXy CKPEUIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIMSIX.

OmnyckaHue NepreHauKyIIsSpOB,
BBIYHCJIEHUE PACCTOSIHUNA OT TOYKHU 10
TOYKH; IPSMOM; TIJIOCKOCTH.
Brluucnenue paccTOSIHUN MEXIY
CKPEIMBAIOLIUMHUCS MTPSIMBIMU C
[TOMOIIbIO IEPIEHANKYIIPHON
IJIOCKOCTH.

TpéxrpanHblil yroJ, HEPABEHCTBA AJIs
TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB M CUHYCOB JUISI
TPEXTPAHHOTO YIJIa. DIEMEHTHI
chepuuecKoil TeOMETPHUH:
reoie3nYecKre JJMHUY Ha 3eMiie

KOTOpPOH IepeceKaroTcs I8¢
IUIOCKOCTH, OTH IJIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUS O €TO
CBOMCTBAX; TEOPEMY U CICACTBUE U3
He€ 0 AMaroHaSIX MPSAMOYTOIHHOTO
napajuieeuIena.

Pemarh crepeomeTpuyeckue 3aaaum,
CBSI3aHHBIC C TIEPIICHANKYISPHOCTD
MPSIMBIX U TUTOCKOCTEH, HCITONB3YS
TUTAHUMETPUYECKUE (DAKTHI K METOTBI.
I[IpoBoANTH JIOTUYECKH KOPPEKTHEIC
JTOKa3aTeNbHBIE PacCyKIeHUs TPU
peIeHIN TeOMETPHUECKIX 3a11ad,
CBSI3aHHBIX C TIEPICHIUKYJIIPHOCTHIO
IUIOCKOCTEH.

AHATU3UPOBATH U MOJEJIUPOBATH Ha
SI3BIKE TEOMETPUHN PEaIbHBIC
CUTYaIIUH, CBSI3aHHBIC C
MEPIICHINKYISIPHOCTHIO MPSIMBIX H
IUTIOCKOCTEH.

HccaenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BaAHUEM
amnmapara anreOphbl.

Pemarte npukiagHsie 3a1a4,
CBSI3aHHBIE C HAXO0XKIECHUEM
T€OMETPHYECKUX BEITHINH

MHoOrorpaHHuKH
(79)

CucreMaruzarys 3HaHUN:
MHOTrOrpaHHUK U €T0 3JI€MEHTHI.
[Tupamuga. Buasl nupamus.
[IpaBunpHas nupamuzaa.

IIpusma. IIpsimast U HAKJIOHHAS IPU3MBL.
[IpaBunpHas npusMma. IIpsmoit
MapauIeNIenuIe]], MPsIMOYTOJIbHBIN
napaienenues, Kyo.

Brimykiibie MHOTOrpanHukd. Teopema
Otinepa. [IpaBunbHbIE H
MIOJTyTIPaBUIIbHBIE MHOTOTPAaHHHUKH

Pa6orarth ¢ yueOHUKOM: 3a7aBaTh
BOIIPOCHI, 1eJaTh 3aMeYaHus,
KOMMEHTapHH.

AHaJIM3UPOBATH pPEIICHUE 33/1a4H.
PucoBaTh BBINYKIIbIE MHOTOI'PAaHHUKU
C 3aJJaHHBIMM CBOHCTBAMU;
BOCCTAHABIUBATh OOIIUN BH]I
BBITTYKJIOTO MHOTOTPAHHHKA TI0 JIBYM
€ro MPOEKITUSIM.

Jloka3eIBaTh CBOMCTBA BHIMYKIIOTO
MHOTOTPaHHUKA.

PucoBaTh BBINYKJIbIE MHOTOIPAHHUKU
C pa3Hoil 3iinepoBoi
XapaKTePUCTHKOMN; HCCJIe0BATH
BO3MOXXHOCTH TIOIYYEHUS pe3yabTaTa
[P BapbUPOBAHUM JaHHBIX.
Joxa3bIBaTh CBOICTBA MIPABUIIbHBIX
MHOTOTrpaHHUKOB. IlJ1aHMpoBaThL
MTOCTPOEHUE TPABIILHBIX
MHOTOTPaHHUKOB Ha MIOBEPXHOCTSX
JIPYTHX TPABUIHHBIX MHOTOTPAHHUKOB

BexTopbl B mpocTpaHcTBe
(13 v)

ITonsaTue BEKTOpa Ha IJIOCKOCTU U B
MIPOCTPAHCTRBE.

CymMa 1 pa3HOCTh BEKTOPOB, MTPABILIIO
napajuiesenunea, yMHOXCHHE BEKTOpa
Ha YKCJI0, PA3IOKEHHE BEKTOPA 110
0a3ucy TpEX BEKTOPOB, HE JICKAIIUX B
OJIHOH TIIOCKOCTH.

CkasipHOE TIPOU3BEICHNE, BEIYHUCIICHNE
yTria MeXIy BEKTOpaMH B

AKTyanu3upoBatb (haKkThl U
METO/IBI TUTAHUMETPHH, PEIEBAHTHBIC
TeMe, POBOJUTH aHAJIOTHU.
OnepupoBaTh MOHATUSMM: BEKTOP
Ha TUTOCKOCTH M B POCTPAHCTBE;
KOMIUTaHapHbIE BEKTOPHI. [IpuBOINTH
npuMepsl PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBanBaTh NpaBUiIa BHIIOIHEHUS
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MPOCTPAHCTBE.
IIpocreiiiive 3aga4u ¢ BEKTOpaMu

JEWCTBUH CIIOKECHHUSA Y BEIYUTAHUSI
BEKTOPOB, YMHOKEHHSI BEKTOpa Ha
YHCIIO.

Joka3biBaTh MpU3HAK
KOMIUIaHAPHOCTH TPEX BEKTOPOB.
Joka3bIBaTh TEOPEMY O Pa3I0KEHUN
JIF00O0r0 BEKTOpa MO TPEM JaHHBIM
HEKOMILIAaHAPHBIM BEKTOPaM.
IIpuMeHATH MpaBuiia BHITIOJHEHUS
JEUCTBUI CI0KEHUS 1 BEIUMTAHUS
BEKTOPOB, YMHOKEHHS BEKTOPa HA
YHCIIO TIPU PEIICHUH 3a]1ay.
HaxoauTh KOOpJUMHATHI BEKTOpA B
JTAHHOM 0a3UCe U CTPOUTH BEKTOP TIO
€ro KoopJIuHaTaM.

BcnoMHUTB onpeiesieHHe CKaIIPHOTO
YMHOKEHHUSI U €r0 CBOMCTBA.
BrIyucisaTh ¢ mOMOIIBIO CKaISIPHOTO
YMHOKEHHUSI ITTUHBI BEKTOPOB, YIJIbI
MEXy HUMHU, yCTaHABIIUBATh
MEePIEHANKYIIPHOCTH BEKTOPOB.
AHAJIU3UPOBATH U MOAECTHPOBATH HA
SI3BIKE TEOMETPUH peaibHbIC
CUTYaIluH, CBSI3aHHBIC ¢ (DU3UYCCKUMHU
BEKTOPHBIMU BEIHYUHAMU.
Hcnonb3oBaTh Npu pelieHUN 3a1a4,
CBSI3aHHBIX C BEKTOpaMH B
MIPOCTPAHCTBE, TNIAHUMETPHUICCKUE
(haKThl ¥ METOIBI

JABukeHust
(54)

JIBH>KEHUS IPOCTPAHCTBA.
OtobpaxeHus. J|BUKEeHUS U PaBEHCTBO
¢uryp. O0mme CBONCTBA IBIKEHHM.
Buap!l aBm>keHU: mapaiieabHbIi
MIEPEHOC, IEHTpaIbHas CUMMETPHS,
3epKaJbHasi CHMMETpHs, TOBOPOT
BOKpYT mpsimoii. [IpeodpazoBanns
nonob6wust. Ilpsimas u cdhepa Diinepa.
I'eomeTrpuyeckue 3a1aun Ha
MPUMEHEHUE JIBHKEHUS

CB000IHO ONIEPUPOBATH
MOHSATUSIMH: OTOOpaKEeHHE
MPOCTPAHCTBA Ha ce0sl, ABIKCHUE
MPOCTPAHCTRA; LICHTPAIIbHAS, OCEBAs U
3epKajbHasi CHMMETPUH,
napajienbHbII IEPEeHOC; PABEHCTBO U
noobue Guryp.

Jloka3bIBaTh YTBEPXKICHUSA O TOM,
4TO LIEHTpaJIbHasl, OCeBasl U
3epKaJibHasi CHMMETPHH,
napaieabHbIi EPEHOC SIBISIOTCS
JNBWKEHUSIMH. BBINOJIHATL
peoOpa3oBaHus MOA00Ms.
OnepupoBaTh NOHATUSAMHU: TTPSIMas U
chepa Ditnepa.

Pematb reoMeTpuiecKue 3aa49u ¢
WCTIOJIb30BAaHUEM JIBHIKCHHH.
Hcnoab3oBaTh NpH peNICHAH 33124
JIBHKCHHMSI IIPOCTPAHCTBA U UX
CBOIICTBA.

CpaBHUBATH U aHAJIU3HPOBATH
YTBEPXKACHUS C IIEJIbIO BhISIBICHUS
JIOTUYECKH KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKIICHHI.
HceaenoBaTh OCTPOSHHBIE MOJIEIH.
Hcnoab3oBaTh m)poBbIe pecypebl
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11 kaacc (ne menee 105 u)

Ha3Banue pa3gesa
(TeMBI) Kypca
(K0JIN4€eCTBO YaCOB)

OcHoBHOe coiep:kaHne

OcHoBHBIE BUIbI AeATEJILHOCTH
yYalAXCsA

AHaJINTHYECKAA
reoMeTpus
(154)

[ToBTOpEHME: KOOPAUHATHI BEKTOPA HA
IJIOCKOCTH U B MIPOCTPAHCTRE,
CKQJIIPHOE NIPOU3BEICHUE BEKTOPOB,
BBIYHMCIICHHE yTJIa MEXy BEKTOPAMU B
MPOCTPAHCTBE. Y PaBHEHHUE MPSMOH,
MPOXO/SIIEH Yepe3 IBE TOUKH.
YpaBHeHHUE MIIOCKOCTH, HOPMaJlb,
ypaBHEHHE ILIOCKOCTH B OTpe3Kax
BektopHoe npousBeneHue. JInneineie
HEpPaBEHCTBA, TMHEUHOE
pOrpaMMUpPOBAHUE

AHanutuyeckrue METOIbI pacyéTa yria
MEKIYy NPSAMBIMU U INTIOCKOCTSIMU B
MHOTOrpaHHuKax. @opMyna pacCTOSIHUS
OT TOYKH JIO0 TJIOCKOCTH B KOOPIUHATAX.
Haxoxnenue paccTosHuN OT TOUKH 10
IDIOCKOCTH B KyO€ U TIPaBHILHON
nupamuze

AKTyam3upoBath (haKkThl U
METO/IbI IIIAHUMETPUH, PEIICBAHTHBIC
TeMe, TIPOBOIUTEH AaHAIOTHH.
CBOANTH JIEHCTBUS C BEKTOPAMH K
aHAJIOTUYHBIM JEUCTBUSIM C UX
KOOpPJIMHATaMHU.

BcnoMHUTS oTpeeneHne CKaasipHOro
YMHOKEHHUSI U €r0 CBOMCTBA.
BrIyucnsaTh ¢ moMOIIbIO CKaISIPHOTO
YMHOXEHHUSI JUTHHBI BEKTOPOB, YTIIBI
MEXTy HIMH, YCTaHABINBATh
MEPIICHIUKYJISIPHOCTh BEKTOPOB.
BbIBOaUTH ypaBHEHNE TIOCKOCTH H
(hopMyITy paccTOSTHUS OT TOYKH [0
IUIOCKOCTH.

Pemathb 3agaum, coueras
KOOPIUHATHBIN U BEKTOPHBII METOBL.
IIpoBOAMTH JTOTHYECKH KOPPEKTHEIE
A0KAa3aTeJbHbIe PACCYKAEHUS TIPU
pEIIeHNN TeOMETPHUECKUX 3a/1a4 Ha
MPUMEHEHUE BEKTOPHO-
KOOPJUHATHOTO METO/IA.
AHaJIM3UPOBATH ¥ MOAEIHPOBATH Ha
SI3BIKE TEOMETPHUHN PeabHbIC
CUTYaIluH, CBSI3aHHBIC BEKTOPAMH U
KOOpPIUHATaAMU.

HccnenoBaTs MOCTpOSHHBIE MOJIEINH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreopsl.

Hcnonb30BaTh KOMIBIOTEPHBIS
MPOTPaMMBI.

3HAKOMUTBLCS C HCTOPUEH pa3BUTH
MaTeMaTHUKU

IHoBTOpPEHME, 0000LIEHUE
U CHCTeMaTH3anus
3HAHMH

(15 yacoB)

CeueHnsi MHOTOTPaHHHKOB:
CTaHJapTHbIE MHOTOTPAHHUKH, METOJ]
CJIEJIOB, CTAHJAPTHBIE MJIOCKOCTH,
[IEpPECEUEHMS TPSIMBIX U TNIOCKOCTEN
[TapannensHble NPAMBIE U TNIOCKOCTH:
HapajuleibHbIE CEYEHUS], PACUET
OTHOUIEHUH, YIJIbI MEXKY
CKPEINBAIOLIUMUCS MPSIMBIMU
ITepnenaukysipHbIE NPSMBIE U
IJIOCKOCTH: CTaHAAapPTHBIE Taphl
MEPIEHIUKYIISPHBIX IOCKOCTEH U
MPSIMBIX, CHMMETPUU MHOTOTPaHHHUKOB,
TeopeMa O TpeX MEPIEHAUKYIISpax,
BBIYHCJIEHNS JUIMH B MHOTOIpaHHUKaX
[ToBTOpenue: momanu
MHOTOYTOJIBHUKOB, (DOPMYIIBI JUIS
Iomasei, cooopaxeHus moao0us.
[Inomanu ceueHnii MHOrOrpaHHHUKOB:

CTpouTts cevyeHusl.

Pemats crepeomerpudeckue 3a1a4un
Ha JI0Ka3aTelbCTBO MAaTEMaTHIECKHX
OTHOILIECHNH, HAXOXKICHUE
reOMETPUYECKUX BEIMYHH (JUIMH,
YIJIOB, TUIOIIAIeH, 00EMOB).
Hcnonb3oBaTh NpyU peIIEHUN
CTEPEOMETPHUECKHX 3a/1a4
TUTAHUMETPUYECKHE PaKThl U METOJIBI.
IpoBoaNTH NOrHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKICHUS MIPH
pELIECHUN CTEPEOMETPUIECKUX 3aau.
CpaBHUBATD U aHATU3HPOBATH
peaibHble CUTYalluy U BBISIBIISTH
BO3MOXHOCTb €€ MOJICTUPOBAHNUS Ha
SI3BIKE TEOMETPHH.

MopeanpoBaTh peaabHyI0 CUTYAIHIO
Ha SI3bIKE T€OMETPUH U HCCIIeJ0BATh
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IJIONIAIM IOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaKEHUS TI0T00MS

MOCTPOCHHBIE MOAETH, B TOM YHCIIE U
C MCIIOJIb30BAHUEM allllapara ajareopsl.
Hcnoab3oBaTh KOMIBIOTEPHEIE
MPOTrpaMMBbI IPU pelIeHUH 3aa4.

O0béM MHOTOTPpaHHHUKA
(17 v)

O6béM Tena. OOBEM MPSIMOYTOIIEHOTO
napajurenenuesa. 3anadu 00 yIBOCHHH
Ky0a, 0 KBagparype Ky0a; 0 TPUCEKIHH
yria.

CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOIHHOTO
napajuleNenunena.

[Ipuknanuble 3a1a4n, CBA3aHHBIE C
BBIYUCIICHHEM 00BEMA MPSIMOYTOIEHOTO
napajuleNenunea.

OO6BEM MPAMOI IPU3MBIL.
CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB MPSIMOM
npusMmsl. [lpukinagHeie 3agauy,
CBSI3aHHBIE C 00BEMOM NPSIMOI IPU3MBI.
Brruucnenue 06bEMOB TeI C TOMOIIBIO
onpeaenéHHoro uHTerpaita. O6béM
HAKJIOHHOM MPU3MBbI, TUPaAMHUIBI.
dopmyna 06bEMa THpaMUIBL.
OtHoueHre 00bEMOB TUPaMHU]L C
OOIIMM yTJIOM.

CrepeoMeTpuiecKue 3a1a4u, CBI3aHHbIC
¢ 00bpEMaMy HaKJIOHHOW TIPU3MBI,
MUPAMHUIBL.

[puxmamasie 3agaun o Teme «OOBEMBI
TEN», CBSI3aHHbIE C 00bEMOM HAKJIOHHON
MPU3MBI, TUPAMHIBL.

[Ipumenenne 00pEMOB. Brruncienne
paccTosiHuS 10 TUIOCKOCTH

CB000OIHO OMIEPHPOBATH
MOHATHAMM: 00BEM Tena, 00bEM
MPSIMOYTOJIEHOTO MapaJlieNenuIe a.
DopMyIMPOBATH OCHOBHBIE CBOUCTBA
00BEMOB.

Joka3pIBaTh TeopeMy 00 00bEMeE
MPSIMOYTOJILHOTO MapajuleenuIesa,
CIICCTBHS U3 HEE.

Pa3pe3atb MHOTOTpaHHUKH,
MepeKJIabIBaTh YacTH.

Pemate crepeomeTprdeckue 3a1auH,
CBS3aHHBIE C BEIUYMCIICHNEM 00bhEMa
MPSIMOYTOJILHOTO MapajuleenuIesa,
MIPU3MBI.

CpaBHUBATDH M aHAJTU3UPOBATH
YTBEPKACHUS C IIETBIO BHISIBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHI.
AHaIM3UPOBATH U MOJEJHPOBATH HA
SI3BIKE TEOMETPUHN peajlbHbIe
CUTYaIluH, CBSI3aHHBIC ¢ 00BEMOM
MPSIMOYTOIFHOTO TapaJuIeyIeThIIe A,
MPU3MBI, THPAMHJIBL.

HccnexoBaTh mocTpoeHHBIE MOJIENH,
B TOM YHCJIE ¥ C UCTIOJIH30BAHUEM
amnmapara anreOphbl.

BbIBOAUTH OCHOBHYIO HHTETPATIbHYIO
(hopMyITy JUIS BEIYMCICHUS 00BEMOB
TeJ.

Jloka3bIBaTh TeopeMy 00 00béMe
HaKJIOHHOW NpHU3Mbl Ha TpUMEpPE
TPEYrOIbHON HMPU3MBI U JUIS
MTPOU3BOJIBHON IPU3MBI.
Joka3bIBaTh TeopeMy: 00 00bEMe
MUPaMUAIBL, POPMYITHUPOBATH
CJIeNICTBUS U3 Hee: 00BEM yCeuEHHOM
nupamuiel. Beiomuts hopmyy st
BBIUUCJICHHUS 00BEMOB yCeUEHHON
MTUPAMUIBI

Tesa Bpamenns. Cdepa
u map. KomOunanms ten
BpalleHHs U
MHOIOTPAHHUKOB

(24 v)

Hunmaapuyeckast MOBEPXHOCTb,
o0pa3yoliue HWIHHAPHICCKON
MTOBEPXHOCTH.

Hunuuap. [psmoit KpyroBoi HUIHHID.
[Ino1mane NOBEpXHOCTH MMIHHAPA.
KoHnueckast noBepXHOCTb,
o0pa3ymoiue KOHMIeCKOn
noBepxHocTH. Konyc. Ceuenne koHyca
IJIOCKOCTBIO, MapaUIeTbHON TUIOCKOCTH
OCHOBaHM. Y CEUEHHBINA KOHYC.
N3o0pakeHne KOHYCOB M yCEUEHHBIX
KOHYCOB.

[Inomaap 60KOBOI MOBEPXHOCTH U

CBo0ogHO OnIepUpPoOBATH
MOHSATUSIMH: [IWIHHAPUYECKAS
MOBEPXHOCTH, UIUHAP. U3yuyaTs
CHOCOOBI MOTyYEHHS MITUHIPUIECKOH
IIOBEPXHOCTH, LIMJIMH]IPA.
N300paxkaTh DWIMHIDP U €70 CEUCHUS
IJIOCKOCTBIO.

Cgo0oaHo onepupoBaTh
MOHATUSIMH: KOHIUYECKast
MOBEPXHOCTh, KOHYC, yCEUEHHBIN
koHyc. M3yuaTh criocoObl OTy4eHHS
KOHHYECKOH IIOBEPXHOCTH, KOHYCA.
M300paxkaTh KOHYC U €70 CEYEHHS
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TTOJTHOM MTOBEPXHOCTH KOHYCA.
CrepeoMeTpriecKue 3a]a9u Ha
JI0Ka3aTeNIbCTBO U BBIUMCIICHHE,
IMOCTPOCHUEM CCUCHUH MUIMHIPA,
KOHYca.

[Mpuknanuble 32141, CBI3aHHbBIE C
MATHHAPOM

Cdepa u map.

[Nepeceuenwue chepsl u mapa ¢
mI10cKoCThi0. Kacanue mapa u cdepbl
IJIOCKOCTBIO. Bun u u3o0paxeHue
niapa.

Ypasuenue chepsl. [Inomans chepsr u
€€ yacTeu.

CummeTtpus cephl U mapa.
CrepeoMeTpriecKUe 3a]1a9u Ha
JIOKa3aTeIIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIC CO c(hepol U MapoM,
MOCTPOCHUEM HX CEYCHUH TUIOCKOCTHIO.
[Ipuknamabie 3a7a49u, CBSI3aHHBIE CO
cdepoii u mapom.

[ToBTOpEHME: OKPY>KHOCTD Ha
TUIOCKOCTH, BBIYHMCIICHUS B OKPY>KHOCTH,
CTaHJIAPTHBIC MOI00US

Paznuynple KOMOMHAIIMY TET BPAICHHS
Y MHOTOTPaHHHUKOB.

3agauu 1o Teme «Tena u MoBepXHOCTH
BpaIICHUD»

TUIOCKOCTBIO, POXOISILEH Yepes OCh,
1 TIOCKOCTBIO, TIEPIICHANKYIISIPHON K
OCH.
BoiBoauth GopMyIibl st
BBIYHCIICHUA OOKOBOI M TTOTHOU
MOBEPXHOCTEN TEJ BpallleHHUs.
Pemath crepeomeTpuieckre 3a1auH,
CBSI3aHHBIC C TEJIaMH BPAIlCHHUS,
HaXOKACHUEM IUIOIAaU OOKOBOI 1
MOJIHOW TIOBEPXHOCTH, OCTPOCHUEM
CEUYCHUM.
Hcnoab3oBaTh MpH pelicHAN 331249
TUTAHUMETPHICCKHE (PaKThl U METOIBI.
CpaBHUBATDH U aHAJIU3HPOBATH
YTBEPKJCHUS C [ENbIO BBISBICHUS
JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKJICHUH.
AHAJIU3HPOBATH U MOIEJIMPOBATH
Ha SI3bIKE TEOMETPUH PeajbHbIC
CUTyalluu, CBsA3aHHbIC C KOHYCOM U
MUWJINHAPOM.
HcceaenoBaTh MOCTPOCHHBIC MOJIEIH,
B TOM YHCIIE H C HCTIOJIh30BAHHEM
anmapara anreopsl
AKTYyaJIn3upoBaTh (aKkThl U
METO/IbI ITTAHUMETPHH, PEIICBAHTHBIC
TeMe, MPOBOIUTH AHAJIOTHH.
Cpo0oaHoO onepupoBaTh
nmoHATUSAME: chepa U map, HeHTp,
panuyc, tuameTp cdepsl U mapa.
HccaenoBars B3auMHOE
pacnonoxenue chepbl U IIOCKOCTH.
DopMyJIHPOBATH ONPEJICIICHNE
KacaTeJIbHOH IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMEI O CBOICTBE H
MPU3HAKE KacaTeIbHOU TIIOCKOCTH.
BuiBoauth GpopMymy s BEIYMCIICHUS
oMM cepsl yepes paauyc chepsl.
Pemath crepeoMeTpuyeCcKUe 3a/1a4H,
CBsI3aHHBIE cO c(hepoil U mapom,
HaX0XJICHUEM ILIOMAau chephl u e
JyacTel, IOCTPOSHUEM CeueHH chepbl
W 1mapa.
AHATU3MPOBATH U MO/IEJIMPOBATH HA
SA3BIKE TCOMETPHU PCAJILHBIC
CUTYaIIUH, CBA3aHHbIC C IIAPOM H
cepoii.
PemaTh 1ipocThie 3a/1a4H, B KOTOPBIX
¢Gurypupyrotr KOMOMHALUH TEJ
BpaICHUsT 1 MHOTOIPAHHUKOB.
Hcnoab3oBaTh 1pu pelieHun 3ajad,
CBSI3aHHBIX CO c(hepoil 1 mapoM,
TUTAHUMETPUYECKHUE (PAKThI U METOIBI.
Pematnb crepeomerpuieckue 3a/1a4H,
CBSI3aHHBIC C TCJIaMU BpalllCHHA,
HOCTPOSHUEM CEUCHUH TeJl BpalleHH,
C KOM6I/IHaHI/I$IMI/I TCJI BpallICHUA U
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MHOTOTPaHHUKOB.,
IIpoBoaMTH JIOTHYECKH KOPPEKTHBIE
JTIOKA3aTeNbHEIC PacCyKICHUS MPU
PEIICHNN TEOMETPUYSCKUX 3a/1a4,
CBS3aHHBIX C IEPIEHINKYIIPHOCTHIO
MJIOCKOCTEH.

AHaJIM3UPOBATH U MOAEJIMPOBATH HA
SI3BIKE TEOMETPUHN PEalbHBIC
CUTYaIliH, CBSI3aHHBIE C
MHOTOTPaHHUKAMH.

HccnenoBaTh MOCTPOSHHBIC MOJIEIH,
B TOM YFHCJIE ¥ C UCTIOJIH30BAHUEM
arapara anreOpsl.

ILi1omaayu MOBEPXHOCTH U
00BEMBI KPYIJIBIX TeJl
O

O0béM mmHapa. Teopema 00 00bEME
MPSIMOTO IUIINHApA.

[Tnomany 60xK0BOM 1 OTHOM
MMOBEPXHOCTH IHJIUHJIPA.

Brruncnenrne 00bEMOB TEI € TOMOIIBIO
onpeaenéHHoro uHTerpaita. OopéM
KOHYyca.

[Tnomaayu 6OKOBOM M OTHON
MTOBEPXHOCTH KOHYCA.
CrepeomeTpruYecKue 3aa4, CBI3aHHBIC
C BBIYUCIIEHUEM O0BEMOB LIMITMHIPA,
KOHYyca.

[puxmamasie 3agaun o Teme «OOBEMBI
Y IJTOIIaA1 IOBEPXHOCTEN TEll.

OO0BEM 111apa u IIApOBOT0 CEKTOpa.
Teopema 06 06vEMme mapa. [Lromans
cepsl.

CrepeoMeTpUYeCKIEe 3a1a4H, CBI3aHHBIC
C BBIYHMCIIEHHEM 00BEMOB TIapa,
IapOBOTO CETMEHTA, IIAPOBOTO
CeKTopa.

[Ipuknagasie 3anauu o Teme «OOBEMBI
TeJ», CBSI3aHHBIE C 00BEMOM IIapa u
TIOMIAIBI0 CEpHL.

CooTHOIIIEHUS MEX Ty TUTOIIAISIMHU
MMOBEPXHOCTEH 1 00BEMaMu TTOT0OHBIX
Tel.

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenune 00béMa nipu o o0uu.
CrepeomMeTpruYecKre 3a/1a4, CBI3aHHbIC
C BhIUHCIIEHUEM O0BEMOB TEI U
IJIOIIAJIEN TIOBEPXHOCTEN

CBo0oaHO onepupoBaThH
MOHATUSIMH: 00BEM Tela, TIIOIAAb
MIOBEPXHOCTH.

DopMyIMPOBATH OCHOBHBIE CBOWCTBA
00BEMOB.

Joka3pIBaTh TeopeMbl: 00 00BEME
muMHApa; 00 00pEMe KoHyca.
BuiBoauth GopMybl s
BBIYHCIICHHUA 00BEMA yCEUEHHOTO
KOHYcCa.

HccaenoBaTh OCTpOCHHBIE MOJIEINH,
B TOM YHCJIE H C HCTIOJIb30BAHHEM
arnmapara anreOphbl.

3HATh BO3MOXHOCTH peIICHHS 3a7a4
Ha MOCTPOCHHE UPKYJIEM
JIMHENKOM, 0 KJJaCCHUECKUX
HEepa3peLIMBbIX 3a/1a4ax.

Cpo0oaHo onepupoBaTh
NOHSATUSIMM: 1IAPOBOI CErMEHT,
IapOBOM CJIOH, IIAPOBOM CEKTOP,
OCHOBAHHUE M BBICOTA CETMEHTA,
OCHOBAHHUE M BBICOTA IIAPOBOTO CJIOSI.
BuiBoauth hopMyIbl s
HaXO0XAEeHUs 00BEMOB IIAPOBOTO
CErMeHTa, IapOBOTO CEKTOPA,
TUIOMIAIN CepHl.

Joka3piBaTh TeOpeMy 00 00bEME
nrapa.

Pemath crepeomeTpuieckue 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMOM I1apa,
[IapOBOTO CETMEHTA, IIAPOBOTO
CEKTOpa, IJIOIabi0 chephl.
CpaBHUBATh 1 aHAJIU3HPOBATH
YTBEP)KICHHUS C LIEJIBIO BBISBICHUS
JIOTHUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHH.
AHATU3MPOBATH U MO/AEJIMPOBATH HA
SI3bIKE TEOMETPUH peajbHbIC
CUTYyaIllH, CBSI3aHHEIE C 00BEMOM
nrapa, IapoBOro CErMEHTa, IapOBOr0
CerMeHTa, IJIoIabo Chephl.
CBo00aHO ONIEpUPOBATH MOHATHEM:
NoJ00HbIE TeJIa B IPOCTPAHCTBE.
Boruucasath 00bEMBI TEN € TOMOMIBIO
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onpeAcnEHHOro UHTerpaia.

Pemath crepeomeTpuieckue 3a/1a4H,
CBSI3aHHBIC C COOTHOIICHUSAMU MEXTY
TUIOMIAIIMU TIOBEPXHOCTEH U
00bEMaMu TOJOOHBIX TEI.
IpoBoaANTH NOTHUYECKH KOPPEKTHBIC
M0Ka3aTeJbHbIE PACCYAKIEHUS TIPU
PEIICHNY TEOMETPUISCKUX 3a/1a4,
CBSI3aHHBIX C BBIYUCICHHEM 00BEMOB
TEJ C TOMOIIBIO ONPEACIEHHOTO
WHTETpalla, HaXOXJICHUEM
COOTHOIIIECHUS MEXY TLIONIATMU
MTOBEPXHOCTEH M 00bEMaMH ITOJ00HBIX
TeJ.

AHATU3MPOBATH U MO/IEJIHPOBATH HA
SI3BIKE TEOMETPUH peabHbIC
CUTYaIluH, CBSI3aHHbIE ¢ 00BEMaMU U
MMOBEPXHOCTSIMU TEJ, HA
JIOKa3aTeNIbCTBO U HA HAXOXKICHHE
Tr€OMCTPUUCCKUX BCIIMYNH

IloBTOpEnue, 0600meHNE
U cHCTeMaTU3alusl
3HAHMH

(254)

O6o0maromiee NOBTOPEHNE TOHATHH 1
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIlisl 3HAHUM.
Hctopus pa3BUTHSI CTEPEOMETPHH KaK
HayKH{ U €€ poJib B pa3BUTUH
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTECPHBIX TEXHOJIOT UM

Pemateb crepeoMeTpruyeckue 3a1auu
Ha JI0Ka3aTelbCTBO MAaTEMaTHIECKUX
OTHOIIICHUM, HaX0XKICHHUC
TreOMETPUUYECKHUX BEJIMYHH (JJIHH,
YTIIOB, TUIOMIAIeH, 0OBEMOB).
Hcnoab3oBaTh NpH peLIeHUN
CTEpEOMETPHUUECKUX 3a/1a4
IUTAaHUMETPUIECKHUE (PaKThl U METOJIBL.
IIpoBoaANTb TOrHYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE pacCykKJIeHUs PU
PELIEHNHU CTEPEOMETPUIECKIX U
IUTAHUMETPUIECKUX 3a1ad.
CpaBHUBATh M aHAJU3HPOBATH
peaybHbIe CUTYaAIlUH U BBISBIIATH
BO3MOXXHOCTb €€ MOJICTUPOBAHUS Ha
S3BbIKE TEOMETPUH.

MopeanpoBaTh peagbHYI0 CUTYAIHIO
Ha SI3bIKE T€OMETPUH U HCC/IeJ0BATh
MOCTPOEHHBIE MOJAETH, B TOM YHCIIE U
C MCITONIb30BaHUEM alIapara anreophl.
Hcnoan3oBaTh KOMIBIOTEPHBIE
MPOrpaMMBbl IIPU PEILICHUH 3a/1a4.
IoaxyuaTh mpeacraBJjieHne o
TreOMEeTPUHU KaK O pa3BUBAIOIIEHCS
HayKe, UCCIEYIOUIEH OKpYKaroIIUii
MHUp, CBS3aHHOU C peaJbHbIMU
00BEKTaMu, MOMOTAIOIIEH PEIUTh
peasbHbIE KU3HEHHBIE CUTYaIUU O
pOJIM CTEPEOMETPUN B PA3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
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IIPUMEPHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTB U
CTATUCTHUKA»

HEJHU U3YUYEHUS YYEBHOI'O KYPCA

Y4eOHblil Kype «BeposTHOCTh U CTATUCTUKA» YTIAYOJIEHHOTO YPOBHS SIBISCTCS MPOJOKCHUEM U
pasBUTHEM OJHOUMEHHOTO YYeOHOro Kypca YIriayONEHHOTrOo YpOBHS OCHOBHOW mikonbl. Kypc
npenHa3sHa4YeH i (OPMHUPOBAHMS y OOYYAIONMIUXCS CTATUCTHYCCKON KYJIbTYPhl M TOHMMAaHUS POJU
TEOPHH BEPOSITHOCTEH KaK MATEMaTHUECKOTO HHCTPYMEHTA JUIsl M3YUYCHUS CITyYalHBIX COOBITHH, BETMINH
u nporeccoB. [Ipy u3ydeHun Kypca oOOTaIIAIOTCs MPEACTABICHUS YUaIUXCs O METOJIaX UCCICOBaHUS
W3MEHYHMBOI'O MHpa, Pa3BUBACTCSA MMOHUMAHHME 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX METO/OB
MO3HAHUS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOTO MUPOBO33PCHHSI.

CopepxkaHne Kypca HAIpaBICHO Ha 3aKpeIUICHHE 3HAHUH, MOJYYCHHBIX TPU H3YyYSHUHM Kypca
OCHOBHO1 IITKOJIBI ¥ HA Pa3BUTHE TPEJICTABICHUN O CTyYaHBIX BETMYMHAX M B3aUMOCBS3SIX MEXITy HUMH
Ha BaXKHBIX MPHMEPax, CHKETHl KOTOPHIX TOYEPIHYTHI W3 OKpYXKawlero mupa. B pesynbrarte y
oOyJaronmxcs J0DKHO C(OPMHUPOBATLCS TMPEACTABICHHE O HauWOOJee YIMOTPEOUTEIBHBIX M OOIIMX
MaTeMaTHYECKUX MOJCTSIX, MCIONB3yEeMBbIX JUUIsl OMHCAHHS aHTPOMOMETPHYECCKUX H JeMOTrpahuIecKux
BEJIMYWH, TMOTPEIIHOCTeH B pPAa3JIMYHBIE pPOJAa HW3MEPCHHSAX, JUIMTEIBHOCTH O€30TKa3HOW pabOThI
TEXHUYECKUX YCTPOUCTB, XapaKTCPUCTHK MACCOBBIX SBJICHHI W IPOIIECCOB B OOILIECTBE. YUEOHBIA KypC
sBIsieTCsl 0a30M JUIsi OCBOCHUSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOJAMMBIX CHEIAATACTAM
HE TOJIBKO HWHKXCHCPHBIX CHeHHaJ'ILHOCTCfI, HO TaKXXC COHNUAIBHBIX W ICHUXOJOTMYCCKHUX, ITOCKOJLKY
COBpPEMEHHBIC OOIICCTBCHHBIC HAYKH B 3HAYUTEIHHON Mepe HCIONB3YIOT ammapaT aHalu3a OOJBIINX
JaHHbIX. LleHTpanbHyl0 4YacTh Kypca 3aHMMaeT OOCYXKJCHHE 3aKOHa OOJBIIMX YHCel —
(hyHIAaMEHTAILHOT'O 3aKOHA MPUPOJIbI, UMEIOIIETO MAaTEMAaTHYSCKYIO (hopMau3aIuro.

B cooTBeTCTBMU C yKa3aHHBIMH IIEJSIMH B CTPYKType ydeOHOro Kypca «BeposTHOCTH
CTaTUCTHKa» CpeIlHeﬁ IIKOJIBI Ha yrHY6HéHHOM YPOBHE BBIACJICHBI OCHOBHBIC COJACPIKATCIIbHBIC JIMHUU:
«CnyyaifHbie COOBITHS U BEpOSATHOCTH» U «Cly4aliHble BETUUMHBI M 3aKOH OOJBIINX YUCET.

I[ToMUMO OCHOBHBIX JIMHHH B KYpPC BKIIIFOUYCHBI DJIEMEHTBI TEOPHH TpadOoB U TEOPUH MHOMKECTB,
HEOOXOJUMBIC JUIS TOJHOIICHHOIO OCBOCHHS Marepuaja JJaHHOTO Y4eOHOrO Kypca M CMEKHBIX
MaTeMaTHYECKUX YUCOHBIX KYPCOB.

Conepxanne nmuHuM «CiydaifHble COOBITHS U BEPOSITHOCTU» CIIY>)KUT OCHOBOH U1t popMupoBaHus
NPE/ICTABICHUI O pachpefeiCHUH BEPOSITHOCTEH MEXy 3HAUCHHSIMH CIIyYaiHbIX BEIHYHMH. BaxHYyIO
4acTh B JTOW COACPIKATENILHON JIMHUM 3aHUMAET HW3YyYCHHE TEOMETPHUECKOr0 M OWHOMHUAILHOTO
pacnpeﬂeneHI/Iﬁ U 3HAKOMCTBO C HMX HCIIPEPBLIBHBIMH aHaJIOTaMH — II0KAa3aTCJIbHBIM W HOpPMaJIbHbBIM
pacrpeaeeHUsIMU.

TeMBI, CBA3aHHBIE C HCHOPCPLIBHBIMU CHy‘iaﬁHBIMH BCJIMUMHAMU W PaCIpPCACICHUAMU,
AKICHTUPYIOT BHUMAHHE IIKOJLHHUKOB Ha OIMMCAHHMU U U3YYCHUH CJ'Iy‘-IafIHBIX SIBIICHUM C IIOMOIIIBIO
HenpepblBHBIX  (yHKIMA. OCHOBHOE BHHMAaHHE yHEISdeTcS IO0Ka3aTeIbHOMY ¥ HOPMalbHOMY
pacrpeeneHHsIM.

B kypce mnpeaycMmarpuBacTCs O3HAKOMHUTEIBHOE H3YUEHHE CBSA3M MEXKIY CIyYalHBIMU
BEJIMYMHAMH W OIHCAHUE 3TOHW CBS3M C IOMOIIBI0 KO3(PQHUIMEHTAa KOPPESIIMA M €ro BBHIOOPOYHOIO
aHajora. DTH 3JIEMEHTBI COJCpXKAHHMS Pa3BHBAIOT TeMy «J/luarpamMmbl paccenBaHUsA», U3YYCHHYIO B
OCHOBHOW IITKOJIE, © BO MHOTOM OITUPAIOTCS Ha CBEJIEHHS U3 KYPCOB areOphl U TEOMETPHH.

Emé omuH s/IeMEHT coaep)KaHHs, KOTOPBIM MpeajaraeTcsi Ha O3HAKOMHUTEIHLHOM YypOBHE —
MOCIIEIOBATEILHOCT  CITyYalHBIX HE3aBHCHUMBIX COOBITHIA, HACTYMAOIUX B EIUHUIY BpPEMEHHU.
O3HakOMJIGHHE C pacHpeielieHHeM BEpPOSATHOCTEH KOJIMYEeCTBA TaKUX COOBITUH HOCHUT Pa3BHBAIOIIUH
XapakTep W SBISETCS AaKTyalbHBIM Ui Oyaymux aOWTYpHEHTOB, IOCTYMAIONMX Ha Y4eOHBIE
CIEIMAILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HayKaMH, TICUXOJIOTHEH U YIIPABICHHEM.
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MECTO KYPCA B YYEBHOM IIJIAHE

B YuebHOM mutane Ha m3ydeHne y4eOHOTO Kypca «BepoSTHOCTh M CTaTHCTHKA» Ha YIIyOIEHHOM
ypoBHE OTBOAMTCS | y4eOHBIM Wac B HENEN0 B TEUCHHE KaXKIOro roga oOydeHws, Bcero 70 ydeOHBIX
4acoB.

IIJIAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM PABOYEW
ITPOI'PAMMBI (ITO TOAAM OBYYEHMA)

OcBoeHre ydeOHOro Kypca «BeposTHOCTH M CTAaTUCTHKA» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHHMS JOJDKHO OOECHedrnBaTh OCTIKEHHE CIEAYIONIMX NPEAMETHBIX 00pa3oBaTeNbHBIX
pe3yJIbTaTOB:

10 x1acc

e (CB00OOJHO OmepHPOBATh MOHATUAMH: Ipad), TIIOCKUH Tpad, CBA3HBIN rpad, myTh B rpade, Helb, MUK,
JIEpPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIyYailHOrO IKCIIEpUMEHTA.

e (CBOOODHO oOIEpPHPOBATH TOHATHUSAMH: CIYYalHBIH OKCIIEPUMEHT (OMBIT), CIydailHoe COOBITHE,
3JIEMEHTapHOE CIy4aiiHOe cOObITHE (3TIeMEHTAapHBII UCXOM) CIlyYallHOrO OIBITa; HAXOAUTHh BEPOSITHOCTH
COOBITHI B OIBITAaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSMH.

e Haxoaute u QopmynupoBaTh COOBITHS: TepecedeHne, OObeAMHEHHE JaHHBIX COOBITHI, COOBITHE,
MIPOTUBOIIOJIOKHOE JAHHOMY; UCIIOJIb30BaTh AUarpaMMbl Dijiepa, KOOPAWHATHYIO MPSAMYIO JJIS pelIeHus
3a/1a4; MOJB30BATHCH (HOPMYIION CIIOKEHUS BEPOSITHOCTEH /ISl BEPOSTHOCTEU NIBYX M TPEX CIyYalHBIX
COOBITHIA.

e OmnepupoBaThb HOHSATHAMH: YCJIOBHAasi BEPOSTHOCTh, YMHOXEHHE BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, AEPEBO CIYYaWHOTO HKCIEPUMEHTA; HAXOIUThb BEPOSITHOCTU COOBITHH C MOMOIIBIO MpaBHiIa
YMHOXXEHHS, JepeBa CIyY4ailHOTO ONbITa, HCIOJB30BaTh (OPMYNY IOTHOH BEPOATHOCTH, (HOPMYIY
baiieca mpu pemieHuM 3a1ad; ONpPEAEISATh HE3aBUCHMOCTh COOBITHMM MO (opMyse W MO OpraHu3aLun
CIIy4aifHOTO 3KCIIEPUMEHTA.

e [IpuMeHsATh H3y4YCHHbIE KOMOHMHATOpHbIE (OPMYIBI JUIsl TMEPEUYHUCICHUS 3JEMEHTOB MHOXECTB,
JJIEMEHTAPHBIX COOBITHH CIy4aliHOTO OMBITA, PEHICHUS 3324 110 TEOPUH BEPOSITHOCTEH.

e (CBOOOJHO OMEpPHPOBATH MOHATHSIMHU: OMHAPHBIN CIlyyaiHBIH ONBIT (MCIBITAaHHE), YCIEX M HEyJaua,
HE3aBUCHMBIE HCIBITAHNUS, CEPHUs UCTIBITAHUIM; HAXOAUTh BEPOSITHOCTU COOBITHI: B CEpUH UCTIBITAHUH 110
MIEpBOro yCIexa; B CEpPUU UCMBITaHUA BepHYITH; B OMBITE, CBA3aHHOM CO CIy4allHbIM BBIOOpOM W3
KOHEYHOH COBOKYITHOCTH.

e (CBOOOAHO oOmEpUPOBaTH TMOHATHAMH: ClydyaiiHass BeNWYHMHA, paclpe/elieHne BeposTHOCTEM,
quarpamMma  pacrupeserieHus, OwHapHas cly4aiHasi BeIMYMHA, T€OMETPHYECKOe, OWHOMHAIILHOE
pacripenesieHue.

11 kmace

L OHepI/IpOBaTB IIOHATUSIMU. COBMCCTHOC pacnpez[eneHHe ABYX cnyqaﬁme BCIIMYMH, HCIIOJIb30BaATh
Ta0JIMIy COBMECTHOTO pacHpe/elieHus] JBYX CIyYalHBIX BEIMYWH JIJIS BBIJICICHUS DPACIpeeIeHUs
K10 BEJIMUMHBI, OIIPEICICHUS HE3aBUCUMOCTH CIIyYalHbIX BEJIUYUH.

e (CpoOOmHO oOmEpPHPOBATH TMOHATHEM  MATEMaTHYECKOTO  OXHUAAHHUS  CIIYIalHOW  BEITHIMHBI
(pactpenenenusi); TPUMEHITh CBOHCTBA MAaTEeMATHUYECCKOTO OKUIAHUS MPU PEIICHUM 3a]1a4; BBIYUCISITH
MaTeMaTHYECKOe OKUIaHne OMHOMHAIILHOTO U TEOMETPHUYECKOTO pacpeIeIICHUM.

e (CB000OIHO OMEPHPOBATH MOHITHIMH: JUCIEPCUS, CTAaHAAPTHOE OTKIOHEHHE CIydalHON BEIMYMHEI;
MPUMEHATh CBOWCTBA MUCIEPCHH CIy4YalHON BEIWYMHBI (pacmhpeiefieHus) NpW pelIeHnd 3a/ad;
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BBIUMCIISTh JTUCHEPCHUI0 W CTAaHAAPTHOE OTKIOHEHHE TEeOMETPUYECKOr0 W OMHOMHAIBHOTO
pacrnpeeneHui.

e BpuucHiITh BBIOOPOYHBIC XAPAaKTEPUCTUKHU [0 JAHHOW BBIOOPKE M OICHUBATH XaPaKTEPUCTHKH
TeHEPAIBHON COBOKYITHOCTH JIaHHBIX II0 BBIOOPOYHBIM XapakTepucThkaMm. OIEHHBATh BEPOSTHOCTHU
COOBITMIA ¥  TPOBEPSATh MPOCTEHMIIME CTATHUCTUYECKHE THIOTE3Bl, TONB3YSACh HM3yYEeHHBIMHU
pacnpeneneHUsIMHU.

COJEP)KAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUAA)

10 xiace

I'pad, cBsa3HbI rpad, myTu B rpade: uukibl 1 nenu. CreneHs (BaJIeHTHOCTh) BEpIIUHEL. [ padb
Ha IJIOCKOCTH. JlepeBbsi.

CrydaiiHple SKCIEpUMEHTHl (OMBITBI) W CIIydailHble COOBITHA. DJEMEHTapHbIE COOBITHS
(ncxompr). BeposiTHOCTH citygaitHOTO cOOBITHS. biM30cTh 9acTOTHI U BepossTHOCTH coObITHiA. Ciy4aiiHbie
OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTaPHBIMU COOBITUSIMH.

Omnepaunu Hajg COOBITHAMH: IepecedeHue, OObEeJUHEHHE, MPOTHUBOIMOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHast BEPOATHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO Cly4allHOro 3KCIIEpUMEHTA.
®dopmyna nonHo# BepostHocTH. Dopmyina batieca. He3aBucuMbie cOOBITHSI.

bunapHsIii crmydaiiHBI ONBIT (WCIBITaHWE), yCIleX W Heyaada. HezaBHcHMbIE WCIBITAHUS.
Cepusi HE3aBUCUMBIX HCIBITAaHUH /0 mepBoro ycnexa. [lepectanoBku u dakropuan. Uucino coueTaHuid.
Tpeyronpauk [lackans. ®opmyna 6mHOMa HhloTOHA.

Cepus He3aBUCUMBIX UcTibITaHui beprymm. CiyuaiiHblii BEIOOp M3 KOHEYHOH COBOKYITHOCTH.

Crnyuaiinas BenuuuHa. Pacnpenenenue BepositHocTei. Juarpamma pacopenenenus. Onepanuu
HaJ| CIy4YailHbIMU BeMuuHaMu. buHapHas cinyvaiiHas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YUCE
reoMeTpuyeckoe 1 OMHOMHUAIBHOE.

11 knace

CoBMeCTHOE pacmpe/IeiCHIe IBYX CIydalHbIX BenudunH. He3aBucuMEbIe cirydaiiHbIe BETHYUHEIL.

Matematrudeckoe OXHIAHHE ClIy4dailHON BenwuuHBl (pacmpezeneHus). llpumepbl NpUMeHEHUs
MaTeMaTHYEeCKOro OXHAaHus (CTpaxoBaHHE, JOoTepes). MaTeMaTHuecKoe OXHIaHWe OWHApPHOM
CIy4yallHOM BenU4MHBI. MaTeMaTH4YeCKOE OKMJAHUE CYMMBbI CIy4YalHBIX BeJIMYUMH. MaTemaTudeckoe
O’KH/IaHUE T€OMETPUUYECKOTO ¥ OMHOMHUAIIBHOTO paclpeleIeHHUH.

Hucnepcusi M cTaHAapTHOE OTKJIOHEHHE CIIyd4alHOM BennuuHbl (pacnpeneneHus). Jucnepcus
OuHapHOW ciy4yailHOM BenMUYMHBL. MaTeMmMaThdeckoe OXKMJaHHE MPOHU3BEACHHS WU JIUCIEPCUS CYyMMBI
HE3aBUCHUMBIX CIIlydyalHbIX BeduuuH. Jlucmepcuss W CTaHAApTHOE OTKJIOHEHHE OWHOMHAIBLHOIO
pactpenenenus. Jlucrepcus ¥ CTaHIapTHOE OTKIOHEHUE FEOMETPUYECKOTO PaCIIPEACIICHUS.

HepaBenctBo YeOwiméBa. Teopema YebObmuéBa. Teopema bepHymnu. 3akoH OONBIIMX YHCEN.
Bri6opounslit MeTon nccienoBanuid. Beibopounsle xapakTepucTuku. OLeHUBaHNE BEPOSTHOCTH COOBITHS
M0 BEIOOPOYHBIM JaHHBIM. [IpoBepka MpoCTEHIMX THITOTE3 C TIOMOIIBIO W3YYEHHBIX paclpe/leIICHHH.

HemnpepeiBable  citydaiinple  BenmuuuHBL.  [Ipumeppl.  @yHKIMA  IUIOTHOCTH  BEPOATHOCTH
pacnpeneneHus. PaBHOMeEpHOE pacmpeesieHue U ero CBOWCTBA. 3a7auu, IPUBOASIINE K TOKA3aTENbHOMY
pacnpeneneHuio. 3aqadd, MPHUBOIAIINE K HOPMAIBHOMY pacrnpeaeneHnio. @OyHKIUS TIOTHOCTH
BEPOSITHOCTU IIOKA3aTEIbHOTO pacrpenesieHus, (QYHKOUS IUIOTHOCTH BEPOSITHOCTH HOPMAaJIbLHOTO
pacupenenenus. OyHKIMS IUIOTHOCTH U CBOMCTBAa HOPMAJIBHOT'O PaCIIpeieIeHUs.

[locnenoBarelbHOCTH OAMHOYHBIX HE3AaBHCUMBIX COOBITHH. 3aaa4yu, IPUBOSIINE K paclpeaesIeHHIO
Ilyaccona.

KoBapuanms aByx ciydaiiHeix BenuuuH. Koadduiment nunelHON koppensiun. COBMECTHBIC
HaOroneHuss AByX BenudrH. BpiOopounsiii koadduuuent xoppensuuu. Pasnnune Mexny nuHEHHON
CBSI3bI0 U IPUYMHHO-CIICICTBEHHOH CBs3b10. JINHEWHAs perpeccus, METOJl HAMMEHbIIUX KBAJPaTOB.
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TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHMUS)

10 kaacc (He meHee 35 1)

Ha3Banue pa3zjesa
(Tembl)
(KOJIMY€eCTBO YaCOB)

OcHoBHOe coepkaHue

OcCHOBHBIE BHIBI
AeiITeILHOCTH 00yYaI0LIUXCSI

JJIeMeHTBI TEOPUH

rpagos
(KR )]

I'pad, cBsazubIi rpad, npencraBneHue
331349y ¢ moMotipio rpada. CTerneHb
(BanenTHOCTH) BepmHEL I1yTh B Tpade.
Henu u uukisl. ['padsl Ha IUIOCKOCTH.
[epeBo cinydallHOTO SKCIIEpUMEHTA

IpencTraBiasiTh 0OBEKTHI U CBA3U
MEXIy HUMH C TIOMOIIBI0 Tpada,
HaXOJUTh ITyTH MKy BepIIMHAMHU
rpada.

Boineasite B rpade 1eru | IUKIIbL.

CTpouTh IepeBO 10 OMMUCAHUIO
CJIy4aifHOTO OIIbITa, OMTUCHIBATH
ClTydaifHbIe COOBITHS B TEPMHUHAX
JiepeBa.

PemaThb 321241 C MOMOIIBIO

rpagoB

CayuaiiHble ONBITHI,
cIyyaiiHble COOBITUS U
BEPOSITHOCTH COOBITHIH
@)

CrnyyaifHple 9KCTIEpUMEHTHI (OTIBITHI) H
CITyqaiiHbIe COOBITHA. DIeMEHTapHBIE
coObITHs (MCcX0abl). BeposaTHOCTD
ciryyaifHoro coObITHs. BepostHocTn
COOBITHII B OIIBITAX C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITHUSMH

BeigensiTe 1 ONMCHIBATH
CITy4aiiHbIe COOBITHS B CIIy9aifHOM
OTIBITE.

®opMyJIMPOBATH YCIOBUS
MIPOBEJEHMS CITy4ailHOTO OIBITA.
HaxoguTh BEpOSITHOCTH COOBITUH B
OTIBITaX C paBHOBO3MOYKHBIMHU
3JIEMEHTapHBIMU HCXOAAMHU

Onepaunu Hajg
MHOKeCTBAMH H
coobITuIMHU. Cl10:KeHne
U YMHOKeHHE
BEPOSITHOCTEH.
Yciao0BHAs BEPOSATHOCTD.
He3aBucumeie coOLITHS
5w

[lepeceuenue, 0ObeAHEHNE MHOXKECTB U
COOBITUM, MPOTUBOIOIOMKHBIE COOBITHSI.
DopMy1a CII0KEHUS BEPOSITHOCTEN
VYcnoBHasA BEPOSTHOCTb. Y MHOXKEHHE
BeposITHOCTENH. POpMyJIa yCIIOBHOMN
BEpOSITHOCTH. POpMyJIa MOIHON
BepositHocTH. Popmyna baiteca.
He3zaBucumeie coObITHs

Hcnonb3oBaTh AuarpaMMel
Oiinepa ¥ BepOaIbHOE OMHUCAaHUE
COOBITHI TIPU BBIMOJTHEHUU
oreparyii Haj, COOBITHSIMHU.
OuneHuBaTh U3MEHEHNE
BEPOSTHOCTEH COOBITHII 11O Mepe
HACTYIUICHHS APYTUX COOBITHIA B
CITy4aifHOM OTIBITE.

Pemarts 3a1aum, B TOM 4uCIIE C
WCIIONTE30BAaHUEM JIEPEBA
CIIy4aifHOTO OTIBbITa, (POpMyII
CJIOKCHUS U YMHOKEHUS
BEPOSATHOCTEN

JJ1eMeHThI
KOMOMHATOPHUKH
34

KomOuHnaropHOe npaBuiio yMHOXKEHHSI.
[lepecranoBku u pakropuan. Yucno
coueranuid. TpeyronbHuk Ilackais.
®opmyrna 6uHOMa HhroTOHA

®opMyJIMPOBATH U JIOKA3bIBAThH
KOMOHWHATOpPHBIE (DaKTHI.
Hcnonan3oBarh MpaBuiio
YMHOKEHHS, U3yIECHHBIE
KOMOHWHATOpPHBIE (DOPMYIIBI JIS
MIEPEYHCIICHUS TIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHCJIIC
3JIEMEHTAPHBIX COOBITHI B
CIIy4ailHOM OIIbITE.
Moab3oBaThest hopmynoi n
TpeyroiabHukoM [lackans s
OTIpeIeJICHHS YHCIIa COYETAaHHH.
[pumensTs Gopmyiry OHHOMA
HproToHa 11t mpeoOpazoBaHust
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BBIPAXKEHUH

Cepun
N0CJIeA0BATEIbHbBIX
HCHBITAHU.
HcnbiTanus bepuy/uin.
Cayuaiinblii Bb10Op U3
KOHEYHOW
COBOKYITHOCTH

(S4)

bunapHbIii ciiydyaliHbINA OTBIT
(ucmpiTaHme), yCIIeX W HEyAaJa.
HezaBucumeie ucneitanus. Cepust
HE3aBHCHUMBIX UCTIBITAHUNA 0 TIEPBOTO
ycnexa. Ceprst HE3aBUCUMBIX
vcnelTanuil beprynmu. CrnyyaiiHsii
BBIOOp M3 KOHEYHOH COBOKYITHOCTH.
IIpaktraeckas padora ¢
WCTIONTE30BAaHUEM JJIEKTPOHHBIX TaOIHUI]

Pa3ouBath cioxHbIe
9KCIIEPUMEHTHI Ha OTAETHHBIE
WCIIBITAHUSL.

Pematp 337241 Ha TOUCK
BEPOSITHOCTEH COOBITHH B CEpHUH
WCIIBITAaHUH JI0 IEPBOTO yCIieXa U B
cepusix UcnbITaHuil bepuymn, a
TaK)Ke B OMBITAX CO CIyYaiHBIM
BBIOOPOM M3 KOHESTHOU
COBOKYITHOCTH C UCIIOJIb30BaHHEM
KOMOMHATOPHBIX (akToB U (HOpMYI,
B TOM YHCIIE B XO/I€ TPAKTHIECKON
PpaboThI C MPUMEHEHUEM
CTaHJIAPTHBIX (DYHKITHH

Cayuaiinble BeJIHYUHBI
U pacnpeejeHust
(16 v)

Crnyuaitnas BenmanHa. Pacripenenenne
BeposTHocTel. Jluarpamma
pactpenenenus. Oneparuu Ha
ciliy4yailHeIMH BennuuHaMmu. [Ipumepst
pacnpenencHuid. bunapHas cinydaiiHas
BeJIMYMHA. [ 'eoMeTpuyeckoe
pacnpenenenue. bunoMmuansHoe
pacnpenenenue. MaTeMaTnieckoe
0XKUJAHUE CIy4YaillHOU BEJITMYMHBI.
CoBMecTHOE pacnpeesieHue IByX
ciny4yailHeIX BenuuuH. He3aBucumeie
ciyyaiiHble BenTuuuHbl. CBOKCTBA
MaATEMATHYCCKOI'O OKHAaHUA.
Maremarnyeckoe oKuganie OMHAPHON

ClIy4yailHOM Benn4YuHBbL. MaTeMaTuyeckoe

OKUJIaHHE TeOMETPUIECKOTO U
OMHOMHUANBHOTO pacTpeieeHu.

I[chepcm{ " CTAaHAAPTHOC OTKJIIOHCHHUC.

Hucniepcust OMHApHO# cirydaitHON
BeIMYUHBL. CBOWCTBA JIUCTIEPCUH.
MaremaTtnyeckoe OXKHUIaHue
MPOM3BEICHHS U JJUCIIEPCUS CyMMBI
HE3aBUCHMBIX CITyYallHBIX BEJIMYHH.
Jncnepcusi OMHOMHUAIBHOTO
pacrpeneseHusl.

[IpakTnueckas padora c
HCTIOJIb30BaHUEM 3JICKTPOHHBIX TaOJIHIL

OcBauBaTh NOHITUS: CIly4aiiHas
BEJIMYMHA, paclpeeseHue, Tabaumna
pacnpezeneHus, JuarpaMma
pacnpeneneHusl.

HaxopuTtp 3Ha4CHUS CyMMBI U
MPOU3BEAEHUSA CIyYaHBIX
BEJIMYUH.

Ctpouts OuHapHBIE
pacmpezienieHus 0 ONMCaHUI0
COOBITHIA B CITyYalHBIX OTIBITAX.
CTpouTsp 1 pacro3HaBaTh
reoMeTpryYecKoe 1 OMHOMUAIBHOE
pacrnpeeneHus.

Pemare 3a1auu Ha BBEIYUCIICHUE
MaTeMaTHYECKOT0 OKHIaHMSL.
CTpouTh COBMECTHEIC
pacrnpeeneHus.

H3yuars cBoiicTBa
MaTeMaTUYECKOT0 OKUAAHNS.
Pemartp 33124y ¢ MOMOIIIBIO
H3Y4YE€HHBIX CBOWCTB.

[o nzyuennsiM popmynam
HAXOIUTh MaTeMaTHYECKHe
OKHJaHMsI CITyYalHBIX BEITHYHH,
HMMEIOIINX T€OMETPUIECKOE H
OMHOMHUABHOE pacpeieieHus
OcBauBaTh NOHATHUS: TUCTIEPCHUS,
CTaHapTHOE OTKIOHEHHE
CIIy4ailHOU BEJIMYUHBI.
HaxoauTh 1ucnepcuto mno
pacnpeneneHuro.

H3yuath cBoOCTBa JUCTIEPCHH.
[To m3y4yennsM popmynam
HAXOIMTh JAVCIIEPCHIO
OMHOMHUABHOTO PacHpeaesIeHus, B
TOM YHCIIE B X0O/I€ TPAKTHYECKOM
paboThI
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11 kaacc (He meHee 35 )

Ha3zBanue pa3zgesa
(TemMbl)
(K0JIM4€eCTBO YaCOB)

OcHoBHOe coep:kaHne

OcHOBHBIE BHJIBI
NeATeTLHOCTH 00y4aI0IIUXCS

3aK0H 00JLIINX YHCEJT
59

HepagenctBo YebOrimena. Teopema
YeoOnimena. Teopema bepryim. 3akoH
OompmuX gncen. BeIOOpodHEI MeTO
HCCIIEIOBAHUM.

[IpakTrueckas paboTa C HCIONb30BaHUEM
AIEKTPOHHBIX TAOJIHIT

Pa30upartp nokazarenscTBa
TEopeM.

OcBanBaTh BEIOOPOYHBIN METO
HCCTIEOBAHMM, B TOM YHCTIE B
XO0JI€ MPAKTUIECKON paObOThI

DJIeMeHThI I'enepanbHas COBOKYIHOCTB U CilydaiiHas | OcBaMBaTh ITOHITHSA:
MaTeMaTH4ecKou BBIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMHU reHepaJibHas COBOKYITHOCTb,
CTATHCTHKH xapakTepuctukamu. OleHKa cpeTHero U | BBIOOPKa, BBIOOPOYHOE CpeiHee U
(64) JIUCTIEPCUU TeHEPATIbHOIM COBOKYITHOCTH C | BBIOOPOYHAS IUCTIEPCHSI.
MOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK. | BbIMMCANATH BEIOOPOYHEIE
OrneHnBaHKE BEPOSITHOCTEH COOBITHI 1O | XapaKTEPUCTHKH U HA MX OCHOBE
BBIOOpKE. OILICHUBATh XapaKTEPHUCTHKU
Craructuueckas rumnotesa. [IpoBepka TEHEPATIbHOM COBOKYITHOCTH.
MPOCTEHIINX THIIOTE3 C TOMOIIBIO OcBauBaTh NOHATHS:
CBOMCTB N3Y4EHHBIX PacIpeIeIeHUN. CTaTHCTUYECKas TUIIOTE3A.
IIpakTuueckas pabota ¢ ucnonb3oBaHueM | OneHMBaTh BEPOSAITHOCTH
AIIEKTPOHHBIX TAOJHIL COOBITHI U IPOBEPATH
[IPOCTEUIINE THIIOTE3B] HA OCHOBE
BBIOOPOYHBIX JAHHBIX, B TOM
YHUCJIE B XOJI€ ITPAKTUYECKOU
paboThI
HenpepbiBHbIE IIpuMepsl HENPEpBIBHBIX CITy4alHbIX 3HAKOMUTBHCS NOHSITUSIMU
ciayvaiiHble BeJTHYUHBI Benn4nH. OyHKIMS IIIOTHOCTH HENpepbIBHAA CllydaliHas
(pacmpenesieHus), BepoATHOCTU. PaBHOMepHOE BEJIMYMHA, HETIPEPHIBHOE
NoKa3aTeJbHOE U pacnpenenenue. [Ipumepsl 3aiay, pacrpeneneHue, QyHKIHs
HOpMaJIbHOE MPHUBOAIINX K IOKA3aTENBHOMY U K IJIOTHOCTH BEPOSITHOCTH.
pacnpeneneHus HOPMaJIbHOMY PacIpeieIeHUSIM. Haxoauts BeposTHOCTH
4 v) DyHKIUSA ITIOTHOCTH BEPOSATHOCTH COOBITHIA 110 TaHHOW QYHKIMH
MOKAa3aTEIBHOTO paclpeeICHHsL. IUIOTHOCTH.
@YHKIHA IUIOTHOCTH BEPOSITHOCTH 3HAKOMHTBHCS ¢ IOHATHAMH
HOPMAaJILHOTO pacIpee/eHUs II0Ka3aTeIbHOE PacIpesieIeHueE,
HOPMaJIbHOE paclipeJelICHUE.
BeipenssTe 10 onucaHuio
CITy4ailHble BEJIUYUHBI,
pacripeesIeHHbIE 110
MOKa3aTeIbHOMY 3aKOHY, TI0
HOPMaJIbHOMY 3aKOHY.
Pa3oupartp npumeps! 3a1ad,
MPUBOAIINX K MIOKAa3aTEIbHOMY
pacnpeneneHuo U K
HOPMaJIbHOMY paclpeleIeHHIO
Pacnpenesenne IlocnemoBaTenbHOCTD OTMHOYHBIX BeiaensaTh 10 onrcaHUIo
IIyaccona He3aBUCHUMBIX coObITHil. [Ipumep 3amaun, | cay4aiiHOrO OINBITA BETMYUHEI,
24 MPUBOJSAIIEH K pacIpeIeIEHUI0 pacipeneneHHsbIe 110 3aKOHY

Ilyaccona.
ITpakTuueckas paboTa C HCIOIb30BaHUEM

ITyaccona.
Pematsp 3a1a4uu, B TOM yucie B
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SJICKTPOHHBIX Ta6J'II/I]_[

XO/I€ IPaKTHYECKON paboThI ¢
NPUMEHEHUEM CTaHJapTHBIX
(YHKLHH AIEKTPOHHBIX TaOJIHUIL

CBsi3b MeKIy
CJIYYaAHHbIMH
BeJIMYUHAMHU
(6 1)

KoBapuanus 1Byx ciayyaltHbIX BETUUHH.
Koaddummment xoppensmun. CoOBMECTHBIE
HaOIIOICHNS IBYX BETHMYNH.
Bri0opounslit koadduiuent
Koppensauuu. Paznuune Mexay JTMHEMHON
CBS3BIO M IPHUYNHHO-CIIEJICTBEHHOMN
cBs3b10. JInHEeHHas perpeccus.
[IpakTudeckas paboTa ¢ UCHONb30BaHHEM
AIIEKTPOHHBIX TAOJIHIT

OcBauBaThb NOHSTHS:
KoBapuanus, KodhGumuenT
KOppeJsluu, TMHeHHas
3aBHCHMOCTb.

OueHnBaThb XapakTep CBSI3U
MEXIY CIy4alHbIMU
BEIMYMHAMH, UCXOJS U3
NPUPOABI JAaHHBIX U
BBIYUCIICHHBIX XapaKTEPUCTUK.
Hcnoab3oBaTh 1uarpaMmsl
pacceuBaHus AT U300pasKeHUs
COBMECTHOT'O pacCEeUBaHUs
JaHHBIX.

Haxoaute ko3 duumentsr ocu
JUarpaMMbl, B TOM YUCIIE B XOJE
MPaKTHIECKOH paboTHI C
PUMEHEHUEM CTaHIAPTHBIX
GyHKIMIA

O0001mIeHne "
CHCTEeMATH3al s 3HAHUH
(11 v)

[IpencraBieHre JaHHBIX C TOMOUIBIO
TaOJIHI U TUarpaMm, onucaTeabHas
CTaTHCTHUKA, OIBITHI C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMH,
BBIYMCIICHHE BEPOSATHOCTEHN COOBITHIA C
MpUMEHEeHHuEM OPMYIT U TpadhUIeCKIX
METOJI0B (KOOpAMHATHAS MpsMasi, 1EPEBO,
nuarpamma Ditnepa), ciyJaifHpie
BEJIMYMHBI U paclpelesIeHus,
MAaTEeMaTUYECKOE OKUJAHUE CIlydalHON
BEJIMYMHBI

IloBTOPATH U3yYEHHOE U
BBICTPanuBaTh CHCTEMY 3HaHUI

IIOYPOUYHOE IINTAHUPOBAHME AJITEBPA

10 KJIACC
Ne Tema ypoka
n/m Bceero KouTponbHble
paboThI
1  MHoxecTBo, onepaiuy HaJy MHOXKECTBAaMH U UX CBOWCTBa 1
2  Jlmarpammel Diiepa-Benna
[TprMeHeHnEe TEOPETHKO-MHOKECTBEHHOTO armapaTa Jijisl perIeHUs 1
3a71a4
4 Pannonaneueie yncna. OOBIKHOBEHHBIE U AECATUYHBIC APOOH, 1
MPOIIEHTHI, OECKOHEYHBIC TICPUOIHYECKUE APOOH
5 Panmonansubie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE TPOOH, 1
MPOIIEHTHI, OECKOHEYHBIE TIEPUOUYECKUE APOOH
6 [Tpumenenue apobeli U MPOIICHTOB I PeIICHUS MPUKIIATHBIX 3a/1a4 1
7 [Tpumenenue apobeli U MPOIICHTOB I PeIICHUS MPUKIIATHBIX 3a/1a4 1

44

Komnuectso u




10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26
27

28

29

30
31
32
33
34

Tema ypoka

JelictBuTenpHbIC yncia. PalimoHanbHbIe U MppalMOHAIbHbIC YUCa
ApudmeTndeckne oneparuu ¢ 1eHCTBUTEIILHBIMI YUCIIAMU
Moaynb AEHCTBUTENBHOIO YMCIIA U €r0 CBOMCTBA

[TpuOnm>xEHHBIE BHIYMCIIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U
OLICHKA pe3yJIbTaTa BbIYNCICHUN

OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIE METOJIBI PEIICHUS IENBIX U APOOHO-PAITMOHATILHBIX
yYpaBHEHUN U HEPABEHCTB

OcHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-PAIIMOHATILHBIX
YpaBHEHUM U HEPABEHCTB

MHoOrouseHsl OT OJJHOM EPEMEHHOM. JleIeHre MHOro4IeHa Ha
MHoOrowieH ¢ ocratkoM. Teopema besy

MHorousensl ¢ nensiMu kKodddunuentamu. Teopema Bueta
Pemenue cuctem MUHEHHBIX YpaBHEHHIA
Pemenue cuctem MUHEHHBIX YpaBHEHHIA

Matpuna cucTeMbl JINHENHBIX ypaBHEHUH. ONpenenuTens MaTpULbI
2X2, ero reoMeTpU4YECKUIl CMBICII U CBOMCTBA; BHIYMCIECHUE E€TO
3HA4YeHUs

Onpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOICTBA,
BBIYHCIICHUE €T0 3HAYCHUS

IIpuMeHeHne onpenenuTens s PELICHUs] CUCTEMBI JIMHEHHBIX
yYpaBHEHUU

Pemenne npukiIaiHbIx 3a1a4 ¢ MOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHU I

Pemrenne npukitagHpIxX 3a/1a4 C MOMOLIBIO CHCTEMBI JTMHEHHBIX
yYpaBHEHUU

KonrtponbHas pabora: "PanuonanbHble ypaBHEHUsI 1 HEPaBEHCTBA.
CucreMbl TUHEHHBIX ypaBHEHUN"

@yHKIMS, c1IOcO0b! 3aaHus GyHKIMHU. B3aumMHo oOpaTHbIE PYHKIIMH.
Komnozumus GyHkimii

I'padux GyHKIMU. DIeMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKIHUN

OO6nacTh onpeneneHuss 1 MHOKECTBO 3HaueHUi QpyHkuuu. Hymu
¢yskun. [IpoMexyTku 3HaK OCTOSTHCTBA

Uérnble u Heu€THbIE pyHKIMU. [leproanueckue GyHKINN.
[TpomeKyTKM MOHOTOHHOCTH (DYHKITHH

Maxkcumymbl 1 MUHUMYMBI QyHKIMH. HanOomnbiee 1 HauMeHblee
3HaYeHHe (PYHKIUU HA IPOMEKYTKE

Jluneitnasi, kBagpaTH4Has U ApoOHO-TMHENHAS PYHKIIMH
DeMEeHTapHOEe HCCIIEI0OBAaHUE U ITOCTPOEHHE I'padUKOB ATUX (PYHKIUN
DeMEeHTapHOEe HCCIIEI0OBAaHUE U ITOCTPOEHHE IpaUKOB ATUX (DYHKIUN
Crenenb ¢ nensiM nokasarenem. bunom Heiorona

CrerreHs ¢ 1EIBIM TTOKa3areiaeM. buaoMm HeroTona
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KonnuecTBo u:

Bcero KonTposbHbIE
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n/n

35

36
37
38
39

40

41

42

43

44

45
46
47
48
49

50

51

52
53
54
55
56
57
58

59

60

61

62

Tema ypoka

CrenenHast QyHKIUS C HATYpAIbHBIM U IEJBIM MTOKa3zarenem. E¢
CBOIicTBa U rpaduk

Kontposbhas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk"
Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA
Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH M €T0 CBOMCTBA

[TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEICHH U
KOpHH

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIIMX CTENEHU U
KOpHU

[TpeoOpa3oBaHs YHCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTEIEHH U
KOpHH

UppanmonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS
UPPaLMOHATIBHBIX YPABHEHUN

HppauuonansHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHUS
VUPPALMOHAJIBHBIX YPABHEHUN

UppanumonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS
UPPaLMOHATIbHBIX YPABHEHUN

PaBHOCHIBHBIE nepexoabl B pCIICHUH UPPpALlMOHAJIBbHBIX ypaBHeHI/Iﬁ
PaBHOCHIBHBIE nepexoabl B pCIICHUH UPPpALlMOHAJIBbHBIX ypaBHeHI/Iﬁ
PaBHOCHIBHBIE nepexoabl B pCIICHUH UPPpALIMOHAJIBbHBIX ypaBHeHI/Iﬁ
PaBHOCHIBHBIE nepexoabl B pCIICHUU HPpAllMOHAJIbHBIX ypaBHeHI/Iﬁ

CaotiicTBa U rpaduK KOpHS N-Oi CTENeHH KaK (GyHKIIMH 0OpaTHOM
CTEINEHU C HATypaJbHBIM MOKa3aTeIeM

CaolicTBa U rpauK KOpHSI nN-Oi CTENEeHH Kak (QyHKIMH 00paTHOM
CTETEHM C HATYPAJIbHBIM I1I0Ka3aTeIeM

KonrtponbHas pabora: "CBoiicTBa 1 rpaduk KOpHs n-0il CTENEHN.
WppanuonansHble ypaBHEeHUs"

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeleM U €€ CBOWCTBa
CreneHsb ¢ pallmoOHAIBLHBIM [TOKA3aTeNeM U €€ CBONWCTBa
CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeleM U €€ CBOWCTBa
[ToxazarenbHast pyHKLIMS, €€ CBOWCTBA U rpapuK
Hcnonp3oBanue rpaduka GyHKIUYU AJIS peLICHUS] YpaBHEHUM
Hcnonp3oBanue rpaduka GyHKIUU AJIS pELICHUS] YpaBHEHUM

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeNIbHBIX YPaBHEHUM

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS
M0Ka3aTeJIbHbIX YPaBHEHUH

Konrponsnas padora: "IlokazarensHas ¢pynkuus. [lokasarenbHble
ypaBHeHUA"

Jlorapudm yucna. CoiicTBa orapugpma
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KonnuecTBo u:

Bcero KonTposbHbIE
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n/n

63
64
65
66
67
68
69
70
71
72
73
74

75

76

77
78
79

80
81
82
83
84

85

86
87
88
89
90
91
92
93
94
95
96
97

Tema ypoka

Jlorapudm umncna. CoiicTBa jJorapudpma

Jlorapudm umncna. CoiicTBa jJorapudpma

JlecaTuuHbIe U HATypaJIbHBIE JTOTapH(PMbI

JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(DMBI
[TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI
[TpeoOpa3oBanue BEIPAKEHUN, COACPIKAIIMX JIOTAPU(MBI
Jlorapudmuueckas GyHKIus, €€ CBOHCTBA U Tpaduk
Jlorapugmmueckas QyHKIus, €€ CBOHCTBA U Tpaduk
Hcnonb3oBanue rpaduka GyHKIMK IS pELICHUs] ypaBHEHUI
Hcnonp3oBanue rpaduka GyHKINN 7S pEIICHUS] YpaBHEHHIH

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEIICHUS
jorapu(pMHUUECKUX ypaBHEHHMA

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METObI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METOBI PEIICHUS
jorapu(pMUUECKUX ypaBHEHHMA

PaBHOCHIBHBIE nepexoabl B pCHICHUHA J'IOFapI/I(bMI/ILICCKI/IX ypaBHCHI/Iﬁ
PaBHOCHIBHBIE nepexoabl B pCICHUHA J'IOFapI/I(bMI/ILICCKI/IX ypaBHCHI/Iﬁ

KonTponbnas pabota: "Jlorapudmuyeckas GyHKIuS.
Jlorapudmuueckue ypaBHeHUS"

CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YMCIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCJIOBOTO apryMeHTa
ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa

Tpuronomerpuueckast OKpyK HOCTb, OIPEACIICHHE TPUTOHOMETPUIECKUX

(GYHKLUI YUCIOBOTO apryMeHTa

TpI/IFOHOMeTpI/I‘-IeCKaH OKPY?KHOCTB, OIIPCACIICHNEC TPUTOHOMETPUUCCKUX

(GyHKIMI 4MCIOBOTO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI
OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI
[Tpeobpa3zoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN
[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUMN
[IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUIN
[IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUMN
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN

Pemenne TpUroHOMETpUYECKUX YpaBHEHNUN
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KonnuecTBo u:

Bcero KonTposbHbIE
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No Tema ypoka KonnuectBo u:

n/m Bcero KonTponbHbie
paboThI

98 Pemenne TPUTOHOMETPUYECKUX YPaBHEHHI
99 Pemenue TPUTOHOMETPUIECKUX YPAaBHEHHI
100 PemieHue TPUTOHOMETPUYECKUX YPABHEHHN

N

101 KonTtponsHas pabota: "Tpuronomerpruueckue BoIpaXeHUs U
TPUTOHOMETPUYECKUE YpaBHEHUS"

[EEN

102 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MTOCIENOBATENILHOCTEN. MeTon
MaTeMaTUYECKON MHIYKLIINU

[EEN

103 MoHOTOHHBIE M OTPaHUYECHHBIE TIOCIIEOBATEILHOCTHU. McTopus ananusa
0ECKOHEUHO MaJlbIX

104 Apudmerndeckas mporpeccus

105 T'eomerpuueckas mporpeccus

106 beckonedHo yObIBarOIIas reOMETpUUECKasl MPOrpeccust

107 Cymma GeckoHEUHO YOBIBaIOIIEH T€OMETPUUYECKOM Mporpeccuu

[ T = S S

108 Jlunelinsblif ¥ SKCIIOHEHIIMATBHBINA pOCcT. Yncmno e. opmyrna CI0KHBIX
MPOLEHTOB

109 JluneWHbIH ¥ SKCIIOHEHIMATBHBIN pocT. Yucno e. @opmyrna CII0KHBIX 1
IIPOLIEHTOB

110 Hcmonp3oBaHME MPOTPECCUHU IS PEIICHUS PEaTbHBIX 3a/1a4 1
MIPHUKIIATHOTO XapaKTepa

111 KonrtponbHas padota: "[lociaenoBarensHOCTH U Iporpeccun’”

112 HenpepsiBHbIE GYHKINU U UX CBOHCTBA

113 Touka pa3psiBa. ACUMITOTHI TPAPUKOB (PYHKITHIA

114 CsoticTBa QyHKIMI HENPEPHIBHBIX HA OTPE3KE

115 CaoiicTBa pyHKIMI HEMIPEPHIBHBIX HA OTPE3KE

116 MeToa MHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB

117 Mertoa uHTEPBAJIOB ISl pEUIEHUST HEPABEHCTB

118 MeTtoa UHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB

119 IIpumeHeHHE CBOWCTB HEMPEPHIBHBIX (DYHKIMI /ISl pEIICHUS 3a/1a4
120 TIpumMeHeHHE CBOWCTB HEMPEPHIBHBIX ()YHKIIMU /ISl pEIICHUS 3a/1a4
121 TlepBas u BTOpast poOM3BOAHBIC QYHKIINN

122 Ompenenenue, TeOMETPHUECKUI CMBICI TPOU3BOIHOM

123 Omnpenenenue, GU3NIECKUAN CMBICT TIPOU3BOIHOM

124 YpaBHeHue KacaTeNbHOU K rpaduKy QyHKIHH

125 VYpaBHeHue KacaTeNbHOU K rpaduKy QyHKIHH

126 TIpom3BOAHBIE AIEMEHTAPHBIX (PYHKITHIA

127 TIpow3BoAHBIE AIIEMEHTAPHBIX (DYHKITHIA

P P PR R RPRRPRRRPRRRRRERERLEREPR

128 TIpowsBoaHas CyMMBI, IIPOU3BEICHUS, YACTHOTO U KOMIIO3HUIIHH
byHKIII

129 TlpousBoaHasi CyMMBbI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3HUIIHH 1
byHKIHMA

130 TIpowsBomHasi CyMMBI, IIPOU3BEICHUS, YACTHOTO U KOMIIO3HUIIHH 1
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n/n

131
132
133
134
135
136

Tema ypoka

byHKIII
KonTponbnas padora: "IIpousBognas"

[ToBTOpeHme, 006001IeHUE, CUCTEMATH3AIUs 3HaHUH: "Y paBHEHUS'
[ToBTOpenwue, 0600meHue, cucTemMaTi3amnus 3Hanui: "OyHkmn"

HToroBast KOHTpOJIbHAS paboTa
HToroBast KOHTpOJIbHAS paboTa
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne
n/n

10

11

12

13

14

15

16

Tema ypoka

[TpumeHeHne MPOU3BOTHON K MCCIeIOBaHNIO0 (DYHKIIMNA Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHre TPOU3BOJHON K UCCIIeIOBaHUIO QYHKIINI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHre TPOU3BOJHON K HCCIEI0BAaHUIO (PYHKIUI HA
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHre mpOU3BOJHON K UCCIIEeOBaHUIO GYHKIINHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TpumeHeHne POU3BOTHON K MCCIEIOBaHNIO0 (DYHKIIMIA Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TprmeHneHre mPOU3BOJHON K UCCIeIOBaHUIO (QYHKIINI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYCHUS
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

Haxosxnenne HauOobIero 1 HAMMEHbLIETO 3HaYEeHUs
HENpephIBHON (YHKIIUU HA OTPE3Ke

Haxoxaenne HanbobIIero 1 HAUMEHbBILIETO 3HAYCHUS
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs
HEeNpepbhIBHON (YHKIIUU HA OTPE3Ke

Haxoxaenne HanbobIIero 1 HAUMEHbBILIET0 3HAYSHUS
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

Haxosxnenne HauOoJbIero 1 HAMMEHbLIETO 3HaYEeHUs
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke

HpI/IMeHeHI/Ie HpOHSBO)IHOﬁ JJI1 HAaXOKACHUA HAUJTYdIICTO
peUICHUs B ITPUKIIAAHBIX 3aaadax

HpI/IMeHCHI/IC HpOI/I3BOI[HOI>'I AJI1 HAXOKACHU A HAUTYdIICTO
PEUICHUSA B IIPUKIIAAHBIX 3aga4ax

IIpuMeHeHne MPON3BOJHON IS ONPEEIEHUS CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTo (GopMyJIoi nin rpadukom

HpI/IMeHCHI/IC HpOI/I3BOIlHOI71 AJId OMIPEACIICHUSA CKOPOCTU U
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KonnuecTBo u:

Bcero KonTposbHbIE

paboThI
1 1
1
1
1 1
1 1
1
136 10

KomngecTBo yacos

Bcero Kontposbhbie
paboTsl

[TpakTi
pad



n/n

17
18
19
20
21
22

23
24

25

26
27

28

29

30

31
32
33

34
35
36
37
38
39
40

41

42

43

44
45

Tema ypoka

YCKOpEeHHMs Ipoliecca, 3aJaHHOro (GopMyJIol HiIH rpaduKoM
Kommnozumus GpyHKImii

Kommnozumus GpyHKImii

Kommnozumus GpyHKImii

['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM TJIOCKOCTH
['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM TJIOCKOCTH

Konrponbnas pabdora: "VccnenoBanue QyHKIHMHA ¢ TOMOIIBIO
MPOU3BOAHOM"

[TepBooOpazHas, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX

[TepBooOpasHbIe 3eMeHTapHbIX QyHKIMH. [IpaBuia Hax ok aeHUS
epBOOOPA3HBIX

[TepBooOpazubie neMeHTapHbIX QyHKIMA. [IpaBuna HaxoxIeHUs
epBOOOPa3HBIX

Wuterpain. ['eomeTprudeckuii CMBICT UHTErpaia

Beruucnenue onpenenéHHOro uaTerpaia mno gopmyne HerotoHa-
JleitOuuma

Brraucnenue onpeaenéuanoro uaTerpana mno ¢opmyne Herotona-
JleliOHuIIa

[TpuMmeHeHne uHTErpala A HaX0XKACHUs IUIoNaied TNIOCKUX
uryp

[TpumeHeHre uHTErpaia A HaX0Xk/AeHUus 00bEMOB
TFEOMETPUUYECKUX TEIl

[Tpumeps! pereHnit quddepeHnaIbHbIX ypaBHEHUN
[Tpumeps! pemieHunit quddepeHInaIbHbIX ypaBHEHUN

MaremaTnueckoe MOAECINPOBAHUE PEATIBHBIX IIPOLIECCOB C
NOMOUIbIO AU PepeHInaNbHbIX YPAaBHEHUN

Kontponbnas pabora: "[lepBooOpasnast u uHTErpan”

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IIOMOIIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX YPABHEHHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB

Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
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n/n

46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

70

71

72

73

74

75
76
77
78

Tema ypoka

Pemienne TpUroHOMETpUYECKUX HEPABEHCTB

PemieHne TpUroHOMETpUYECKUX HEPABEHCTB

Konrponbnas padora: "I'paduku TpUrOHOMETPHUYECKUX (HYHKIIHH.

Tpuronomerpuyeckue HepaBeHCTBA"

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PELIEHUsI JIOTrapu(MUIECKIX HEPABEHCTB
OcHOBHBIE METOJIbI PEIIEHUsI JIOTrapu(MUIECKIX HEPABEHCTB
OcHOBHBIE METOIbI PELICHUsI JIOTrapu(MUIECKIX HEPABEHCTB
OcHOBHBIE METOIbI PELIEHUsI JIOTapU(DMUIECKIX HEPABCHCTB
OCHOBHBIE METO/IbI PELLICHUS] UPPALMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHUS UPPAIMOHAIbHBIX HEPABEHCTB
['padmyeckue METOABI pelIeHHs] UPPAIIMOHAIBHBIX YPaBHEHUN
['padmyeckue METOABI pelIeHHs] UPPAIIMOHAIBHBIX YPaBHEHUN
['padmyeckue METOABI peLICHHS MOKA3aTeNbHBIX YpaBHEHUI
['padmyeckue METOABI pelICHHs MOKa3aTeIbHBIX HEPaBEHCTB
['padmyeckue METOABI pelICHUS JTOTapU(PMUUYECKUX ypaBHEHUI
['padmyeckue MeToAbI peleHus JIoTapupMUIECKIX HEPABCHCTB
['padmyeckue MeTOABI pelieHus JTOTapuPMUIECKIX HEPABCHCTB

I'paduueckue MeTOIbl pelIeHns oKa3aTeIbHbIX U
Jorapu(pMUUECKUX ypaBHEHHUH

['padmyeckue MeToabl pelIeHHs MOKa3aTeNbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUH

['padmyeckue MeTOABI pelieHUs MoKa3aTeNbHbIX U
norapu(pMUUECKIX HEPABEHCTB

['padmyeckue MeTOABI pelIeHHs TOKA3aTeIbHBIX U
J0rapupMHUECKUX HEPABEHCTB

KonrtponbHas pabora: "HppannoHaibHble, TOKa3aTeIbHbIE U
norapudmuueckue HepaBeHcTBa"

KomrmiekcHbie uncia. Anredpanyeckast U TPUTOHOMETPUIECKast
(GbOpMBI 3aIMCH KOMITJIEKCHOTO YHUCIIa

KommnekcHble uncna. Anredpandeckasi 1 TPUTrOHOMETPHUYECKast
(b opMBbI 3amMCH KOMITJIEKCHOTO YHUCIIa

ApudmeTnueckre onepaluu ¢ KOMIJIEKCHBIMH YUCIIaMU
ApudmeTndeckre onepaluu ¢ KOMIJIEKCHBIMHU YUCIIaMU
N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON TNIOCKOCTH
N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON TNIOCKOCTH
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n/n

79
80
81

82
83
84
85
86
87
88
89

90

91

92
93

94

95

96

97

98

99

100

101

102

103

Tema ypoka

®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOT'O YHCiIa
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO YHCia

[TpuMeHeHNne KOMITJICKCHBIX YHCEI IS PEeLICHUsT PU3UIECKUX U
FeOMETPUYECKUX 3a1a4

KoHnTtposnbHas pabora: "KomruiekcHbie yncma"

HatypanbHble u 1ienbie yncna

HatypanbHble u 1enbie yncna

[IpumeHeHre MPU3HAKOB JEIUMOCTH LIETBIX YHUCET

[IpyuMeHeHre TPU3HAKOB JEIUMOCTH LIETBIX YHUCET

[Ipumenenue npuszHakoB AeauMocTH nenbix uncen: HOJ[ u HOK
[Ipumenenue npuszHakoB AeauMocTH uenbix yncesn: HOJ u HOK

[IpuMeHeHrne TPU3HAKOB JCIUMOCTH IEIBIX YHCEI: OCTATKH I10
MOJIYJTIO

[IpumMeHneHrne MPU3HAKOB JIETUMOCTH IIEJIBIX YACEI: OCTAaTKHU IO
MOJTYJIO

[IpuMeHeHrne TPU3HAKOB JCITUMOCTH IENIBIX YUCEIT: aITOPUTM
EBxumna uist pemenus 3a1a4 B UEIbIX YUCIIaxX

KonTponbhas pabota: "Teopus nensix uncen"

CucremMa ¥ COBOKYIIHOCTh ypaBHEHHl. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS

Cucrema n COBOKYIIHOCTb ypaBHeHHﬁ. PaBHOCHIBHBIE CUCTEMBI U
CHUCTCMBI-CJICACTBHUA

OCHOBHBIC MCTOABI pCICHUA CUCTCM U COBOKyr[HOCTCﬁ
panrOHAJIBHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
VUPPALMOHAIBHBIX YPABHEHUN

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN
[IOKa3aTeJIbHBIX YPaBHEHUU

OcHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
MIOKa3aTeJIbHBIX YPaBHEHHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUH

OcHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
Jorapu(pMUUECKUX ypaBHEHHM

[IpyMeHeHre CUCTEM K pEIIeHHI0 MaTeMaTHUeCKHX 3aJa4 U 3aJa4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON KU3HH,
MHTEPIIPETALNS TOJTYYEHHBIX PE3yIbTaTOB

[IpuMeHeHre cHCTeM K pelIeHHI0 MaTeMaTHUeCKHX 3aj1ad U 3aa4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON KU3HH,
MHTEPIIPETALNS TOJTYYEHHBIX PE3YIbTaTOB

[IpuMeHeHre HepaBEHCTB K PEIICHUIO MATEMATHYECKUX 3a1a4 U
3aJa4 U3 Pa3UYHBIX 00JacTell HAyKU U peabHON )KU3HH,
WHTEPIPETALMS TOJYYCHHBIX PE3YJIbTaTOB
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n/n

104

105
106
107
108
109
110
111
112
113
114
115
116
117

118

119

120
121
122
123

124

125

126

127

128

129

130

Tema ypoka

KonTponbaas pabota: "CrucTeMbl paliOHaIbHBIX,
UPPALMOHATIBHBIX MOKA3aTENbHBIX U JIOTaPU(PMUIECKUX
ypaBHeHHUI"

PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

PannonanbHble HEpaBEHCTBA € NapaMeTpamMu
PannonanbHble cucTeMsbl ¢ HapaMeTpaMu

WppanuoHanbHble ypaBHEHUS, HEPABEHCTBA C [lapaMeTpaMu
HppanmoHanbHble CUCTEMBI C TapaMeTpaMu

[ToxazarenbHble ypaBHEHUS, HEPABEHCTBA C [TapaMeTpaMu
[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu
Jlorapugmuueckue ypaBHEHHsI, HGPAaBEHCTBA C MapaMeTpaMu
Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu
TpuronomeTpruyeckue ypaBHEHHS C apamMeTpamMu
TpuronomeTpruyeckue HEPaBEHCTBA C IapaMeTpaMu
TpuroHomeTpruyecKkue CHCTEMBI C TapaMeTpamMu

HOCTpOGHI/Ie M UCCIICIOBAaHNE MAaTEMaTHUCCKIUX MOJCIICH
pCalIbHBIX CI/ITyaI_[I/Iﬁ C IIOMOILIBIO ypaBHeHI/Iﬁ C ImapaMCTpaMu

[TocTpoeHune u uccienoBaHne MaTEMATUYECKUX MOZEIIEH
peanbHBIX CUTyallM} C IOMOLIBI0 CHCTEM YPABHEHUH C
napaMeTpamu

[TocTpoeHune u uccienoBaHne MaTEMATUYECKUX MOZEIIEN
peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C
napaMeTpamu

KonrtponbHas pabora: "3agauu ¢ mapamerpamu”
[ToBTOpenue, 060061IeHNE, cucTeMaTH3aIus 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IIeHNE, cUCTEMaTH3aIUs 3HaHUH: "YpaBHeHHUS"

[ToBTOpeHue, 06001IeHNE, cUCTeMaTH3aIUs 3HaHUH: ""Y paBHEHUSI.
Cucremsl ypaBHeHHN"

[ToBTOpeHue, 00001IeHNE, cHCTEMATH3aUs 3HAHUM:
"HepaBencrsa"

[ToBTOpenue, o6o0IIEHNE, CUCTEMaTH3alMs 3HaHU:
"Hepasenctpa"

[ToBTOpeHue, 00001IeHNEe, cUCTEMATH3aUsl 3HAHUM:
"HepaBencrsa"

[ToBTOpenue, o6o0IIeHNE, CUCTEMAaTH3alMs 3HaHU:
"IIpon3BogHas u €€ npumMeHeHue"

[ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIsI 3HAHUI:
"ITpon3BoaHas u €€ npuMeHeHue"

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
"IIpon3BogHas u €€ npumMeHeHue"

[ToBTOpenue, 0600IIeHNE, ccTeMaTh3anus 3HaHui: "uaTerpan u
€ro npuMeHeHue"
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No Tema ypoka KonnuectBo wacos

n/n Bcero Kountponsusie — IIpaxT
paboThI pad

1

131 TloBropenue, 00oO0IIeHNE, cCcTeMaTH3anus 3Hanuii: "OyHKnun'

132 TloBropenue, 0000IIeHNE, cCcTeMaTu3anus 3Hanuii: "OyHKnun'
133 TloBropenue, 00o0IIeHNE, ccTeMaTu3anus 3Hanuii: "OyHkmun"
134 WroroBas KOHTpOIbHAs paboTa

135 HroroBas KoHTpOIbHAS paboTa

N o

136 TloBTopenue, 0000IICHNE, CHCTEMATHU3AINUS 3HAHUMA
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 l

MNOYPOYHOE INIJIAHUPOBAHUME I'EMETPUSA
10 KJIACC

Ne Tema ypoxka Komnyec
/i Bcero KoutpoibHhi
paboThl
1  OcHoBHBIE ITpaBUIIa U300pAKEHUS HA PUCYHKE TUIOCKOCTH, MapaijiebHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

2  IlonsaTtus crepeoMeTpun: TOYKa, MPsiMasi, INIOCKOCTh, MPOCTPaHCTBO. OcHOBHBIE 1
MpaBUjIa U300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX TMPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

3  TonsTus: nepecekaromuecs MmIOCKOCTH, IEPECEKAIONIUECs MpsiMast 1 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

4 TlonsTus: nepeceKaroIuecs MI0CKOCTH, epeceKarouecs npsmas u 1
IUIOCKOCTB; TIOIYIPOCTPAHCTBO

5  MHororpanHukH, 1300pakeHne TPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIIECTBYIOIUX 00BEKTOB

6  MHororpaHHMKH, H300paKeHHE MPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

7 AKCUOMBI CTEpEOMETPHUH U NEPBBIE CIEJICTBUS U3 HUX

8  AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEICTBUS U3 HUX 1

9  AKCHOMEI CTEpEOMETPHH H IIEPBBIC CIECACTBUSA U3 HUX. CriocoObl 3a/1aHus
MPSIMBIX | IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MIIOCKOCTEM

10 H3o0pakeHue ceueHHi MupaMuibl, Ky0a U MpU3Mbl, KOTOPbIE IPOXOAAT Yepes3 1
ux pébpa. M3o0paxeHne nepecedeHust MoTy4eHHbIX MIJI0CKOCTEH.
PackpamBanyue NOCTPOSHHBIX CEYEHUN Pa3HBIMM [[BETaMU

11 H3o0paxkeHue ceueHH MupaMuibl, Ky0a U MPU3Mbl, KOTOPbIE IPOXOIAT Yepes3 1
ux pébpa. M3o0paxeHne nepecedeHust MoTy4eHHbIX MIJI0CKOCTEH.
PackpamBanyie NOCTPOSHHBIX CEUSHUH Pa3HBIMH LIBETAMH

12 H3o00paxkeHue ceueH MupaMuabl, Kyoa U MPU3Mbl, KOTOPbIE IPOXOIAT Yepes3 1
ux pébpa. M3o0paxeHne nepecedeHust MoTy4eHHbIX MJI0CKOCTEH.
PackpamBanyue NOCTPOSHHBIX CEYeHUN Pa3HBIMH I[BETaMU

13 H3o0paxkeHue ceueHi mupaMuibl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOIAT Yepes3 1
ux pébpa. M3o0paxxeHne nepecedeHust MoTy4eHHbIX MIJI0CKOCTEH.
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/o

14
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

Tema ypoka

PackpammBanue NOCTPOCHHBIX CEYCHUI PA3HBIMU L[BETaMU

Mertoa cnesoB AJist MOCTPOSHHUS CEUEHUM

Meton ciienoB [uist MOocTpoeHus ceueHuil. CBOICTBa NepeceueHuil NpsAMbIX U
IJIOCKOCTEM

Merton cnenoB uisi TOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHU MPSMbIX U
IIOCKOCTEMN

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanme
BBIHOCHBIX YepPTEKEH U 3aIliCh 1aroB MOCTPOSHUS

[Toctpoenue ceuenunii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEXKEH U 3aIlMCh IIar0B MOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKeH U 3alliCh IIaroB MOCTPOSHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péopax. Co3nanue
BBIHOCHBIX YePTEKEH U 3aIMCh IIArOB MOCTPOCHUS

[ToBTOopenue mianumerpuu: Teopema 0 TPOIMOPIIMOHAIBHBIX OTPE3KaxX.
[Tonob6ue TpeyroabsHUKOB

IToBropenue mianumerpun: Teopema Menenas. PacueTsl B ce4eHUSAX HA
BBIHOCHBIX 4epTexkax. Mcropus pa3BUTHS INIAHUMETPUN U CTEPEOMETPUN

KonTponbnas padota "Akcuomsl crepeomerpun. Ceuenus"

B3aumHoe pacrnonoxeHue npsiMbix B IpocTpaHcTBe. CKpelrBaomuecs
npsamsle. [Ipu3Haky ckpemmBaronmxcs npsamsix. [lapamiensaeie npsaMelie B
IIPOCTPAHCTBE

Teopema 0 CylmEeCTBOBaHUM M €IMHCTBEHHOCTH IPSIMOM NapaJlIeIbHOW JaHHON
MpsAIMOH, IPOXOIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U HE JIe)Kallel Ha JaHHOU
npsMoH. JIemMma o nepecedeHny napauiesIbHbIX MPSAMBIX IUIOCKOCTBIO
[TapamrenpsHOCTB Tpex NpsMBIX. TeopeMa 0 TPEX NapaylIeIbHbIX IPSIMBIX.
TeopeMa 0 CKpeIMBaOLIUXCS MIPSAMBIX

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MAapalJIEIbHOTO
npoektupoBanus. 300paxeHue pa3HbIX GUryp B napamienbHONH IPOEKINUN
LenTpanbHas NpoeKIus. YToJl ¢ COHANMPABICHHBIMUA CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMU

3azauy Ha JOKa3aTeIbCTBO U MCCIIE0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE

[ToHsTHA: MapaIETbHOCTh NPSIMOM U IJIOCKOCTH B IpOCTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH NPSIMOU U MIO0CKOCTH. CBOMCTBA NMapalieIbHOCTH NPSIMON 1
IIJIOCKOCTH

FGOMeTqueCKHe 3aa4d Ha BBIYMCJICHHUEC U A0Ka3aTCIbCTBO, CBAA3aHHBIC C
MapaJiliCJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBEC

[TocTpoeHune ceueHus, MPOXOIALLIETO YePe3 JaHHYIO IPSIMYIO Ha UEPTEKE U
MapayIeIbHOTO IPYroi npsamoil. Pacuér oTHomeHum

[TapannensHas MpoeKIys, MPUMEHEHUE JIsl TOCTPOCHHS CEUCHHI Ky0a 1
napaienenunena. CBoNUCTBa MapajvieJenuneaa 1 mpu3Mbl

HapaHJ]eJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I NnapajiiCJIbHOCTH ABYX ILIOCKOCTEM
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Tema ypoka

TeopeMa 0 NapaJUICIbHOCTU U CIMHCTBCHHOCTHU INIOCKOCTH, HpOXOI[SIH.ICfI qgcpes3

TOYKY, HC IIPUHAAJICIKAIIYIO ﬂaHHOfI MJIOCKOCTH U CIEACTBUS U3 HEE

CpolicTBa napauienbHbIX INIOCKOCTEN: O MapaJlJIeIbBHOCTH IPSAMBIX
IIepECEUYECHUS IIPU IIEPECEYCHUN ABYX NapaJUIEIbHBIX IIJIOCKOCTEN TPEThEn

CaolicTBa napamienabHbIX INIOCKOCTEN: 00 OTpe3Kax NapasuieIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU IIJIOCKOCTAMU; O IEPECEUCHUH MPSIMOi

C IByMs IapaJuIeIbHbIMU IIOCKOCTSIMU
[ToBTropenue: Teopema [Tudaropa Ha rmockoctTu

[ToBTOpEHME: TPUTOHOMETPHS NPSIMOYIOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapauIesenuIeaa

Boruncnenue JUIMH OTpE3KOB B KyOe U MPSMOYIOJIbHOM MapaljiesieuIe e

[lepneHuKyIAPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK nepnesauKyIsspHOCTH

HpﬂMOﬁ H IINIOCKOCTH

[lepnieHIUKyNISIPHOCTD MPSAMOM U TIOCKOCTH. [IpH3HaK nepneHIuKyIapHOCTH

IIPSIMOM U TNIOCKOCTH

Teopema o CylIeCTBOBAHUU U €IUHCTBEHHOCTHU MPAMOM, IPOXOASAIIEH Yepes
TOYKY MNPOCTPAHCTBA U NEPIEHAUKYIIAPHOHN K MJIOCKOCTH

[InockoCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKAX
[InockocTH ¥ EPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHHUKAX
Ilepnennukynsp u HaknoHHas. [locTpoeHue nepneHauKyIsapa 3 TOYKU Ha
PSIMYIO

[lepnennukynsp u HaknoHHas. [locTpoeHue nepneHaAuKyIspa u3 TOYKU Ha
IPSIMYIO

Teopema o Tpéx nepneHaAUKyIApax (MpsiMas 1 oOpaTHAs)

Teopema o Tpéx nepneHaAUKyIApax (MpsiMas U oOpaTHast)

VYron Mexay CKpeIUBAOIIUMHUCA TPSIMBIMU

[Tonck neprneHAuKyISPHBIX NPSIMBIX € IIOMOIIBIO ITEPIIEHAUKYIISIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue ceuennii Kyoa, MpU3Mbl, IPaBUIIbHON MHUPAMUIbI C TOMOILBIO
OpPTOTOHAJIBLHOMN MPOEKLIUH

[TocTpoenue ceueHuit Kyoa, IpU3Mbl, TPABUIBHOMN MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CuMMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [1ockocTn
CUMMETpPUI B MHOTOTpPaHHHUKAX

[Ipu3Hak neprneHauKyJIAPHOCTH IPSIMON U INIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

[IpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCcTOSIHUI OT TOYKHU J0 IITIOCKOCTH
[IpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T pacCTOSIHUI OT TOYKH J0 MIIOCKOCTH

CriocoObl OMYCTUTh NEPIEHANKYISPbI: CAMMETPHUS, CABUT TOUKHU IO
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauienbHON IPSIMON, U3MEHEHUE PAaCCTOSTHUI
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Tema ypoka

KonTpomnpHas pabota "B3anMHOe pacronokKeHne MPsIMbIX U IJIOCKOCTEH B

npoctpaHcrTae"

IToBTOpeHue: yros Mexay NpsMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

IToBTOpEHME: Yroyl MEXAy CKPEIUBAOLIIUMUCSA MIPSIMBIMU B IIPOCTPAHCTBE

FCOMeTpI/I‘-IeCKI/IC MCTO/ bl BBIYUCIICHUSA YyIJIa MCKAY NPSAMBIMU B
MHOI'OI'paHHHUKax

JByrpanubiii yroja. CBOMCTBO JUHEUHBIX YTJIOB JIBYTPAHHOIO yIJia

[lepnennukynspHbie miockocTd. CBOMCTBA B3aUMHO MEPHEHIUKYISIPHBIX

IJIOCKOCTEN

[Ipu3Hak neprneHIuKyJIIpHOCTH IJIOCKOCTEH; TeopeMa O IpsIMON NIepeceyeHust

ABYX IUIOCKOCTEH NEPNCHAUKYIISIPHBIX TpeTbeﬁ IIIIOCKOCTHU

[IpsimoyrosbHbII Napajuienenunen; Kyo; u3MepeHus, CBoiicTa
IPSIMOYTOJIBHOTO MapajuleIenueaa

Teopema o nuaroHanu nNpsIMOYroJpHOrO Napajljiesienue a U CIeACTBAE U3 Heé

CTGpGOMCTpI/I‘ICCKI/Ie W IPUKIIAAHBIC 3aa491, CBA3AHHBIC CO B3aMMHbBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeI CKpCIIUBAOIIUECA MMPAMBIC, ITAPAJJICIIBHBIC IIJIOCKOCTHU B
CTaHAAPTHBIX MHOTOI'paHHUKaX

[Tapa napanienbHBIX IIOCKOCTEH Ha CKPEIIMBAIOIINXCS MPSIMBIX, PACCTOSTHUE

MCKAY CKPCIINBAOIIUMUCA IIPAMBIMHA B ITPOCTBIX CUTYalIUAX

PaccrosiHue OT TOUKH J10 INIOCKOCTH, PACCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH
Brruucnenue paCCTOHHI/Iﬁ MCKAY CKPCHIMBAOIIUMHUCA MPAMBIMHA C ITIOMOIIIBIO

MEPIEHANKYISIPHON TIJIOCKOCTH

TpéxrpanHblid yroy, HEpaBeHCTBA [l TPEXTPaHHBIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIila

DneMeHTHl chpepruuecKoil reOMeTpUn: reoIe3NUecKre JIMHUN Ha 3emiie
KonrtponbHast pabora "Yrisl 1 paccTostHUA"

CucremaTtuzanus 3HaHuN "MHOTOrpaHHMK U €70 3JIEMEHTHI"
[Iupamuna. Bunsl nupamup. IpaBunbnas nupamuaa

ITpusma. IIpsimMas u HaknoHHas npusmsl. [IpaBunbHas npusma
[TpsimMoit mapasutenenunesn, NpSMOYToJIbHBIN apaylieNnenumne, Kyo
Beinyxiibie MHOrorpanHuku. Teopema Oitniepa

Beinyxiiele MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble 1
ITOJTYITPaBUJIbHBIE MHOTOI'PaHHUKH

KonTponbnas padora "MHuororpaHHuku"

[TonsiTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE

CyMMa BEKTOpPOB

Pa3zHocTh BEKTOpPOB

[IpaBuno napamnenenumnena

YMHOXEHUE BEKTOpa Ha YHCIIO

Paznosxenue BekTopa 1mo 6a3ucy Tpé€x BEKTOPOB, HE JISKAINUX B OJHOU
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No Tema ypoka Konnuec

n/m Bcero KoHTposbH]
paboThI
IJIOCKOCTH
92 CkanspHOE MPOU3BEICHHE 1
93 Beluucienue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 Tlpocreiimme 3a/1a4u C BEKTOpaMHU 1
95 TIIpocreiimme 3aauu ¢ BEKTOpaMHU 1
96 [IIpocreiimme 3aauu ¢ BEKTOpaMHU 1
97 TIlpocreiimme 3a/1a4u C BEKTOpaAMHU 1
98 O06o006meHne u cucTeMaTu3anus 3HaHUN 1
99 OO6o06mueHne U cucTeMaTu3anus 3HaHUN 1
100 HMTtoroBast KOHTpOJIbHAs paboTa 1 1
101 HTtoroBast KOHTpOJIBbHAs paboTa 1 1
102 O06obmienne u cucTeMaTu3ays 3HAaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6
11 KJIACC
Ne Tewma ypoxka KonunuecTBo yacoB
n/m Bcero Konrtponbnbie Ilpaki
paboThI pa
1 Ilosropenue TeMsl "KoopanHATHI BEKTOpPaA Ha IJIOCKOCTU U B 1
npocrpancTae”
2  IloBropenue temsl "CkanspHoe Mpou3BeAeHUE BEKTOPOB" 1
IToBTopenue Temsl "Bbruncienne yria Mexay BEKTOpaMu B 1
npocrpaHcrae”
4 TloBropenue Tembl "YpaBHEHHUE MPSAMOI, POXOAIIECH Yepes Be 1
TOYKH"
5  VYpaBHeHHeE IUIOCKOCTH, HOpMaJlb, ypaBHEHUE IJIOCKOCTH B OTpe3kax 1
6  VYpaBHEeHME IUIOCKOCTH, HOpMaJlb, ypaBHEHHE IUIOCKOCTU B OoTpe3kax 1
7 BexTopHOe nmpou3BeieHUE 1
8  JluneiiHble HepaBEHCTBa, TMHEHHOE MPOrPaMMHUPOBaHHE 1
9  JluHeiiHble HEpaBEHCTBA, TMHEHHOE MPOTrPaMMUPOBAHHE 1
10 AmnanuTHyeckue METO/bI pacuéTa yria Mexy NpsSMbIMU B 1
MHOTOTpaHHHKaX
11 Amnanutuyeckue METObl pacuéTa yriia MeX.]y IJIOCKOCTSIMHU B 1
MHOT'OI'paHHHMKaxX
12 ®opmyna paccTosIHUSA OT TOUYKH JI0 MIIOCKOCTU B KOOPMHATAX 1
13 HaxoxaeHue pacCTOSIHUNA OT TOUKH JI0 TUIOCKOCTH B KyOe
14 HaxoxaeHue pacCTOSIHUNA OT TOYKH JI0 IUIOCKOCTH B MPaBUIIbHON
UpaMusIe
15 KonTtponbHas pabota "AHanutuyeckas reomerpus' 1 1
16 CedeHus MHOTOTPaHHUKOB: CTaHIaPTHBIE MHOTOTPaHHUKHI 1
17 CedeHuss MHOTOTPAaHHUKOB: METO/I CIIEIIOB 1
18 CeueHnss MHOTOTPAaHHUKOB: CTAaHIAPTHBIE TUIOCKOCTH, ITEPECECICHUS 1

58



/o

19
20
21

22

23

24

25

26

27

28

29

30

31
32
33

34

35
36

37
38

39

40

41

42

Tema ypoka

HPSAMBIX U IJIOCKOCTEN
[TapautenpHbIe IPSMBIE U IIJIOCKOCTH: NIAPAJLJICIIbHBIE CEYCHUS
[TapannenpHbIE IPSMBIE U INIOCKOCTH: PACYET OTHOLLICHUI

HapaJIJICHLHHe MMPsAMBIC U IIJIOCKOCTHU: YIJIbI MCIKAY
CKpCHIUMBAOIHUMHUCS ITPIMBIMHA

HepHeHI{I/IKy.]'IHpHI)IC IPAMBIC M IIJIOCKOCTH: CTAHAAPTHBIC ITAPbI
NECPHCHAUKYIIAPHBIX IUIOCKOCTEH U MMPpAMBIX, CUMMCTPHUU
MHOI'OI'PaHHUKOB

[leprnieHIuKyNspHBIE MPSIMBIE U TUIOCKOCTH: TEOPEMa O TpeX
MepHEHIUKYISIpax

HepHeH[[I/IKYJISIpHBIe MMPAMBIC U IIJIOCKOCTHU: BBIYUCIICHUA JJIMH B
MHOI'OI'paHHHUKaXx

[ToBTOpEHHE: MIOMIAAA MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIsI
TIomaaen, COoOpakeHHs MO00MS

[ToBTOpEeHME: TIIOMIAANM MHOTOYTOJIEHUKOB, (DOPMYJIBI JIsI
TJI0IA !, COOOPaKEHHSI TIOI00MS

[ToBTOpEHHE: MIOMIAAA MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIsI
TIomaael, COoOpakeHHs TO00MS

[Inomany cedyeHnii MHOTOI'PaHHUKOB: IUIOIIAAU [IOBEPXHOCTEM,
pas3pe3aHus Ha 4acTu, COOOpakeHus oA00Us

[Tnomaau ceyeHuit MEHOrOrpaHHUKOB: TUIOUIAIU TIOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpaKeHHs OA00uUs

KonTponbnas padota "[loBTOpeHNE: MHOIOIPaHHUKH, CEYEHUS
MHOTOI'paHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJABHOT0 Mapauieenuneaa
3amaun 00 yABOEHHH Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIMU yria

CTepeOMeTpI/I‘-ICCKI/Ie 3aJa4u, CBA3aHHBIC C 00BEMOM
MMpAMOYT'OJIBHOTO MapauICICIIUIICaa

[IpuknanHele 3a1a4um, CBSI3aHHBIE C BBIYUCIEHHEM 00BEMA
IIPSIMOYTOJIBHOTO ITapajulelIeuIe1a

O0BEM npsIMOit TPU3MBI

CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB
MPSIMOM TIPU3MBI

[Ipuknansele 3a1a4m, CBsI3aHHBIE C 00BEMOM IPSIMON TPU3MBI

Brruucnenne 005EMOB TeI ¢ TTIOMOIIIBIO OMPEICIEHHOTO HHTETpaa.

OOBEM HaKIIOHHOM MTPU3MBI

Brrunciienne 00bEMOB TEII € IIOMOIIBIO OHpCI[CJ'IéHHOFO HHTCIrpaJia.

O6BEM upaMuIbl

®dopmyna 00bEMa mupamMuabl. OTHOIIEHHE 0O0HEMOB MTUPAMHIT C
O0IIKM YTIIOM

dopmyna 00béma mupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHUL C
00IIUM yTIIOM

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHbIe ¢ 00bEMaMU HAKIIOHHOM
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MIPU3MBI
CrepeoMeTpuuecKre 3aa4u, CBI3aHHbBIE ¢ 00bEMaMU TUPAMU/IBI

[Tpuknaaneie 3agaun o TeMe "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM
HaKJIOHHOH MPU3MBI

[Ipuknagueie 3agaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM
MUPaAMU/IBI

[Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10 TUIOCKOCTH
KonrponsHas pabora "O6béM MHOrOrpaHHuka"

[unuaapudeckas MOBEPXHOCTh, 00pa3yroIIne WIHHIPHISCKON
ITOBEPXHOCTHU

Huwmunap. [psimoit kpyroBoit munuuap. [lnomans noBepxHocTH
HUAJTUHIPA

Konunyeckas noBepXxHOCTh, 00pa3yrouiie KOHUYECKOH OBEPXHOCTH.
Konyc

Ceuenne KOHycCa IJIOCKOCTBIO, NAPAJUIEIBbHON IIJIOCKOCTH OCHOBaHMS
Yceuénnslil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU KOHYCA
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU KOHYCA

CrepeomeTpruecKkue 3aJjauM Ha JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUCHUM LWJIMH]IPA, KOHYCa

CTepeOMeTpI/I‘ICCKI/IC 3aJa4M Ha J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
IIOCTPOCHUEM CEUYCHUM OUINHApA, KOHYCa

[TpukianHbie 33124, CBSI3aHHBIC C HIHHAPOM

[TpukinagHble 3312491, CBSI3aHHBIE C IIHITHHIPOM

Cdepa u map

[Tepeceuenue cdepsl 1 mapa ¢ mIOCKocThio. Kacanue mapa u chepsr
IUIOCKOCTRIO. Bry n n3o00pakeHue mapa

[Mepeceuenue cheps U mapa ¢ miockocThio. Kacanue mapa u chepsr
TUIOCKOCTHIO. Bu u n300pakeHue mapa

VYpasuenue chepsl. [Lnomans chepsr u e€ yacteit
Cummetpus cdepsl u mapa

CrepeoMeTpHuueCcKue 3aja4i Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO Cepoil U IapOM, TIOCTPOCHUEM UX CEUEHUN
IJIOCKOCTBIO

CrepeoMeTpHuuecKue 3ajaui Ha 10Ka3aTeIbCTBO U BBIUMCIICHUE,
CBSI3aHHBIE CO CEepoil U apoM, IIOCTPOEHUEM UX CEUEHUN
IUIOCKOCTBIO

[IpuknanHelie 3a1a4m, CBsI3aHHBIE CO c(hepoi U MapoM

[ToBTOpEHME: OKPYKHOCTH Ha IUIOCKOCTH, BEIYMCIICHUS B
OKPY>KHOCTH, CTaH/IaPTHBIE TTOI00MS

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllCHUA 1 MHOTOTPaHHHUKOB

3anaun o Teme ""Tena U MOBEPXHOCTH BpalleHHs "
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Tema ypoka

3anauu o Teme "Tena U MOBEPXHOCTH BpalieHUs"
KonrtponsHas pabora "Tena 1 moBepXHOCTH BpameHus"
O06wém nnmuuapa. Teopema 00 00bEME MPSAMOTO MIUHAPA

Brruncnenmne 00bEMOB Tell ¢ TOMOIIBIO ONPEIeIEHHOTO HHTETpaIa.
O0BEM KOHYCa

[Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA

CrepeoMeTpuyecKre 3aJjauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMOB
LWIMH]pa, KOHYyCca
[Tpuknaaneie 3agaun o TeMe "OO0BbEMBI U IIIOLIAIN TTOBEPXHOCTEH

n

TCI

O0BEM mapa u mapoBoro cekropa. Teopema 00 0ObéMe mapa.
[Tnomane cheprr. CTepeoMeTpruyecKue 3a1auu, CBI3aHHBIE C
BBIUUCIICHHEM 00BEMOB 111apa, MAapOBOr0 CETMEHTA U IIAPOBOTO
CeKTOpa

[Ipuknanueie 3anaun no teme "OObEMBI TEN", CBA3aHHBIE C 00BEMOM
napa u mwiomaabio chepsl. COOTHOMIEHHS MEX Y IUIOIIASIMU
MMOBEPXHOCTEH U 00bEMaMH TOIOOHBIX TEJ

[Tono6uble Tena B npocTpaHcTBe. MI3MeHeHne 00bEMa IpU 1O00HH.
CrepeomeTpudeckue 3aa4uu, CBSI3aHHbIE C BEIYMCICHUEM 00bEMOB
TEJI ¥ IUIOIIA/Iei MOBEPXHOCTEH

Kontponsnas padora "[1nommaay moBepXHOCTH U 00BbEMBI KPYTIIBIX

n

Ten
JiBr>xeHust npoctpancTBa. OToOpakeHus. [IBI)KEHUS U PaBEHCTBO
¢buryp. O0mme CBOMCTBA IBIKESHUI

Buapl nBukeHMil: napaiesbHbIN NEPEHOC, [IEHTPpaIbHAs
CUMMETpHUS, 3€pKabHasi CHMMETPHSI, IOBOPOT BOKPYT IPSIMON
ITpeoOpaszoBanus nogodus. [lpsamas u chepa Ditnepa
I'eomeTprueckue 3aaun Ha IPUMEHEHUE IBUKEHUS
KonrtponbHas padota "Bekropsl B mpocTpaHcTse"

O6o06muaromiee nopTopeHue 11 MoHATUI U METOZOB Kypca
reomerpun 10—11 kimaccoB, cuctemMaru3anus 3HAaHUM:
"[lapanaenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPaHCTBE"

O6o06maromiee nopTopeHue 11 MoHATUI U METOZOB Kypca
reomerpun 10—11 knaccos, cucremarusanus 3HaHU: "BekTopbl B
npocTpaHcrae”

O6o06maromiee nopTopeHue 11 MoHATHI 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremarnsanus 3HaHUM: "BekTopsl B
npocTpaHcTae”

O6o06maromiee noBTopeHue 11 moHATUI 1 METOZOB Kypca
reomerpun 10—-11 knaccoB, cucremaruzanus 3HaHuii: "O0beM
MHOTOTpaHHHKA"

O6o06m1aromiee noBTopeHue 11 moHATUI 1 METOZOB Kypca
reomerpun 10—-11 knaccoB, cucremaruzanus 3Hanuii: "O0beM
MHOIOTpaHHHKA"
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Tema ypoka

O6o6matomee moBropenue 11 moHATHI U METOAOB Kypca
reomerpuu 10-11 kiaccos, cucremaruzamus 3Hanuii: "[nomanu
MMOBEPXHOCTU U O0BEMBI KPYTJIBIX TENT"

O6o06matomee mopropenue 11 moHATHI U METOIOB Kypca
reomerpuu 10—11 kiaccos, cucremaruzamus 3Hanuii: "[nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX T

HToroBas KOHTpOJIbHASA paboTa
HToroBas KOHTpOJIbHASA paboTa
[ToBTOpeHuUe, 0000IICHNE U CHCTEMAaTH3alUs 3HAHUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHs CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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