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MNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo MaremaTuke yriiyOaEHHOTO YPOBHS JJIsI 00y4YaroIIUXCcsi Ha YPOBHE
cpenHero oOmiero oOpa3zoBanus pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUW, TMPEIBABISIEMBIX K  MaTEeMaTUUYECKOMY
0o0pa3oBaHUI0, W TPAAUIUMNA pOCCUCKOro oOpa3oBaHus. Peanuzaius MNporpaMMbl
o0  MareMmaTuke  oOecleunBaeT  OBJIAJICHUE  KJIIOUEBBIMH  KOMIICTEHIIUSMH,
COCTABJISIIOIIIIMU  OCHOBY JIJII CaMOPA3BUTHS W  HEMPEPHIBHOTO 0OOpa30oBaHUA,
[[EJTIOCTHOCTH OOIIEKYIHTYPHOTO, TIMYHOCTHOT'O M TI03HABATEILHOTO PA3BUTHS JIMUHOCTH
OOyJarOIITIXCSI.

B nporpamme nmo MaremMaTuKe y4TE€HBI UeH U NojoxeHus: « KoHuenuuu pa3BuTus
MaTteMaTudeckoro ooOpaszoBanusi B Poccuiickoit ®enepanum». B cooTBeTcTBUM
C Ha3BaHHMEM KOHIIEMIIUA MaTeMaTU4YeCKOe 00pa30BaHUE JOJKHO, B YACTHOCTH, pellaTh
3a/1aqy obecrieueHus: HeOOXOJUMOro CTpaHe YHCclia O0YydYaroIIuXcs, MaTeMaTHYecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUS OOpa3oBaHUs MO Pa3IUYHBIM
HaIpaBJICHUSM, BKJIIOYasl MPENoJaBaHie MaTeMaTUKU, MaTeMaTUYECKUE UCCIIEOBaHMUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTHH M JPYrdX, a Takke oOecredeHus
JUISL KQXKA0T0 00Yy4aroIerocs BO3MOKHOCTU TIOCTHXKEHHSI MAaTEMaTUYECKOU MOITOTOBKU
B COOTBETCTBHU C HEOOXOAMMBIM eMy ypoBHeM. VMIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa IMporpaMmMa o MaTeMaTHKe yTriyOJIEHHOTO YPOBHSI.

B snoxy mudpooit TpanchopMammm Bcex cdep UeIOBEUSCKOU ACATEILHOCTH
HEBO3MOXHO CTaTh OOpa30BAaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3  XOpollei
MaTeMaTHYECKOU MOJATOTOBKHA. ITO 0OYCIOBJIEHO TE€M, UYTO B HAIIIM JIHH PACTET YHMCIIO

CIEIUAIBHOCTEM, CBA3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHHEM MAaTEeMaTUKHU:
U B cepe DKOHOMUKH, U B Ou3HECe, W B TEXHOJOTMYECKUX OOJIACTSAX, M JaxKe
B TyMaHUTapHbIX cdepax. Takum oOpazoM, Kpyr OOyYaromuxcs, IS KOTOPBIX
MaTeMaTUKa CTaHOBUTCS 3HAUYUMBIM MOpeaMeToM, ¢GyHIAaMEHTOM o0pa3oBaHUS,
CYILIECTBEHHO pacuiupsieTcs. B Hero BXoAsT HE TOJIBKO 00YyYaroluecs, MIaHuPYIOne
3aHUMAThCS TBOPYECKOM M HCCIENAOBATENbCKOM paboTo B 00JaCTH MaTEeMaTHKH,
nHpopMaTuku, GU3NKU, IKOHOMUKH U B JAPYTUX 00JACTAX, HO U T€, KOMYy MaTeMaTHKa
HY’KHA JUIsl ICTIONE30BaHMS B PO eccusix, He CBA3aHHBIX HETIOCPEACTBEHHO C HEH.
[IpuknanHas 3HAYMMOCTH MAaT€MaTUKH OOYCJIOBJIEHA TE€M, 4YTO €€ MPeIMETOM
SABJISIIOTCS (DYHJAMEHTAJIbHBIE CTPYKTYPhI HAIIETO0 MUPA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJMYECTBEHHBIC  OTHOIIEHUSA, (YHKIUOHAIBHBIE 3aBUCUMOCTH U  KaTETOpUHU
HEOMNpeACIEHHOCTH, OT MPOCTEHUINNX, YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JIOCTATOYHO CJIOKHBIX, HEOOXOJMMBIX NJIsi PA3BUTHSI HAYYHBIX U TEXHOJOTUUYECKHUX
ujen. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPYAHEHO NMOHMMAaHUE IPUHLIUIIOB
YCTPOMCTBA M HUCIIOJb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE U WMHTEPIIPETALIUS
pa3HOOOpa3HOM  COIUANbHOM, HSKOHOMHUYECKOH, MOJUTHYECKOW  HH(OpMAIIHH,
Mano3(pQekTrBHA MOBCENHEBHAs MpaKTUYECKas JeATeIbHOCTh. Bo MHOrumx cdepax
npodeccuoHanbHON ACSITEIEHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJHITH PACUETHI, COCTABIISATh
QITOPUTMBI, TPUMEHATH (OPMYIIBI, MPOBOJUTH TEOMETPUUYECKUE HU3MEPCHHUS U
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MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH NHGOPMALIHIO
B BUJIE TaOJHII, AMArPaMM U rpa(uKOB, MOHUMATh BEPOATHOCTHBIIN XapaKTep cIydaiHbIX
COOBITHIA.

OnHOBpEMEHHO € paciupeHueM chep MpUMEHEHUsT MaTeMaTUKU B COBPEMEHHOM
oOmiectBe BcE 0Ooee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBJISIIONIMICS B ONpeNeNEéHHbIX YMCTBEHHBIX HaBBbIKaX. B mporecce H3ydeHHs
MaTeMaTHKUd B apceHal MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS MHIYKIUS U JEAYKIHs, 0000IIeHHe U KOHKPETU3AIHs, aHAIU3 U
CUHTE3, Kiaccu(uUKalus U cucreMarusaius, abcrparupoBanue U aHaiorus. OObeKThI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBWiIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHX  IIOCTPOEHMH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmynupoBaTh, 00OCHOBBIBATH M JOKA3bIBAaTh CYXKICHUSA, TEM CaMbIM (POPMHUPYIOT
JOTUYECKHA CTWIb  MBINUICHHWS. Bemaymas poib  MNpPUHAUICKUT MaTeMaTHKe
B (OpPMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUU
JIEHCTBOBATh MO 3aJaHHBIM  QITOPUTMaM, COBEpIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpoiecce pemieHus 3aiad — OCHOBBI JUIsl OpTraHU3alldd
yu4eOHOW JesITebHOCTH Ha YpOKaxX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyueHne maTeMaTuKe JAET BO3MOKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOYHYIO,
palMOHAIBHYI0O U MH(POPMATUBHYIO pedb, YMEHUE OTOMpPATh HAMOOJIEEC MOAXOJSIINE
SI3BIKOBBIE, CHMBOJHYECKHE, TpadUyecKue CpeiCcTBa sl BBIPAXKCHHS CYXICHUU U
HarJIsHOTO UX MPEICTaBICHHUS.

HeoOxoaumMbiM KOMIOHEHTOM OOIIEeH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHHUH
SBIISIETCS 00IIIee 3HAKOMCTBO C METOIaMH TTO3HAHUS IEHCTBUTEILHOCTH, TIPEICTABICHHE
O TMpeaMeTe ¥ METOJ€ MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX W
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSX TPUMEHEHUS MaTeMaTHKU IS PEIICHUs
HAYYHBIX ¥ MPUKIAJHBIX 3a1a4. TakuM 00pa3om, MaTeMaTuaeckoe o0pa3oBaHHEe BHOCUT
CBOI BKJIaJ B hOpMHUPOBAaHUE O0IIIEH KYJIbTYpPhI YeJIOBEKA.

N3yuenne MaremMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIHUTAHHUIO YEIOBEKA,
MOHUMAHUIO KPAaCOThl W U3SIIECTBA MATEMATHYECKUX PACCYXKIEHUN, BOCTPHUSITHIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

[TpuopureTHbiME TIEsIME 00y4ueHUst MaTematuke B 10—11 knaccax Ha yriryOsi€éHHOM
YPOBHE MPOIOJDKAIOT OCTABAThCS:

dbopMHpOBaHUE IEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHATUN (YHUCIIO0, BEIUYWHA,
reoMeTpudeckas (Qurypa, TIepeMeHHas, BEpOSATHOCTh, (DYHKIMSA, TMPOU3BOIHAS,
WHTETpaT), 00ECTICUNBAIOIINX TPEEMCTBEHHOCTh U MEPCIICKTUBHOCTh MaTEMaTHIECKOTO
o0Opa3oBaHMs 00YYaIOITNXCS;

nojiBe/icHue OOydJaromuxcsi Ha JOCTYMHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaTEMATHKH U OKPYKAIOIIEr0 MHUPa, MOHUMAHUIO MAaTEMATHKU KaK YacTH
oO0IIIelt KyIbTYphI YEIOBEUECTBA;

pa3BUTHE WHTEIUICKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH OO0ydJarommxcs,
MO03HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIbCKIX YMEHUH, KPUTHYHOCTH MBIILICHUS,
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MHTEpeca K U3YYEHNUIO MAaTEMAaTHKH;

dbopmupoBaHrue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTb MAaTEMaTUYECKHE ACHEKThl B PEANBbHBIX JKMU3HEHHBIX CHUTYaIUsAX
U NpU HU3YYEHHH JPYIMX Y4YEOHBIX MPEIMETOB, IPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTeMaTUKM U CO3/aBaTh
MAaTeMaTHYECKUE MOJENIH, IPUMEHATh OCBOCHHBIM  MAaTEMaTHYECKUMU  ammapar
JUIS. PEUIEHUs NPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMH cojiepxkaHusi mateMatuku B 10—11 kiaccax yrinyOiaéHHOroO
YpOBHSI  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «Anredpa» («Anrebpandeckue
BBIDOKEHUS», «YPaBHEHHS U HEPABEHCTBa»), «Hauvama mMaTeMaTHYECKOro aHallu3ay,
«T'eometpusi»  («['eomerpuueckue ¢urypel U HUX  CBOMCTBa», «V3MepeHue
Ir€OMETPUYECKUX BEIMYMH»), «BeposTtHocTs U cratuctuka». JlaHHbIE JIMHHAK
pa3BHUBAIOTCS MapajliedbHO, KaXaasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBHUCHUMO OJIHA OT APYroH, a B TECHOM KOHTAKTe U B3auMoJerncTBuu. Kpome storo,
UX OOBEIUHSET JOIMYecKasl COCTAaBJAIOIAsl, TPAAULIMOHHO NMPHUCYILIas MaTeMaTHKE U
IIPOHU3BIBAIOIIA BCE MATEMAaTHYECKHE KYpChl M  COJEpIKATEIbHBIC  JIMHUMU.
CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «yYMEHHE ONEPUPOBATH MOHATUSIMU:
ONPENEIICHUE, aKCUOMa, Teopema, CIEICTBUE, CBOMCTBO, IPHU3HAK, J0Ka3aTelIbCTBO,
PAaBHOCHJIbHBIE (GOpMyIHpPOBKH,  YMEHHUE (dbopMynrpoBaTh oOpaTHOe U
IIPOTUBOIIOJIOKHOE  YTBEPXKIACHUE, IIPUBOAUTH MPUMEPBI U  KOHTPIPUMEPSI,

WCITOJIB30BaTh METOJT MAaTEeMaTWYeCKOW WHAYKIIMU, TPOBOAHWTH JTOKa3aTCIIbHBIC
pacCyXJIeHUs TIpU PCEIICHWH 3ajJad, OICHHWBATh JIOTHYECKYH) TIPAaBHUIHHOCTH
pacCykKJIeHU» OTHOCUTCS KO BCEM Y4YeOHBIM KypcaM, a (OpMHpPOBAHUE JIOTUYECKUX
YMEHUM pacrpenensercss Mo BCEM TrojlaM OOydeHHsl Ha YpPOBHE CpPEIHEro oOIero
oOpa3zoBaHusl.

B cootBercTBrn ¢ ®I'OC COO MartemaTHKa SBISETCS 00sA3aTEIbLHBIM ITPEAMETOM
Ha JIaHHOM YypoBHE oOpa3oBaHus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTcs M3ydeHHe ydeOHoro mpenmera «Marematwka» B pamMKax TpEX
y4eOHBIX KypCOB: «Ayredpa u Hauaja MaTEMaTHUYECKOTO aHaIu3a», «l eoMeTpusy,
«BeposaTHOCTh M cTaTHCcTHKaY. DPOpMUpPOBAaHUE JIOTHUSCKUX YMEHHH OCYIIECTBIISICTCS
Ha TPOTSDKEHUM BCEX JIET OOy4YeHHs Ha ypOBHE CpeAHero ooOIero oOpa3oBaHUf,
a 2JICMCHTBHI JIOTUKH BKJIIOYAIOTCS B COJEpPKAHUE BCEX HA3BAHHBIX BBINIC YYCOHBIX
KYpCOB.

OOmiee KOJWYECTBO YACOB, HAMpaBICHHBIX HA  M3Y4YCHUE MaTeMaTUKU
Ha yriry6senHoM yposHe — 544: B 10 knacce — 272 yaca (8 wacos B Henenmo), B 11 kmacce —
272 gaca (8 yacoB B HE/IEIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUbI
IO MATEMATHUKE HA YPOBHE CPEIHET'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYaromerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUH, POLIETYP TPaKAAHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCH U JIPYroe), yMEHUE B3aUMOJACHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) IATPHOTHYECKOTO BOCITUTAHMA:

Cc(OPMUPOBAHHOCTh POCCHUICKOM TIpakJaHCKOM HMIEHTUYHOCTH, YBa)KEHUS
K MPOLUIOMY M HACTOSLIEMY POCCUHCKOW MAaTEMAaTUKH, LEHHOCTHOE OTHOILIECHUE
K JOCTHKEHUSAM POCCUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE 3THUX JIOCTH)KEHUH B JpYrMX HaykKaxX, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH PpOCCHUHCKOrOo Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, STUYECKOTO TIOBEACHMS, CBSI3AHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUU HAyKH U JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO OyIyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUH, PACCYKIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOTO W 0€30MmacHOro o0Opas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOC MHTaHWE, COAJAaHCHPOBAHHBIA PEXHUM 3aHATHA M OTJbIXa,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTHUBHO-0370POBUTEIIHBHON JIEATEILHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOHUS, UHTEPEC K PA3IUYHBIM
chepaM MNpOoPECCUOHAIBHON JIEATEIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW u e€
MPWIOKEHUSIMA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
pean30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMYy OOpa30BaHHIO U CaMOOOpa30BaHUIO HA MPOTSHKCHUU BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUECKON
HaPaBICHHOCTH;



7) 3K0JIOTUYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKON KYJIbTYPHl, TOHUMaHUE BIUSHUS COIMAIBHO-
HYKOHOMHYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIUAILHON CPe/Ibl, OCO3HAHNE
r100aTpbHOTO  XapakTepa JKOJOTHMYECKUX TIpoOJieM, OpHCHTAalHUsS Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW JUIsI pelieHHs] 3a7ad B OO0JacTH OKPYXKAIOUIEH Cpembl,
IUTAHUPOBAHKE TIOCTYITKOB W OICHKH WX BO3MOXKHBIX TMOCIEIACTBHHA JIJIS OKPYIKAIOMICH
CpeIbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILECTBEHHOM MPaKTUKU, IOHHUMaHUE MaTeMaTHUYECKON HayKu Kak
cepbl YeIOBEYECKON AESITENbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAUUMOCTHU JJIsl pa3BUTHUSA
UMBUJIM3ALIMM, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEeMaTUYECKOM KYJIbTypOul
KaK CpEACTBOM IIO3HAHWS MHUpPA, T[OTOBHOCTb OCYULIECTBJISATh IPOCKTHYIO U
UCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbrare u3ydeHuss MaTeMaTHUKW Ha YPOBHE CPEIHEro oOIiero oopa3zoBaHus
y oOyuaromierocst 0ynyT copMupoBaHbl MO3HABATENIbHBIE YHHUBEPCAJIbHBIE Y4EOHbBIC
JNEeUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4eOHbIC IEHCTBUS, pPETYISTHBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiCTBHUA
ba3oBbie Joruvyeckue 1eMCTBUA:

BBUIBJSITh M XapaKTEpU30BAaTh CYIIECTBEHHbIE MPU3HAKM MaTEMATUYECKUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXAY MOHATUAMHU, (OPMYIHPOBATH OIPEACIICHUS
NOHSTUN, yCTaHaBIMBATh CYLIECTBEHHBIM NpHU3HAK KilaccUu(UKAIMK, OCHOBaHUS
111 0000ILEHNS U CPaBHEHHUS, KpDUTEPUN IPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MIPEOOPA30OBBIBATH CY)KJICHUS: YTBEPAUTEIIbHbIE
U OTpULIATENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTU4YECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IMPOTHBOPEYHS
B (haKTax, MNaHHBIX, HAOJMIONEHUSAX M YTBEPKIACHMSX, NpeqIaraTb KPUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, TEAYKTUBHBIX 1 MHAYKTUBHBIX
YMO3aKJIFOUEHNUH, YMO3aKIFOUEHNH 110 aHAJIOT UM,

IPOBOJNUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUN
(mpsiMble M OT NPOTHUBHOTO), BBICTPAMBAaTh ApPryMEHTALMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpATh crocol pemeHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus1, BIOMpaTh Hanbojee MOAXOIAIIMM C yUETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KPUTEPHUEB).



Bba3oBnle ucciaenoBarejabCcKue JeiCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUA HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTH BOMPOCH], (PUKCUPYIOIIKE MPOTHBOpEUYne, Mpo0IeMy, YCTaHABIUBATh
HCKOMOE€ U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIIEPUMEHT, MCCIIeIOBaHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OO0BEKTa, SBJICHMS, IIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX]1y 00BEKTaMH, SBJICHUSMHU, ITPOIECCAMMU;

CaMOCTOSITeNIbHO (opMynHpoBaTh O0OOOIIEHHUS M BBIBOABI 10 pe3yjbTaTam
MPOBEJEHHOT0 HAOJIIOACHUS, MCCIIEIOBaHUs, OIEHUBATh JTIOCTOBEPHOCTH IMOJYyUYCHHBIX
PE3yNBTATOB, BHIBOJOB M 0000IIIECHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOILECCA, a TaKXKE BbIJIBUTaTh
MPEIOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSAX.

Pabora ¢ undpopmanumeii:

BBISIBIISITH Je(DUIUTH HTHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U I pelieHus 3a/1auu;

BbIOMpATh WH(OpPMAIUI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MIPE/ICTABIICHHUS,

CTPYKTYpPUpPOBaTh HH(POPMAIMIO, TIPEJACTABIATE €€ B pa3IuyHbIX (popmax,
WJUTIOCTPUPOBATH Tpaduyuecky;

OIICHUBATh HAJEKHOCTh MH(GOPMAIIMU MO CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC eiCTBUMA:

BOCIIPHHUMATh U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHU C YCIOBHSMHU
¥ IeTISIMU OOILEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NMUCHMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10 X0y PEIICHHsI 33]a4i, KOMMEHTHPOBATh
NIOJTYYCHHBIN Pe3yJIbTar;

B XO0le OOCYKICHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBHI,
npoOJIeMbl, PeIIacMOl 3a/iadyM, BHICKA3bIBATh WJICH, HAIICJICHHBIC HAa MOWCK PCIICHHS,
COIOCTaBJISITh CBOM CYXKICHHS C CYXJACHUSAMH JPYTrUX YYaCTHUKOB JHAJora,
OoOHapy>KHBaTh pa3Indue M CXOJCTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3a/Jadyd, DKCICPUMEHTa, HCCIICIOBAHNUS,
NPOEKTa, CAMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajaad
MPE3CHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEHCTBUS
Camoopranusanus:

COCTABJISITH IIJIaH, AJITOPUTM PEIISHU 3a/1a4i, BEIOUPATH CIIOCO0 PEIICHUS ¢ yUETOM
UMEIOINXCS PECYypCOB H  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ yUETOM HOBOW MH(MOPMAIIUH.



CaMOKOHTPOJIb:

BJa/IeTh HaBbIKAMM I103HABATEIBHON pe(dieKcHM KaK OCO3HAHMsI COBEPILIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, HMX PE3yJbTAaTOB, BIAJAETh CHOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISl MpOLEcca U pe3yjbTaTa PEHIeHHs MaTeMaTU4eCKOu
3aJa4y;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3a]ayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIINUOOK, BBISIBIIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa €M U YCIOBHSIM, OOBSICHATH MPUUYUHBI
JOCTUKEHUS WM HETIOCTHKECHHSI Pe3yJIbTaTOB JACSITEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHasi 1eSITEJIbLHOCTD:

HOHHUMATh U UCIOJIb30BaTh MPEUMYILIECTBa KOMAHIHOM U UHIUBUYaIbHOU pabOThI
Opy pElIeHHH Yy4eOHbIX 3a]ady, NPUHUMATh LEJb COBMECTHOW JAESITENbHOCTH,
IUIAHUPOBAaTh OpPraHM3alMl0 COBMECTHOM paboThl, pacmpelnensTb BHUIbI padoT,
JIOTOBapUBaThCs, OOCYXKIaThb IPOLIECC U pe3ynbTar paldoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (0OcyxaeHus, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOThI M KOOPAUHUPOBATH CBOU
NEHCTBUS C APYTUMHU YI€HAMH KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Aa B OOLIMIA
MPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTrHble pe3yabTaTbl OCBOCHHUS (enepanbHO paboueid  IpPOrpaMmbl
0 MaTeMaTUKe MpPEJCTaBJICHBI MO rojamM OOy4eHHs B paMKax OTAEIbHBIX y4eOHBIX
KYPCOB B COOTBETCTBYIOLIUX pa3Jeiax HACTOAIIEW IPOrpaMMBl.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4ebnblll kKypc «Anredpa U Hadajna MaTEMaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HamOoJee 3HAYMMBIX B IMPOTPAMME CPEIHEro OOIEero oO0pa3oBaHMs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECIEYMBACT MHCTPYMEHTAIbHYIO 0a3y AJii M3Y4YEHHUS BCEX
€CTECTBCHHO-HAYYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (OPMHUPYET JOTUIECKOE U
a0CTpaKTHOE MBIIUICHHE OOYYaIOIIMXCS HAa YpPOBHE, HEOOXOJUMOM ISl OCBOCHUS
nHOOPMATHKH, OOIIECTBO3ZHAHUS, WCTOPHH, CIOBECHOCTH W JAPYTUX JUCITUTUIHH.
B pamkax pganHOTO y4eOHOro Kypca OOydYarouiuecss OBJIQJICBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW  HAyKd, KOTopas (QOpMyIHpyeT CBOM  JIOCTHIKCHHS
B MaTeMaTuyecko (opme.

VY4eOHbIl Kype aireOpbl M Hauajd MaTeMaTUYeCKOro aHaJIN3a 3aKJIaJblBa€T OCHOBY
JUISL  YCTICIITHOTO OBJAQJACHUS 3aKOHAMH (U3UKHA, XUMUH, OHWOJOTUH, TTOHUMAaHUS
OCHOBHBIX TEHJICHIIMN pPa3BUTHS SKOHOMUKH U OOIIECTBEHHOM >KM3HU, IO3BOJISET
OPHUEHTHUPOBATLCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIOJIb30BaTh WX I JalbHEHIIero oOpa3oBaHus U B IOBCEIHEBHOU
*®u3HH. B TO ke  Bpems  oBiageHuWe  aOCTPAaKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIMSAMHU anreOphl 1 MaTEMaTHYECKOTO aHajdu3a pPa3BUBACT YMCHHE
HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKAa3bIBaTh YTBEPKICHUS
C TIOMOINBI0 WHAYKIIMA W pPacCyXAaTh IACAYKTHBHO, HWCIOJb30BaTh OOOOIICHHE U
KOHKpETH3aIio, aOCTparupoBaHWe W  aHAIOTHIO, (OPMHPYET  KpPEaTHBHOE
U KPUTUYECKOE MBIIIIJICHUE.

B xone nzydyeHus yaeOHOTO Kypca «Anredpa U Hadajla MaTeMaTHISCKOTO aHATA3a)
oOy4arommecs MoJIy4ar0T HOBBIN OIBIT PEIICHHS MPUKIIATHBIX 33]]a4, CAMOCTOATEIILHOTO
MOCTPOCHUS MAaTEeMAaTHYECKUX MOJIeTICH peaNbHBIX CHUTyallui, WHTEPIpeTarun
MOJIYYCHHBIX PEIICHUH, 3HAKOMSITCS ¢ TPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B MIPUPOJIC, HAYKE U UCKYCCTBE, C BBIJAIONTUMUCS MATEMATHICCKUMU OTKPHITHUSIMU U UX
aBTOPAMH.

VY4eOHnbIit Kypc 00J1ajaeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MTOTEHITHAIIOM, KOTOPBIN
peanu3yeTrcss Kak dYepe3 Y4yeOHBIM MaTepual, CHOCOOCTBYIONUN (HOPMUPOBAHHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Yepe3 Crienu(PruKy yaeOHOU AeATEeTbHOCTH, TpeOyIome
MPOJIOJDKATEFHON KOHIEHTPAIIMM BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJyUYCHHBIN Pe3yJIbTaT.

B ocHoBe Meroauwku oOydeHuss anreOpe W HadajaM MaTeMaTHYECKOTO aHaln3a
JISKUT IEATCTbHOCTHBINA MPUHITUTT 00yUYEHUS.

B crpykType yueOHOro Kypca «Anrebpa M Havajga MaTEMaTHUYECKOTO aHaJIH3ay
BBIJICJICHBI CJIETYIONTUE COACPIKATETLHO-METOANIECKUE TUHUH: « N CIa ¥ BEIYUCTICHUSY,
«DyHKMu u rpadukmy, «YpaBHEHUS W HepaBeHCTBa», «Hawama maTemarmueckoro
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aHanm3a», «MHOXKeCTBa W JIOTMKa». Bce OCHOBHBIE cOAepKaTelbHO-METOINYSCKUE
JUHUU W3y4YalOTCs Ha MPOTSHKCHUU ABYX JIET OOy4YeHHS Ha ypPOBHE CPEIHEr0 OOIIero
oOpa30oBaHUs, €CTECTBEHHO JOIOIHSS JIPYT Jpyra U MOCTEIICHHO HACHIIIAsCh HOBBIMU
TeMaMu U paznenamu. J[aHHBIH y4eOHBIA KypC SIBISICTCS MHTETPATHBHBIM, IMOCKOJIBKY
oOBeauHSET B ceOe COAep)KaHNe HECKOJBKMX MAaTeMAaTHUYECKUX TUCITUTUINH, TAKMX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHaJN3, TEOPHST MHOXKECTB, MAaTEMATHYECKas
joruka u apyrue. [lo Mepe Toro kak oOydaromirecsi OBIaJeBalOT BCE Ooyiee MHUPOKUM
MaTeMaTHYeCKUM  allapaToM, y HHX TOCIEAOBATeNIbHO  (OpPMHUPYETCS W
COBEPIIICHCTBYETCS YMEHHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJIENbh PEAIbHON CUTYaIlHH,
NPUMEHATh 3HAHUS, TOJYYCHHBIC TPH H3YyYEHWH Y4EeOHOTO Kypca, I PEIICHUS
CaMOCTOATENLHO  CHOPMYJIUPOBAHHOM  MaTEMaTHYECKOM  3ajaud, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JIMHAS «Uucina W BBIYUCICHHS» 3aBepIiacT
dbopMHpOBaHUE HABBIKOB HCIOJb30BAHUS JACHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAyaTO Ha ypOBHE OCHOBHOTO oOmiero oOpaszoBanusi. Ha ypoBHe cpemHero oOiero
oOpa3oBaHus 0c000€ BHUMaHUE ynenseTcs (pOpMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYHCIICHU, BKIIIOYAIOMIMX B C€0s MCMHOJIB30BAHHUE Pa3IMYHBIX (OPM 3alucH 4ucia,
yMEHHUE JeNlaTh NPHUKUIKY, BBIMOJIHATH MPHUOIMHKEHHBIC BBIYHCICHUS, OIICHUBATH
YHUCJIOBBIE BBIPAXKEHUS, pabdOTaTh C MAaTEeMaTUYECKUMU KOHCTAHTaMH. 3HAKOMBIE
OOyJaroIIMMCsl MHOYKECTBA HATYPaIbHBIX, IEBIX, PAIMOHANBHBIX M JTCUCTBUTEIIBHBIX
YHUCeN JOTOTHAIOTCS MHOXECTBOM KOMIUICKCHBIX YHCENl. B KaXao0M U3 3THX MHOYKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIUPUUYECKUE 3a/1aud U OIMEpallvu: JIEICHHE
HAIIeJIO, OMEPHUPOBAHHME OCTATKaMU HAa MHOXECTBE IIENIBIX YHCEN, 0COObIe CBOMCTBA
pallMOHAIIBHBIX U WPPALMOHAIBHBIX YHCEN, apu(PMETHUYECKHE Olepanuu, a Takke
W3BJICUCHHUE KOPHS HATypajJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mociieoBaTeNTbHOMY PACIIMPEHHUIO Kpyra HCHOJB3yeMbIX YHCET W
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPUMEHEHHUS A PEIICHUS Pa3INdHbIX 3a/1a4
dbopMHpyeTCs TIPEICTAaBICHHE O EIWHCTBE MATEMAaTHKH KaK HaykKd HW e€ poyr
B TIOCTPOCHUH MOJIEICH peaqbHOr0 MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHne u
KOHKpETU3AIHSI.

JIuaus «YpaBHEHHS 1 HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO O0YUICHHUS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzene [Iporpammbl
NPEeIyCMOTPEHO pEIICHHe COOTBETCTBYIOINMX 3amad. B pesympTaTe oOydarommecs
OBJIAJICBAIOT PA3IMYHBIMA METOJAaMH PEIICHUS PAMOHAIBHBIX, HPPAIlMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUN, HEPABCHCTB U
CHUCTEM, a TaKXKe 3a7ad, CoacpiKalux IapaMeTphl. [lomydeHHBIE YMEHHS IIHPOKO
WCIIOJIB3YIOTCSI TIPH UCCIIEAOBAaHUM (PYHKITUN C TIOMOIIIBIO TIPOU3BOIHOM, MPU PEIICHUN
NPUKJIATHBIX 3a7ad U 3a7ad Ha HAXOXKJICHHE HAaWOOJBIINX M HANMEHBIIUX 3HAYCHUH
¢bynkun. JlaHHas coaeprkaTellbHas JIMHUS BKJIIOYAEeT B ce0s Takke (QopMHpOBaHHUE
YMEHUW BBIMONHATH pacdy€Tel 1Mo (QopmyliaMm, mpeoOpa3oBaHUsI PaAlMOHAIHHBIX,
UPPAIMOHATIBHBIX ¥ TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TAK)KE BBIPAXKCHHUM,
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colep)KaluX cTeneHu u Jjorapudmsl. brmarogaps wusyueHuro anreOpandeckoro
MaTepuana MPOUCXOIUT JajlbHEMIIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOIO
MBIIUICHUS 00yYaromumxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PAcCyKIEHUMN, paOOThI
C CUMBOJIbHBIMHU (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJIE
paBeHCTB U HepaBeHCTB. Aunrebpa mnpemaraecT 3()QEKTUBHBIE HWHCTPYMEHTHI
JUISL pELIeHUs] PAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HAJISIIHO IEMOHCTPUPYET
CBOM BO3MOYKHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeTonnYecKass JMHUA  «DyHKIMM U IpauKW»  TECHO
HepernsieTaeTcs ¢ pyrMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJIENOBATEIBHOCTh  M3Y4YEHHs  marepuana. l3yueHume  CTENEeHHOM,
NOKa3aTeNbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUUYECKUX (PYHKLUN, UX CBOHCTB U
rpauKoOB, HCHOJb30BaHUE (QPYHKUMN /I pElIeHHus 3adad U3 APYruX y4eOHbIX
IIPEIMETOB U PEAIIBHOM JKU3HU TECHO CBA3aHO KAaK C MATEMAaTHYECKUM aHAJIU30M, TaK U
C pelleHHeM ypaBHEHUH U HepaBeHCTB. [Ipu »TOM Oosiblloe BHMMAaHHE YAENSAETCS
(GOpPMHUPOBAHUIO YMEHUS BBIpAXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKIY Pa3IuYHbIMU
BEJIMYMHAMH, UCCIIEOBaTh IMOJyuYe€HHblE (YHKIUHU, CTPOUTh UX Tpaduku. Marepuan
ATOM COAEpKAaTEIbHON JIMHUM HAlleJIEH HA Pa3BUTHE YMEHUN U HAaBBIKOB, MO3BOJISIOIINX
BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (opMe: aHaTUTHYECKOM,
rpaduyeckoil u cioBecHOU. Ero nzydeHnue crnocoOCTBYET pa3BUTHIO alITOPUTMUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHWI0 M  KOHKPETU3AllMU, HCIOJb30BAHUIO
aHAJIOTHUM.

ConepxarenpHass JmHUA «Havana MareMaTWyeckoro aHaivsa» IO3BOJIAET
CYIECTBEHHO pAaCIIMPHUTh KPYyI KaK MaTeMaTHYeCKUX, TaK W NPUKIAJHBIX 33]ad,
JIOCTYITHBIX O0yYaroIIUMCs, TaK KaK Y HUX TMOSBISIETCS BOBMOXHOCTbh CTPOUTh IpauKu
CJIOXHBIX (DYHKIIMI, ONIpeAeNaTh X HauOOJIbIIME U HAUMEHbILINE 3HAUECHHUSI, BBIYUCIISATh
wiomaau GuUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. JlaHHas
coJiep>KaTelibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TTOCTPOEHUSI MaTEMATHY €CKUX
MOJEJIE pealbHBIX CUTyallMi, II03BOJIIET HAxXOJWTh HAWIy4YIIEEe PEIICHUE
B IPUKJIAJAHBIX, B TOM UYHCJIE COLUUAIbHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaTeMaTHYECKOTO aHajiu3a CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(GopManIbHO-JIOrMYECKOTO0 M KPEaTUBHOIO MBILUICHUS, (HOPMHUPOBAHHUIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MaTeMaTUKU B HAyKe, TEXHUKE M HMCKYCCTBE.
OOyyarolyecs y3HAIOT O BBIIAIOMIMXCSA pe3yibTaTaxX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTeMaTHKHU KaKk HayKu, 1 00 X aBTOpax.

ConepxarenbHo-MeToquYecKas TuHus «MHOXKeCTBa M JIOTHKa» BKJIOYAET B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATUYECKOU JIOTUKH. Te€OpEeTUKO-MHOKECTBEHHbBIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHONM MaTEMaTUKH M MpeiararT
HauOosiee yHUBEPCAIbHBIA S3bIK, OOBENAMHSAIOIIMN BCE pa3lieibl MaTeMaTHUKUH U €€
NPUIOKEHHI, OHU CBS3BIBAIOT PA3HBIE MATEMATUUECKHUE TUCUUIUIMHBI U UX MIPUIIOKEHUS
B equHoe ueinoe. Iloaromy BakHO 4aTh BO3MOXHOCTh OOydarolEMycsl MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKHU M MCIOJb30BaTh €ro
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JUTSL BBIPDOKEHUSI CBOMX MBICIEH. [[pyruM Ba)KHBIM NMPU3HAKOM MaTEMAaTHKH KaK HAyKd
cleAyeT NpPU3HAThL CBOWCTBEHHYIO €W CTPOroCcTh OOOCHOBAaHUWA U CIIEIOBAaHHE
OTpeNeNEHABIM TIpaBUIaM TIOCTPOCHUS JIOKA3aTeIhCTB. 3HAKOMCTBO C DJIEMEHTaAMHU
MaTEeMaTHYECKONH JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTHUECKOTO  MBIUICHUS
OOyYaroIIMXCs, MO3BOJIIET UM CTPOUTH CBOHM PACCYXACHHS Ha OCHOBE JIOTUYECKUX
npaBwil, GOPMUPYET HABBIKK KPUTHIECKOTO MBITIIICHUSI.

B yueb6HOM Kypce «Anrebpa v Hadyajla MATeMAaTHYECKOTO aHAJIM3a) MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJCIMPOBAHUS, KOTOpPBHIE TPHU3BAHBI CIOCOOCTBOBATH
(OpPMUPOBAHHIO HABBIKOB TOCTPOCHUS MOJEJICH peaTbHBIX CUTYAIlUd, UCCIICIOBAHHS
THX MOJeJied C TIOMONIbIO ammapaTra ajreOpbl W MaTeMaTHYeCKOro aHalln3a,
UHTEPIIPETAlUNA TIOTYYCHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIBIH
W3 Pa3feiioB TPOTPaMMBI, TOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO
UCTIONB3YEeTCSl  JUIsl  PEIICHWs TPUKIATHBIX 3adad. [Ipu  permeHun pearbHBIX
MPAKTUYECKUX 3a7a9 OOyJaroIIHecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BaTh aHAJIOTHIO, 0000maTh U
KOHKPETH3UPOBaTh MpodieMy. JlearenbHoCcTh 1Mo (DOPMHPOBAHHWIO HABBIKOB PEIICHUS
MPUKIATHBIX 33/1ad OPTaHU3YeTCS B TIPOIECCe M3YyYEHHUs BCEX TEM y4eOHOTO Kypca
«AnreOpa 1 Hauasa MaTEeMaTHUECKOTO aHATTN3a).

Ha um3ydenne ydeOHOro Kypca «AnreOpa ¥ Hadajga MAaTeMaTHYECKOTO aHAU3a»
orBoauTcs 272 daca: B 10 kimacce — 136 wacos (4 daca B Hegemo), B 11 kiacce —
136 vacos (4 yaca B HEJICITIO).

COJEPXXAHUE OBYYEHUA
10 KJIACC

YucJa v BbIYHCTECHUA

Pammmonaneabie ymcma. OOBIKHOBEHHBIE M JECATHUYHBIC JIPOOHM, TIPOIICHTHI,
OeckoHeuHbIe Tepuoaudeckue Apoou. [IpumeHenune npoodeit u MpOIEeHTOB JIJIs PEIICHUS
MPUKJIAAHBIX 33144 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM JKU3HU.

leucTButenbHble  4yuciia.  PalMoHanbHBIE W HUpPpPALMOHAIBHBIE  YHUCIA.
Apudmernueckue onepanuu ¢ ASHCTBUTEIHHBIMHA YUCIaMi. MOyJb IEHCTBUTEIIBHOTO
yucia v ero cBoicTra. [IpubmmkEHHBIC BEIYUCIICHNUS, TIPABUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA PE3YJIbTATA BEIYUCIICHUM.

Crenenb ¢ nensIM mokazareneM. bunom Herotona. Mcnosp3oBanue mMoaXoasInen
GbopMBI  3amMCH  JEHCTBUTEIBHBIX YHCEN IS PCEIICHHS MPaKTHYSCKUX 3a1ad |
MPEICTABJICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢ paunuMOHalbHBIM TIOKa3aTreleM U €€  CBOICTBA, CTENEHb
C ICMCTBUTEIBHBIM ITOKA3aTEJIEM.

Jlorapudpm uymcna. CpoiictBa jorapudma. JlecsTuuHble U HaTypalibHbBIC
JoTapu(MbI.
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CuHyCc, KOCHUHYC, TAaHI'€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YpPaBHEHUSI.
PaBHOCMIIBHBIE ypaBHEHMST W ypaBHEHuUsA-cilencTBUA. HepaBeHCTBO, peuieHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-pPAlMOHANBHBIX YPaBHEHHUH H
HEpPaBEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOro4JIeHa HA MHOTOYICH
c ocratkoM. Teopema be3y. Muorouiensl ¢ uensiMu kodduimenramu. Teopema
Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WNppannonaneHeie ypaBHEHHs. OCHOBHBIE METOIBI PEIICHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IToka3aTenbHble ypaBHEHHMS. (OCHOBHBIE METOJBI pELIEHUS IOKa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS JOTapUPMHUUECKUX
YPaBHECHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHU.

Pewienne cucrem MMHENHBIX ypaBHEHHW. MaTpuila CUCTEMBI JINHEWHBIX YPAaBHEHHI.
Onpenenurens MaTpuipl 2X2, €ro r€OMETPUYECKUN CMBICT M CBOMCTBA, BBIYHUCIICHUE
€ro 3HA4YCHUs, IPUMEHEHUE ONPEACIIUTENd JUId PELICHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUM. PellieHne npukIIaaHbiX 3a/1a4 ¢ MIOMOIIBI CUCTEMbI JIUHEUHBIX YPABHEHUH.
HccnenoBanre NOCTPOEHHOW MOJIENM C TOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJIEJIE pEATbHOM CUTyallUd C TOMOIIBIO
YPaBHEHUM W HEPABEHCTB. [IprMeHEHHE ypaBHEHUM M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKH U peaabHOM KU3HH.

DyHKIUN U TpaPuKHU

OyHkIusa, cnocobbl 3amaHus  GyHKIUMUA. B3ammHO oOpaTHBIE  (YHKIIHW.
Komnozuums pyukiuii. ['paduk dynkuuu. SnemeHntapHbie mpeodpa3zoBaHus rpaduKkoB
GbyHKIHiA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd QyHkuuu. Hymmu ¢yHkuuu.
[TpomexyTku 3HaKomoctossHCTBa. YETHble W Heu€THble (yHKUuHU. llepuoanueckue
bynkuuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKUIMU. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIUN HA IPOMEXKYTKE.

JluneliHasi, KBaApaTHU4Hass W JPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPapUKOB.

Crenennas (yHKUMS C HaTypaldbHbIM W LENbIM IOKa3zareiaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0 CTemeHH Kak (YHKIMH OOpaTHOW CTENeHU
C HaTypaJIbHbIM [1OKa3aTEJIEM.
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IlokazarenpHast U Jorapupmuueckas (yHKIUU, HUX CBOMCTBA M TpauKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peHICHUS] YpaBHEHHIA.

TpuronomeTrpuyeckasi OKpyKHOCTb, OIIPEEICHUE TPUTOHOMETPUUECKUX (PYHKIIMH
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U siBileHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTE€MaTU4YeCKOM MHAYKUMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
Hctopusi BO3HMKHOBEHHS MAaTEMaTUYECKOIO aHalu3a KaK aHajln3a OECKOHEYHO
MaJbIX.

Apudmernueckass M TE€OMETpUYECKAsl Mporpeccuu. beckoHeuHo yObIBaronias
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpu4ecKon
IpOrpeccuu. JIMHEMHBIM W 3KCHOHEHUHMAIBbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IIPOLIEHTOB. M cronap30BaHMe MPOTPECCUM I PEIICHHS PEAIBHBIX 3a/1a4 IPUKIAJHOTO
Xapaxkrepa.

HenpepsiBable pyHKIMHM ¥ uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadUKOB
¢ynkuumid. CBoiicTBa (QYHKUMH HENpPEpBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBajoB
JUIS pellieHus: HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPEPhIBHBIX (PYHKIMN U1 PEeILICHUs
3a;ad.

IlepBas m BTOpas mnpousBoAHble (yHKUMH. OmnpeneneHue, reoOMETPUYECKUd u
(bu3MYeCcKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHOM K TpaduKy QyHKIIUH.

[IpousBoansie 3neMeHTapHbIX (yHKUMA. [[pon3BogHAas CyMMBbI, MpPOU3BEACHMUS,
YaCTHOTO YU KOMMO3UIMHU (QYHKLIUM.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Ounepa—
Benna. [IpumeneHne TeOpeTUKO-MHOXKECTBEHHOTO ammapara Juisi OIMCAHUS PEalIbHbIX
MPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a7]a4 U3 APYTUX yu4eOHBIX IPEIMETOB.
Omnpenenenue, TeopeMa, CBOWCTBO MaTEeMaTHYECKOrOo OO0bEKTa, CIEJICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KJIACC

Yuciia 1 BbIYUCICHUS

Harypanbubie u niensie uncna. [[pumeHeHrne TpU3HAKOB JACIMMOCTH LIEJbIX YUCe,
HanOonbIui o01mmii nenurens (nanee — HOJl) m HaumeHnsbiee oO1iee kpatHoe (anee —
HOK), ocratkoB mo mopyito, aiaroputMa EBkimaa 1jis pemieHusl 3afad B IEJBIX
YHUCIIax.

Komniexchple umcna. Anredpandeckas W TpUroHOMeTpuueckas (OpMbI 3alucu
KOMITJIEKCHOTO 4YHuCia. Apu]MeTHdecKue omepanud ¢ KOMIUIGKCHBIMH YHCTIAMHU.
N3o0pakeHne KOMITIEKCHBIX YMCesl Ha KoopauHaTHOU miockoctr. dopmyna Myagpa.
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KOpHI/I N-OM CTEIEHU M3 KOMILUIEKCHOIO 4YHCla. HpI/IMeHCHI/IC KOMINIJICKCHBIX YHUCCII
AJI1 PCIICHUSA (I)I/ISI/I'-IGCKI/IX U rCOMCTPUICCKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYIMHOCTh YPaBHEHUW U HEPABEHCTB. PaBHOCUIIBLHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHUI c MOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. PeneHne TpuroHoOMeTpuyeCKux HEPaBEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEHICHHUS CUCTEM H COBOKYIHOCTEM pallMOHAJBHBIX,
UppalMoHaIbHBIX, IOKA3aTEIbHBIX U JOTAPU(PMUIECKUX YPABHEHUM.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TTApaMETPAMHU.

[IpumeHeHne ypaBHEHMH, CHUCTEM M HEPABECHCTB K PEUICHUIO MATEMATHYECKUX
3ala4 W 3a7a4 W3 Pa3IMuHbIX 00JIaCTed HAYKU W peajbHOM >KU3HU, MHTEpHpeTaIus
MOJTYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'padux xommnozunuu QyHkiuid. ['eomerpuueckne oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKHU.

['padrueckue MeTobl pelieHrs YpaBHEHUI U HEPABEHCTB. [ 'paduyeckrue MeTo bl
peleHns 3a1a4 ¢ napaMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKUUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NpPH PEHICHUH 33aJad M3 APYrHX Yy4deOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Havajsa maTeMaTH4eCcKOro aHajaIm3a

[IpumeHneHnrne TPOW3BOJHON K HCCIENOBAHWIO (YHKIIMI HAa MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoknenne HamOOJbIIero W HAaWUMEHBIIETO 3HAYEHWUW HENpepbhIBHOU
(GyHKUIHMU Ha OTpE3KE.

[IprmeHeHne Mporu3BOIHOM ISl HAXOXKICHUS HAWTYYIIEr0 PEMICHUS B TPUKIIAHBIX
3a/iayax, JAJig ONpeeeHUs] CKOPOCTH U YCKOPEHUS MpoILecca, 3aAaHHOro (hOpMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHus epBOOOPA3HbIX.

Nurerpan. I'eomeTpuyeckuil CMBICI UHTETpasia. BeluuciaeHue ornpenes€HHOro
uHTerpana no gopmyne Hetorona—JleiOuuua.

[IpumeneHne uHTerpaia AJisg HaXOXKACHUS TUIOIIaied TUIOCKUX Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemennit  auddepeHIManbHbBIX  ypaBHEHUH. MaremaTudeckoe
MOJIEJIMPOBAHUE PEATbHBIX MPOLECCOB C MOMOIIbIO AU hEepeHIIUANTbHBIX YPABHEHH.
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INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kiiacce 00y4aroniniicst moay4duT CaeAyIOUIie NpeAMETHbIC
pe3yabTaThl MO OTJCIBHBIM TeMaM ¢eepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayajza MaTEMaTUUECKOIO AaHATTU3a»:

Yuciia 1 BbIYUCIICHUSA

CBOOOZIHO OMNEpUpPOBATh MOHATHSIMH: pAlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoIMyecKkas Ipo0b, MPOLIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

MPUMEHSATH IpOOU M MPOLEHTHI JUIsl PEIICHUs NPUKIAJHbIX 3334 U3 Pa3IHMYHbIX
OTpacier 3HaHUM U PEaIbHOM KU3HU;

MPUMEHATh NPUOIHKEHHBIE BBIUMUCIEHUS, TMPABWIA OKPYIJIEHUSA, NPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;

CBOOO/IHO ONIEPUPOBATH MOHATUEM: CTENEHb C LEJIBIM [TOKA3aTeIeM, UCII0Ib30BaTh
HOJIXOAIIYI0 (POPMY 3aMKCH IEHCTBUTENBHBIX YUCE ISl PEIICHUs MPAKTUYECKUX 3a]1a4
Y IIPEJCTABIICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATUEM: apUPMETUYECKH KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOZIHO OIEpPUPOBaTh IOHSATHEM: CTENEHb C palMOHAJIbHBIM IIOKAa3aTeJIEM;

CBOOOTHO ONEPUPOBATH MOHATUAMH: JOrapu(m Yucia, 1eCATUYHbIE U HATypajbHbIE
JorapudMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTaHI€HC
YUCJIOBOT'0 apTyMEHTA,

ONEPUPOBATh TOHATHUSAMU: APKCHHYC, APKKOCHHYC W apKTaHI'€HC YHCJIOBOTO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MIPUMEHSTH PA3IMYHBIC METOJIBI PEIICHUSI PAITMOHATBHBIX U APOOHO-PAITMOHAIBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSMHM: MHOTOYJIEH OT OJHOM TEepPEeMEHHOM,
MHOTOWICH C IENbIMU KOod(uimeHTamMu, KOpHA MHOTOWICHA, MPUMEHATH JEJICHUE
MHOT'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miist pemenus
3a7ad4;

CBOOOJHO OMEpPUPOBATh MOHATHSIMHU: CHUCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpula,
ONpEeNIeNIUTENb MATPULIBI 2 X 2 U €r0 T€OMETPUUECKUN CMBICH, UCTOIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 i BBIYUCIICHUS €ro 3HAYCHHS, MPUMEHSTH OMpPEaACIUTENN
JUIS. PEIIEHUs] CHUCTEMBI JIMHEMHBIX YPAaBHEHHM, MOJEIUPOBATh PEAIbHBIE CUTyallUH
C MOMOIIBIO CUCTEMBI JMHEUHBIX YpPaBHEHUW, HWCCIEAOBATH MOCTPOEHHBIE MOIECIU
C MOMOILBIO MAaTPUIL U ONPEACIIUTENIEH, HHTEPIPETUPOBATH MOJYYEHHBIN pE3yNIbTaT;

UCII0JIb30BATh CBOMCTBA IEUCTBUI C KOPHSAMU JUIsl MPe0Opa30BaHUs BbIPAKEHUN;
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BBIMOJIHATh IPEe0Opa30BaHUSI YHMCIIOBBIX BBIPAKEHUH, COJEp)KAIMX CTEHEHU
C pallOHAJIbHBIM IMOKA3aTEIEM;

MCIIONIb30BaTh CBOMCTBA JOrapuMoB aisi mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKEHN;

CBOOOZIHO OMEpUPOBATh TMOHATUSMHU: HpPpPALMOHANBHBIC, TIOKa3aTeNbHBIE |
JorapuMuyueckue ypaBHEHMs, HAXOIUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
IIEPEXOA0B WM OCYILIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (OpMYJbl i IMpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CcBOOOIHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHUE, IPUMEHATD
HeoOXoauMble (OpMYJIbl JJIi PEUIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJICIMPOBATh PEealIbHbIE CUTYallUd Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCJIOBMIO 3aJadM, HCCIENOBATH ITOCTPOCHHBIE MOJEIH
C UCIIOJIb30BAHMEM allllapara aiareopsl.

DOyHKUMHU U TPAPUKHU:

CBOOO/ZIHO OINEpPUPOBaTh NOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKLHUH,
B3aMMHO OOpaTHbIe (QYHKIMHM, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BBITIOIHSATH
AJIEeMEHTapHbIE PeoOpa3oBaHusl rpa@uKoB HyHKIIHIA;

CBOOOJIHO OTIEPUPOBATH MOHATHIMH: 00J1aCTh ONPEICTICHNUS U MHOXKECTBO 3HAYEHHI
byHKIMA, HYIH QYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO  ONEpPUPOBATH MOHATHAMH: UETHbIE M  HEUETHBIE  (PYyHKIUH,

nepuoaudeckue QyHKIINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI U
MUHUMYMBI (DYHKITUH, HanOOJIbIlIee 1 HAaNMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIBbHBIM H LIETTBIM
nokasaresieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTesieM,
rpa@uk KOpHS N-Oi cTeneHM Kak (PYHKIMKW OOpaTHOM CTEMEHW C HaTypaJIbHBIM
MOKa3aTeNeM;

OTIEpUPOBATH MOHATUSAMHU: TUHEHHAS, KBaJIpaTHUHAS U TPOOHO-TMHEHHAsS (YHKIIUH,
BBITIOJHATH 3JIEMEHTAPHOE HCCIIeIOBAaHUE U TTOCTPOCHUE UX TpadUKOB;

CBOOOJTHO OIMEpUPOBATh TMOHATUSIMH: TIOKa3aTelbHAas © JorapupMudecKas
(byHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIH30BaTh MX TpadUKU 7S PEIICHUs ypPaBHEHUH;

CBOOOMHO  OMEpUpOBaTh  TMOHSATHUSIMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
OTpe/ieNieHNe TPUTOHOMETPUUYECKUX (DYHKIIUN YHCTIOBOTO apTyMEHTa,;

UCIOJIb30BaTh Tpaduku (PyHKUUN AJI1 UCCIIEOBAHMS MPOIIECCOB U 3aBUCUMOCTEN
NP peIIeHUH 3a7ad U3 APYTrux Y4eOHBIX MPEIMETOB M PEabHOW JKU3HHU, BBIPAXKAThH
dbopmyIamMu 3aBUCUMOCTH MEX]Ty BEIMUNHAMU;

Hauyana MaTeMaTH4ecKOro aHAJIN3a:

CBOOOZIHO ONEpUPOBAaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBaloOIIas Te€OMETpUYECKash MPOTPEecCHsi, JIMHEHHBIA H
HKCIIOHEHLIMAJIbHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh INPECTaBIECHUE
O KOHCTAaHTE;
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UCIIOJIb30BaTh MPOTPECCUU JUISl PEIIEHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIE0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHa3a Kak aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOZIHO OMEpHUPOBATh MOHITUSIMH: HENpPEpPBHIBHBbIC (PYHKIMH, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka QyHKIIHIH;

CBOOOJTHO OIEpupoBaTh MOHATHEM: (YHKUHS, HENpephiBHAs Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelIeHHs 3a/1a4;

CBOOOJHO OTIEPUPOBATH MOHATUSIMU: TE€pBas U BTOpask MPOU3BOJHBIC (DYHKIINH,
KacarenbHas K rpaduky GyHKINU;

BBIYHCIISITH MTPOU3BOJHBIC CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIUU JBYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

MCIIOJIb30BaTh FTEOMETPUUYECKUA U (PU3MUECKHUI CMBICI TPOU3BOAHON JIJISl PEILICHHUS
3asay.

MHoskxecTBa M JIOTHKA:

CBOOO/JHO OINEpUPOBATH MOHSATUSIMHU: MHOXKECTBO, OINEpallid HajJ MHOXKECTBAMU;

VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amIapar sl ONMKUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, MIPU PEIICHUU 33/1a4 U3 JPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh TOHATHUSAMH: OMNpEJICIICHHE, TeopeMa, YpaBHCHHE-
CJIEICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J10KA3aTeIbCTBO, PaBHOCHJIbHBIC
YPaBHEHUS U HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce 00yqaroniuiicss MOJIYIHUT CICTYIOIINE MPEIMETHBIC
pE3yNbTaThl IO OTIEIBHBIM TeMaM (eepalibHON pabouel mporpaMMbl y4eOHOTo Kypca
«Anredpa ¥ Havajga MATEMaTUYECKOr0 aHATTU3a»:

YucJia ¥ BbIYHCITECHHUA:

CBOOOJHO OIEpHUPOBATh IMOHITHUSMU: HATypallbHOEC M IICJIOE€ YHCI0, MHOXKECTBA
HATYpaJIbHBIX U LEJbIX YUCEI, UCTI0JIb30BaTh MPU3HAKK AETUMOCTH 1enbix yucen, HOJJ
n HOK HatypanbHBIX YuCen A peuieHus 3a1ad, IPUMEHSTh alroputM EBKina;

CBOOOJIHO OTEpUPOBATH MOHITHUEM OCTAaTKa MO MOJYJIIO, 3aMUChIBATh HATYPAIbHBIC
YHUCJIa B pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMIIJIEKCHOE YHCIO U MHOXECTBO
KOMIUICKCHBIX YHCEJ, NPEACTaBISATh KOMIUICKCHBIC 4YHCIa B alreOpandecKol M
TPUTOHOMETPHYECKON (OopMe, BBIONHATh apU(PMETHUYCCKHE OICpallik ¢ HUMH M
n300pakaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: UWPPANUOHATIBHBIC, TOKAa3aTeIbHBIE |
jgorapuMUYECKre HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHIbHBIX
MIEPEXO/IOB;

OCYIIECTBIISATH 0TOOP KOPHEH MPHU PEIICHUHA TPUTOHOMETPUUECKOTO YPaBHEHUS,
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CBOOOJTHO ONIEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITh
HeoOxoaumble (GOpMYNbl JJIi PELICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOJTHO OMEpUpPOBaATh MOHSATUSMU: CUCTEMA U COBOKYIIHOCTH YpaBHEHUH U
HEPABEHCTB, PABHOCHWIIBHBIE CHUCTEMBl W CHCTEMBI-CIEICTBUS, HAXOAUTH PEIICHUS
CUCTEMBl M COBOKYIHOCTEH pallMOHAJIBHBIX, HPPALMOHAIBHBIX, [OKAa3aTEIbHBIX U
jgorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaTh palMoHalIbHbIE, UPPAIlMOHANIbHBIE, TTOKa3aTelbHbIe, JIOTapudMUUecKue u
TPUTOHOMETPUUYECKHE YPABHEHHUS 1 HEPABEHCTBA, COJIEPKAIIME MOIYJI U apaMeTphl;

IPUMEHSTH Tpadprueckre MEeTOAbI JAJI PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TaKkKe
3a/1a4 € MMapaMeTpaMHu;

MOJIEIMPOBAaTh PEAIbHbIE CUTYallMUd Ha s3bIKE aireOpbl, COCTaBIATh BbIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M X CUCTEMBI IO YCIOBUIO 33Ja4d, UCCIIEI0OBATh IOCTPOCHHbBIE
MOJIEJIM C HCIHOJBb30BaHUEM ammapara ajireOpbl, MHTEPHPETUPOBATH IOJTYUYECHHBIH
pe3ynbTar.

DOyHKUMH U TPaPUKH:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHMS M CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYeCKne oOpa3bl YpaBHEHH W HEPABEHCTB HAa KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: IPaQUKU TPUTOHOMETPUUYECKUX (PYHKIUI;

OPUMEHATh QYHKIUH JJIsl MOJIETTUPOBAHUS U UCCIIEI0OBAaHUS pEabHBIX IPOLIECCOB.

Hayajia MaTeMaTH4€CKOro aHaJIn3a:

MCIIOJIb30BaTh MPOMU3BOJHYIO NJisl MCCleOBaHUA (YHKIMM HA MOHOTOHHOCTb W
OKCTPEMYMBI;

HaxXoAWTh HauOoJiblllee W HauWMEHblIee 3HadeHHs (YHKUUU HENpepbIBHON
Ha OTPE3KE;

UCIIOJIB30BAaTh  IPOU3BOJHYHO  JUIA  HAXOXKACHUS  HAWIYUIIEerOo  PELICHUs
B IIPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-DKOHOMUYECKUX, 3aJa4dax, Il ONpeaeiICHUs
CKOPOCTHU M YCKOPEHHUSI MPOIECcca, 3aJaHHOTO (OpMyJION Uiu Tpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: NEPBOOOpa3Has, ONPEACIEHHBIA MHTETpa,
HAXOJUTh MepBOOOPA3HBIE ATIEMEHTAPHBIX QYHKIUNA U BBIUYUCISATH HHTErpai o hopmyie
Hrrorona—JleiOnuna;

HaXOIUTh IJIOLIAAH TUIOCKUX (PUTYp U 0OBEMBI TEJ C TOMOIIBIO0 HHTETPAaIa;

UMEThb MPEACTABICHUE O MATEeMaTUYECKOM MOJECIMPOBAHUM Ha IIPUMEPE
cocTaByieHUs TU(PPepeHIINATbHBIX YPABHEHHUI;

pelars IpUKIagHbIE 3aJayd, B TOM YHUCJIE COLMAJIbHO-DKOHOMUYECKOIO U
(u3MYECKOro XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KomuuectBo OcHOBHBIE BUJIBI ACATEIHBHOCTH
OcHOBHOE coAepKaHue
pazzeina (TeMbl) 4acoB 00yUaronmxcs
MHO0k€eCTBO 24 MHO0K€eCTBO, Ornepauu Hcnonws3oBath TEOPETUKO-
JNEUCTBUTEIBHBIX YUCET. HaJI MHOYKECTBAMH M UX CBOMCTBA. MHO’KECTBEHHBIH anmnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OITMCAHUSA XO4a PEIICHUS

PantmonanbHbie ypaBHEHUS
1 HEpaBEHCTBA.

CucreMbl TMHEWHBIX
YPaBHEHUM

[IpumMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIS1 pELICHUS 3a/1a4.

Pannonaneabie uncina. OOBIKHOBECHHEIC
U JICCATUYHBIE APOOH, TPOLICHTHI,
OCCKOHEUHBIC TIEPUOIMICCKHE APOOH.
[IpuMenenue qpobeit 1 NpOLEHTOB
JUISL peIIeHUs] TPUKIIAIHBIX 3a]1a4.
JlerCTBUTENIBHBIC YHCIIA.
PanronanbHbIe U MppallMOHATILHBIC
yucaa. ApupMeTruuecKkue oneparuu

C JCUCTBUTEIILHBIMHU YK CJIAMH.
MonyJib IEMCTBUTEIILHOTO YHCIA U €TO
cBoiicTBa. [Ipubnmxénnble
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYMCIICHU.

MaTeMaTHYECKHX 3a7a4, a TAKXKE
pEaIbHBIX IPOLIECCOB U SIBJIICHUM.
OnepupoBath MOHATUSMH:
palMOHANIbHOE YUCIIO0, OECKOHEUHAS
nepuoanYecKas Apoob, MPOLEHTHI;
UPPALMOHAIIBHOE U ACHCTBUTEIIBHOE
YUCII0; MOAYJIb JEUCTBUTEIBLHOTO

YU CJIa; UCIIOJIB30BaTh ITU MTOHATHS
IIPU IPOBEAECHUM PACCYKICHUIN

U JI0Ka3aTeIbCTB, IPUMEHSTh APOOU
Y IIPOLICHTHI IS PELLICHHUS
MPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX
OTpaciel 3HaHUU U peaJIbHOM KU3HMU.
Hcnonb3oBath mpuOIMKEHHbIE
BBIYVCIICHHUS, [IPAaBUJIa OKPYIJICHHUS],
IIPUKUJKY U OLIEHKY PE3yJbTaTa
BBIUHCIICHUU.
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OCHOBHBIE METO/IBI PEIIECHUS LIEIBIX

1 TpoOHO-paIMOHATBFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIEpEMEHHON. JleneHre MHOro4jieHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
besy. MHOTO4IEHBI C LIEJIBIMU

ko3 unrentamu. Teopema Buera.
Pemienne cucrteM JTMHEMHBIX
ypaBHeHU. MaTtpuia cuctemsl
JIMHEWHBIX ypaBHEHUN. OnpenenuTens
MaTpHUUbl 2X2, €ro TeEOMETPUUECKUIA
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUISL PEIIEHUSI CUCTEMbI JIMHEUHBIX
ypaBHEHUM. Penienne npukiaaHbix
3a71a4 C TOMOIIBIO CUCTEMBI JINHENHBIX
ypaBHEHUI

[IpuMeHATh pa3nuYHbIE METOBI
pelIieHus palMoOHaIbHBIX U APOOHO-
palMOHATIBHBIX YPABHEHUI; a TAKKE
METO]I HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOWICH
OT OJTHOM IIEPEMEHHOM, €70 KOPHU;
MPUMEHATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTAaTKOM, TEOPEMY
besy u teopemy Buera miis pemenuns
3a7a4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEWHBIX YPaBHEHNUW, MATPHUILIA,
ONIPENEIIUTENIb MAaTPUILIBL.
Hcnonp30BaTh CBOWCTBA
omnpenenuTeis 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUSs, IPUMEHSITh
ONPENEIIUTENHN JJIS1 PELICHUS] CUCTEMBI
JIMHEWHBIX YPABHECHUM.
MopaenupoBaTh peabHbIE CUTYyalluU
C MOMOIIBIO CUCTEMBI JIUHENHBIX
YPaBHEHHUI, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENIN C TOMOUIBIO
MAaTPHUL U OIPEIACIIUTEIIEH,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yJbTar
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@yHKIUU U TpadUKH.
CrenenHast (QyHKIMS
C LIEJIBIM [T0Ka3aTeIeM

12

DyHKITUSA, CIOCOOBI 3a/1aHUs (YYHKITHH.
B3anmuo oOpaTHbIe GyHKIIUH.
Komnoszumms ¢pynkmmii. ['padux
byHKUIMUU. DIIeMEHTapHBIE
npeoOpa3oBanus rpaduKoOB PYHKITHIA.
OO6nacthb ornpeiesieHuss U MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
UY&ETHblie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINU.
[TIpoMeKyTKr MOHOTOHHOCTH
byHKIIMA. MakKCHMYMBI 1 MUHUMYMBI

dbynkuuu. Haubomnpliee u HauMeHbIIIee

3HaYeHUe (PYHKIIUU HA TTPOMEKYTKE.
Jluneiinas, KkBaJpaTudHas U APOOHO-
AuHeHas QyHKUUHA. DJIEMEHTapHOe

UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB

3TUX PYHKIU.

CTereHs ¢ 1eIBIM MMoKa3aTeJIeM.
bunom Hprotona.

CrenenHast yHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3ateyeM. E€ cBoilicTBa
U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3a7aHust PYHKINUN; B3aHMHO
oOpatHble (PYHKITUH, KOMIIO3UIIUS
byukui, rpaduk PyHKINH, 0071aCTh
OTpe/ieNIeHUs] © MHOKECTBO 3HAUCHU I
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JMHENHas1, KBaipaTu4Hasi, 1poOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrITOmHATE 271eMEHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTH
WM HEYETHOCTH (DYHKITAH,
NEPUOUIHOCTD (PYHKITUU, HAXOAUTh
IPOMEXKYTKA MOHOTOHHOCTH
GyHKIIHA, MAKCUMYMBI 1 MUHAMYMBI
byHKIIMY, HAaUOOJBIIIEe U HAUMEHbIIIEEe
3HaueHue (PYHKIIMU HA TIPOMEKYTKE.
dopMyIUpoBaTh U WILUTFOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENeHHON (YHKITH.

Bripaxkats popmynamMu 3aBUCIMOCTH
MEXTy BETUIHMHAMHU.

3HaTh ONPE/ICJICHUE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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MOAXOSIYI0 (hOpMY 3amTUCH
JCHCTBUTENb-HBIX YHCEIN JUIS PEIICHUS
MPAKTUIECKUX 33124 U MPECTABICHUS
TTAaHHBIX

ApudmMeTuyeckuii KopeHb 15 ApudmMeTnueckuii KOpeHb DopMyIUpOBaTh, 3aMKUCHIBATH
N-Ol CTENICHH. HATYypaJbHOM CTEIEHU U €r0 CBOMCTBA. | B CUMBOJMYECKOH hopme
HppanmonanbHbie [IpeoOpazoBaHus UNCTOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHECHUS BBIPAKEHUM, COJIEPKAILUX CTENIEHU N-oii cTeneHu A mpeoopa3zoBaHus
Y KOpHH. BBIPAKEHUU.
HNppannoHanbHble ypaBHEHHUS. HaxoauTs petienns uppaiiioHaIbHBIX
OCHOBHBIE METOJIbI PEIICHUS YPaBHEHHI C IOMOILBIO
UppAIMOHAIBHBIX YPaBHEHUI. PaBHOCHJIBHBIX NIEPEXO0B HIIU
PaBHOCUIIBHBIE IEPEXO/IBI B PEHIEHUN OCYLIECTBIISIS TPOBEPKY KOPHEM.
UppAIlMOHATBHBIX YPaBHCHUH. Crpoutsb rpaduk QPyHKITUN KOPHS
CaoiicTBa 1 rpaguK KOpHs N-oi N-oii cTenenn Kak oOpaTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU U1 (PYHKIUU CTETIEHU C HaTypaJIbHbIM
CTEIEHH C HATypAJIbHBIM [TOKa3aTelIeM IOKa3aTesieM
[TokazarenbHas GyHKITUSI. 10 Crenens ¢ palMOHAIbHBIM DopMyIHMPOBaTH OMPEICITCHUE

Iloka3arenbHbIE ypaBHEHUS

IIOKa3aTeeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMU U1 pelIeHUs] ypaBHEHUM.
[Toka3zaTenbHble ypaBHEHHS. OCHOBHBIE
METO/IbI PEIICHHUS [T0KA3aTENbHBIX
ypaBHEHU

CTENEHU C PallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIepKAIINX
CTENEHU C PALIUOHAIBHBIM
IIOKa3aTENEM.

Hcnonb30BaTh HUPPOBBIE PECYPCHI
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JUTSI IOCTPOEHUA rpaduka
NoKa3aTesIbHON (YHKIHUU U U3YUCHUS
€€ CBOMCTB.

HaxonuTk penienns noka3aTeiabHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm yucna. CroiicTBa JlaBatb onpenesneHue torapudma
Jlorapudmuueckue norapudma. JlecaTnyasie u 4yHucia; JeCATUYHOrO U HaTypaabHOro
ypaBHEHUS HATypaJIbHBIE IOTAPU(PMBI. aorapugdma.
[Ipeobpa3oBaHue BoIpaKeHUH, Hcnons3oBatk cBOMCTBA TOrapuMoB
coJiepKalluX Jorapu(pMsl. U1 IpeoOpa3oBaHUs
Jlorapudmuueckas GyHKIHS, Jorapu(pMUUECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk sorapupmMuieckoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMU KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K [MOKa3aTeIbHOU U UCIIOIb30BATh
Jlorapupmuyeckue ypaBHEHHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUTSL peLIeHus 3a/1ay.
aorapu(pMUUECKUX YpaBHEHHI. Haxonuts penienus
PaBHOCUIIBHBIE ITEPEXO/BI B PELLICHUN JorapupMUYECKUX YpABHEHU I
aorapu(pMUUECKUX YpaBHEHH C IIOMOUIBIO PABHOCWIBHBIX I1EPEX0I0B
WJIN OCYUIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KOoTaHreHe | [laBaTh ompeneneHus cuHyca,

BBIPAKEHUSI U YPABHEHUS

YUCJIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U apKTAHT€HC YHCIOBOIO
aprymMeHTa.

Tpuronomerpuyeckas OKpy>KHOCTD,

KOCHHYCAa, TAHT€HCA U KOTAaHT€HCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHyca, apKKOCUHYCA U
apKTaHTeHca yucia.
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OTIPEICIICHUE TPUTOHOMETPHIECKIX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmyel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Petienne TpuroHoMeTpuYeCKUxX
YpPaBHEHUM

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (POPMYJIBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUN.
[TpumeHsTh HOPMYIBI TPUTOHOMETPHUU
JUISl pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUN

[TocnemoBaTebHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3aJJaHUs TTOCIIEI0BATEIILHOCTEM.
MeToa MaTEMaTUYECKON UHIYKIIUU.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocieaoBarenbHoCTh. McTopus
aHanan3a OECKOHEYHO MaJIbIX.
Apudmernueckas u reOMETpUYECKast
MPOTPECCHUU.

Bbeckoneuno yoObiBaroiast
reoMeTpruYecKas Mporpeccusl.
CyMmMa OecKOHEUHO yObIBaIOLIEH
F€OMETPUUECKOMN ITPOTrPECCUU.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLEHTOB.
Hcnonp3oBanue nporpeccun

JUISL PELICHUS PEATIbHBIX 3a]1a4
IIPUKJIATHOTO XapakTepa

OneprpoBaTh NOHITUSIMU:
MOCJIEIOBATEIHLHOCTb, CITIOCOOBI
3aJlaHusl TOCJIEA0BATEIIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYEHHBIE
MOCIIEIOBATEILHOCTH; UCCIIEI0BATH
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[Tony4daTe npeacTaBieHUE

00 OCHOBHBIX HJICSIX aHAJM3a
OECKOHEUHO MaJbIX.

JlaBaThb onpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKWCTBA
apu(pMETHIECKON ¥ TeOMETPUIECKOM
MPOTPECCUU, HAXOAUTH CYMMY YWICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OecKkoHEeUHO yObIBaroIen
r€OMETPUYECKOM MTPOTPECCHH.
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Hcnonw3oBath nporpeccun

JUTSL peIeHus 33]1a4 IPUKIAJHOTIO
XapakTep.

[IpuMeHATs PopMyITy CIOKHBIX
IPOLIEHTOB JJIsl pEIIEHUs 3aa4
U3 pEaIbHOW MPAKTUKH

HenpepriBHble GyHKIUN.
[IpousBonHas

20

HenpepriBHbie pyHKIIMU U UX
cBoiicTBa. Touka pa3psbiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI HETTPEPHIBHBIX
Ha OTpe3ke. MeToa MHTEpBaioB

JUISl PELLIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HENPEPBIBHBIX
GyHKUMN U1 pelieHus 3a1ay.
[IepBas u BTOpast MpOU3BOAHBIC
dbynakuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
IIponsBoaHbIE dIIEMEHTAPHBIX
¢ynkuuid. [TpousBoaHast CyMMbl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpEpBhIBHASA HA OTPE3KE, TOUKA
paspbiBa (pyHKLIHH, aCUMIITOTa
rpaduka QyHKIHH.

[IpuMeHsTh CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 17151 peleHus 3a1ay.
OneprpoBath NOHATUSMH: IEPBAs U
BTOpasi MPOU3BOIHbIE (PYHKIUY;
NOHUMAaTh GU3HUECKUH U
F€OMETPUYECKHUI CMBICI IPOU3BOJHOM;
3aIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npou3BOgHBIE CYyMMBI,
MIPOU3BEACHUS, YACTHOTO U CII0KHOU
byHKIUH.

N3y4dats Npon3BOAHBIE 3JIEMEHTAPHBIX
GyHKIHA.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKHI CMBICI MPOU3BOHOM

JUISL PELIeHUs 3aaa4
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[ToBTOpEeHue, 06001IIEH E, 5 OcCHOBHBIE TOHATHS Kypca anreopsl [IpuMeEHATH OCHOBHBIE IOHATHUS Kypca
CUCTEMaTHU3aLMs 3HAHUN Y Ha4aJl MaTEMaTUYECKOI0 aHaIn3a anreOpsl M HaYaJl MAaTEMaTUYECKOrO
10 xnacca, o0061IeHUE U aHaluM3a JJid peuieHus 3a1a4
CHUCTEMaTU3alMsA 3HAaHUU U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KUIIACC

Hassanue Komnuectso OcHOBHOE coziepaHue paszeiia OcCHOBHBIE BUJIbI AEATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYarOIIMXCs
UccnenoBanue QyHKIui 22 [IpumMeHeHne npon3BOTHOM Crtpoutb rpaduk KOMIIO3HUIINH

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAaHUIO (PyHKLINN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaYeHUs! HENPEPBIBHOU
(YyHKLIMU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON

JUTSl HAXOKJICHU ST HAWITYYIIIEero
pelIeHus B MPUKIIAIHbIX 3aa4ax,

JUTSI ONIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dbopmyIion unu rpaguKoMm.
Kommno3unus GpyHKIuu.
['eomeTpuueckue 006pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOMN
MJI0CKOCTH

GYHKIUN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCICAOBAaHN U CBOMCTB KOMIIO3MIIHUH.

Ctpouth reoMmeTpuyeckue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUIS UCCIIE0BaHUs (PYyHKIIUU

Ha MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJUTh HaNOOJIbIIIEE U HAUMEHbLIEE
3HaYeHUs! PYHKIIMH HEMPEPhIBHON Ha
OTpE3Ke; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM ITPOBEAEHHOTO
VICCJIEIOBAHUS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSI HAXOKJIEHU S HAWITYYIIIero
penIeHus B IPUKIaJIHbIX, B TOM YHUCIIE
COIIMAJIbHO-PKOHOMHYECKHUX, 3a/1a4ax,
JUTSI OTIPEACIICHUSI CKOPOCTH

U YCKOpEHHS Ipoliecca, 3a1aHHOrO
bopmyoit uiu rpadpuKkoM.

[Tonyuyats npencraBieHue
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O IIPUMCHCHHU U HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Has u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has v OnpeeaEHHbIN
aneMeHTapHbIX GyHKIui. [IpaBuna unTerpai. Haxoauts nepBooOpasHbie
HAXOXCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (QYHKIUI U BHIYUCIISITH
HNurerpan. ['eomeTprudeckuii CMbICIT uHTerpan no gpopmyne HetoTona—
MHTEeTpana. Beraucnenue JleitOHuua.

OIIPEAEIEHHOI0 UHTETPpAJIA 110 Haxonuts nmiomaay miockux Guryp
dbopmyne Hetorona— JleiiOuua. 1 00BEMBI TEJT C ITOMOIIIBIO
[Ipumenenue uHTErpana ONPENEIEHHOTO UHTErpaJia.

JUJ1s1 HAXOXKJAEHUS TUIOIIACH 3HAKOMHTBCS C MATEMATUYECKUM
I0CKUX (puryp u 06bEMOB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEIl. nuddepeHnnanbHbIX YpaBHEHUH.
[Tpumeps! pemennii [Tomy4aTps peaCTaBICHUE O 3HAYCHUU
nuddepeHanbHbIX YPaBHCHUMN. BBEJICHUS MOHATHS UHTErpaia
MaremaTuyeckoe MOJIEIUPOBAHHE B Pa3BUTHH MAaTEMAaTUKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

I'paduku 14 Tpuronomerpruueckue GyHKIIMHU, UX Hcnonb3oBaTh U poBbIe pecypChl

TPUTOHOMETPUUECKUX CBOMCTBA U TpauKu. JUIS1 TIOCTPOCHHUS TPaPUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuieckue YPAaBHEHHI C TOMOIIBIO U3YUYEHHUS UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUUYECKON OKPYKHOCTH. Pewate TpuroHomerpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YPaBHEHHUS U OCYIIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUUECKON

OKpPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE pECYPChI
JUISL IOCTPOCHUSI U UCCIIETOBAHMS
rpagukoB QyHKIMIA

HppanmonansHsle,
IIOKa3aTeJIbHbIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHbIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS
VPPALHMOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl perieHus
VPPALUOHAIBHBIX, [IOKA3aTEJIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEpPABEHCTB

[IpuMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapu@mMuieckoil GpyHKIun

K PELICHUIO NTOKA3aTeNbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PABHOCUIILHOCTH
NIEPEXOOB.

Pemate nppannonanbHbie U
KOMOMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
ePEXO0B.

Hcnonb3oBath rpaduuecke METO b
U CBOMCTBA BXOJSIIUX B ypAaBHEHHE
WJIM HEPABEHCTBO (DYHKITHIA

JUTSl pelIeHUs 3a1a4u
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KowmruiekcHbie yucia

10

Komnekcubie uncna. Anredpandeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILUIEKCHOT'O YU CJIa.
Apudmernueckue onepanuu

C KOMILIEKCHBIMH YUCJIAMHU.
N300pakeHre KOMILIEKCHBIX YUCEN

Ha KOOPJIMHATHON MJIIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTETIeHH U3 KOMIUJICKCHOTO YHUCIIA.
[IpuMeHeHrne KOMIIEKCHBIX YHCe

JUISL perieHust GU3nYeCcKux u
TE€OMETPUUECKUX 3314

OnepupoBatTh MOHITUSIMU:
KOMILJIEKCHOE YHCIIO U MHOXKECTBO
KOMIIJIEKCHBIX YHCEN.
[IpeacTaBasTh KOMILUIEKCHBIE YHCIIA
B ajreOpanveckoil u
TPUTOHOMETPHUUECKOU (popme.
Brinonnusate apudmeTndeckue
omnepaluu ¢ HUMH.

N3o0pakaTh KOMILIEKCHBIC YHCIIA
Ha KOOPAMHATHOM IJIIOCKOCTH.
[Tpumensars popmyny Myaspa u
NOJIy4aTh MPEACTaBICHUE O KOPHAX
N-01 CTENEHN U3 KOMILJIEKCHOIO YHCIIA.
3HAaKOMUTHCSA C PUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUTSL pELIEHUS] TEOMETPUYECKUX U
bu3nIecKuX 3a1a4

HarypainbHsbie u niensie uncna

10

Harypanbnsbie u nensie uncia.
[IpuMeHeHne MPU3HAKOB IEIIMMOCTH
nensix gyucen, HOJl u HOK, octatkos
110 MOJYJII0, aliropuTMa EBKua

JUTSL PELLIEHUS 3a/1a4 B LIEJIBIX YHUCJIaX

OneprpoBaTh NOHATUSMU:
HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HAaTypPaJIbHbIX U LIEJIBIX
qucell.

Hcnons30BaTh NpU3HAKK JETMMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCET;
anroput™ EBKkinza asis pereHus

32



3a1ad4.
3anuchIBaTh HaTYpajabHbIE YHCIIA

B Pa3JIMYHBIX MTO3UITMOHHBIX CUCTEMAaX
CUMCJICHHUS

CucreMbl pallMOHAJIbHBIX, 12 CucreMa 1 COBOKYITHOCTb YPABHEHHM. OneprpoBaTh NOHATUSAMHA: CUCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYITHOCTbh YPaBHEHUU H
ITOKA3aTEIbHBIX CIIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIH
U JIorapu(PMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
YpaBHEHUI COBOKYITHOCTEW PallMOHAJIBHBIX, CHUCTEMBI U CHUCTEMBI-CIICICTBHUSI.
MppaluMOHAIbHBIX, IOKA3aTEJIbHBIX U Haxonutk pemenus cucteM u
aorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIENIBIX
[IprMmenenne ypaBHEHNN, CUCTEM H palMOHAIBHBIX, UPPALIMOHAIIBHBIX,
HEPABEHCTB K PEILICHUIO NOKa3aTeNbHbBIX U JIOTapUPMUUECKUX
MaTeMaTHYECKHX 3a/1a4 U 3a1a4 YPABHEHUU U HEPABEHCTB.
U3 Pa3IMYHBIX O0NacTell HAyKH U [IpuMeHATh CUCTEMBI YPABHEHUI
peanbHOM )KU3HH, UHTEPITPETALINS K PELLICHHIO TEKCTOBBIX 3a/1a4
IIOJIyYEHHBIX PE3YyJIbTATOB U3 pa3IMYHBIX o0acTel 3HaHUM U
peaNbHOM )KU3HH; HHTEPIPETUPOBATH
MIOJIyYEHHBIE PEIICHUSI.
Hcnonb3oBath iudpoBeIe
pecypebl
3agauu ¢ mapameTpamu 16 PanmmonanbHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pemenus

HoKa3aTeNbHbIE, JorapupMUIecKue 1
TPUTOHOMETPHUYECKNE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeNIbHbIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C IMapaMeTpaMHu.
[TocTpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTyallli C MIOMOIIBIO YPABHEHNUH,
CUCTEM YPAaBHEHMI U HEPABECHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MO/IyJIU Y TTAPAMETPHI.

[IpumensTs rpaduyeckue u
AHAJIMTUYECKUE METOMBI ISl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TAKKE
uccienoBanne QyHKIMN METoaMu
MAaTEMaTU4YECKOr0 aHAJIN3A.

Crtpouts 1 Hccien0BaTh
MAaTEMATHYECKUE MOJEIHN PEATbHBIX
CUTYallMH C MIOMOILBIO YPaBHECHUH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 060061ICHKE,
cucTeMaTH3alus 3HAaHUN

16

OcCHOBHBIC IOHATHS U METOBI Kypca,
000011IeHNE U CUCTEMATHU3AlUA 3HAHUI

MonennpoBaTh pealibHbIE CUTYyaIluU
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHHUSI, ypAaBHEHUS!, HEPABEHCTBA
Y UX CHUCTEMBI 110 YCJIIOBHIO 33J1a4H,
UCCJIeI0BATh MOCTPOECHHBIE MOJIETN

C UCTIOJIB30BAaHUEM armapara ajareOpsl,
MHTEPNPETUPOBATH NOJTYYECHHBIN
pe3ynbTar.

[TpumensaTh GyHKIUN

JUTSI MOJEITMPOBAHUS M UCCIIEOBAHUS
peaJIbHBIX POLIECCOB.

Pemats npukiaaHele 3a1a4u,
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B TOM YHCJIE COITUATBHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CPEeACTBAMHU aTeOPHI
¥ MaTeMaTUYECKOTO aHaJIn3a

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha yYPOBHE CpPEIHEro OOIIEero
o0pa3oBaHMsI, TaK KaK 00ECIICYNBAECT BOZMOKHOCTh U3yUEHHUs JUCIUILTUH €CTECTBEHHO-
Hay4YHOU HATpPaBJICHHOCTH M MPEIMETOB T'yMaHUTAPHOTO MUKIIA. [[0CKOIBKY JIorHYecKoe
MBINIIICHHE, (GOopMUpyeMOe TpH U3YYCHHUH OOYYaIOMMMHUCS TOHSATHHHBIX OCHOB
TE€OMETPUH, TPHU JOKA3aTEIbCTBE TEOPEM U TOCTPOSCHUHM IEMOYKH JIOTHYECKHUX
YTBEPKJICHUM MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEACTBEHHO MUCTIONB3YIOTCS TP PEIICHUH 3371a4 €CTECTBEHHO-HAYIHOTO
[IMKJIa, B YaCTHOCTU (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJI€HHOM
YPOBHE — pPa3BHUTHE WHAWBUAYAJIbHBIX CIIOCOOHOCTEH OOyJaromuxcs MpH H3yYCHUH
Tr€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0nacTu «MaremaTtuka U UHpOpMaTUKa
gyepe3 obecreueHrne BO3MOXKHOCTU MPHOOPETEHUS M MCIONIb30BaHMs OoJiee TITyOOKHX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUISL YCTIEIIHOTO MPpo¢eCCHOHANTBHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTHKH.

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

pacIMpeHne TMPEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpHl H
(dbopMHpOBaHNUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYKAFOIIIM MUPOM;

(dbopMHUpOBaHUE MPECTABICHUS O TIPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICIISAX, IMO3BOJISIONIUX OIKMCHIBATh W W3Yy4aTh pa3HBIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHWE TMOHATUWHOIO armapaTta no pasueny «CrepeomeTpus»
y4eOHOTr0 Kypca r€OMETPUH;

dbopMHupoBaHE YMEHHS BIIaJIeTh OCHOBHBIMU TOHATHSIMH O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBAMH, 3HaHUE TeopeMm, (QopMyln U yMeHHe
WX TPUMCHATh, YMCHHUS JOKA3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
peleHus 3a/1ay;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATH HA YePTEKaxX, MOJACISIX U B PEAIbBHOM MHPE
MHOTOTPAHHHMKH U TeJla BpaIleHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKuX Teopuid, ¢GOpMHUpOBAHWE TIOHHUMAHUS pPOJIM  AKCHOMATHUKH
TIPY TIPOBEJICHUHN PACCYKICHUH;

dopMupoBaHHE YMEHHs BJIQJE€Th METOJAaMH JI0OKA3aTeIbCTB W aAJITOPUTMOB
pelieHus, YMEHUS UX MPUMEHSATh, MPOBOIUTH JTOKA3aTEIbHBIC PACCYXKICHUS B XOJE
pElICHUs CTEPEOMETPUUYECKUX 3a/1ad M 3a7a4 C MPAKTHUECKUM COJACPKAHHUEM,
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dbopMHpOBaHUE TPECTABIECHUS O HEOOXOIUMOCTH JO0KA3aTeIhCTB MPU OOOCHOBAHHUH
MaTEMaTUYECKUX YTBEPXKICHUM M POJM aKCUOMATUKU B TMPOBEACHHUM JIEIYKTUBHBIX
pacCykJICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOy4Jaroniuxcsi,  IMO3HABAaTEIIbHOW  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHH,
KPUTHUYHOCTH MBIIIJICHUS, HHTEpECca K H3yUYECHUIO T€OMETPUH;

dbopmupoBanre GyHKIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUN: YMEHUS
pacno3HaBaTh MPOSIBICHUSI F€OMETPUUYECKHUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CHUTyallUAX M TPU H3YyYCHUU APYTUX y4eOHBIX
IPEIMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJEIIMPOBAHUS PEATIBHBIX
CUTyallui, HCCJIENOBAHUS TIOCTPOSHHBIX MOJENEH, HWHTEPIPETalud TOTyYEeHHBIX
pE3yNbTATOB.

OCHOBHBIMU  COJEPXKATEIbHBIMU ~ JTUHUSAMHU  y4eOHOTO Kypca «['eomeTpus»
B 10-11 «kmaccax sBustorcs: «lIpsMble W IIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukuy, «Tena BpameHus», «BeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBUXKEeHMs B IPOCTPAHCTBEY.

ChopmymupoBannoe B PI'OC COO T1peboBaHHE «yMETh ONEPHUPOBATH
MNOHATUSIMU», PEIIEBAHTHBIX T€OMETPUU Ha YIUIyOJIEHHOM ypoBHE 00yuyeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEpXKaTelbHbIM JIMHUSAM ydeOHOro Kypca, a
dbopMUpOBaHUE JOTHYECKUX YMEHHH PACHpEeeNsIeTCs He TOJIbKO MO COAepXKaTeIbHBIM
JUHUSM, HO U 1o rojgam oOyuenus. CopaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
npeIMETHBIM  pe3yibraraMm  ocBoeHus  DenepanpHOol  pabodeil  mporpammel,
pacnpenenéHHbIM 1o rojaM oOOy4eHHs, CTPYKTYPUPOBAHO TakKUM 0OpazoM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM BOINpocaM oOydaromuecs oOpaiainuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE T€OMETPUYECKUMU MOHATUAMU
YW HaBbIKAMM [OCJIEIOBATEIbHO M IMOCTYNATEIbHO, C COOJIFOJICHHEM MPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS BKJIIOYATh B OOIIYI0 CHCTEMY T€OMETPHUYECKHX
MPEACTABICHU OOYYaIOIIMXCSA, pacmupsiss u yroyonsss e€, o0pasys TpOodHbIC
MHO>KECTBEHHBIE CBS3H.

[lepexon K U3y4eHHUIO TEOMETPUU Ha YTIIyOJIEHHOM YPOBHE MO3BOJISET:

co3/ath ycnoBus 1 quddepeHnranu 00ydeHus, MOCTPOCHUS HHINBUAYATbHBIX
o0pa3oBaTeNbHBIX MPOTPaMM, OOECHeunuTh YIIIYyOJIEHHOE W3yYe€HHEe TI'€OMETpPUU
KaK COCTaBJIsItoIIeH yueOHoro npeamera «MareMaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTEMaTHKU C YYETOM
BbIOOpa Oymymieit mpodeccun, obecnedynBas MPEEMCTBEHHOCTh MEXKIY OOIUM
U Ipo(peccroHanbHBIM 00pa30BaHUEM.

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

10 KJIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeomeTpuu. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM IOCTPOEHUM CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3auMHOE pacnosjokeHHe IpsIMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajulebHble M CKpeIMBaromuecs npsaMble. [Ipu3Haku CKpEemMBAOMMXCS MPSIMBIX.
[lapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IApaJUICIIbHBIE IIPSMBIE
B IIPOCTPAHCTBE, NapAJIEIBHOCTD TPEX NPSIMBIX, NapAJIIEIIBHOCTD IPSIMOM U IIJIOCKOCTH.
[lapamnensHoe M UEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue @uryp. OCHOBHbBIE
CBOMCTBa TapajuieIbHOr0 MNpoeKTupoBaHus. M3o0paxeHue duryp B mNapaiienbHOM
IPOCKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, Yrod MEXKIAY HpPSAMBIMU
B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaJUIeIbHBIE IIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUIYpPhI HA IJIOCKOCTH:
TETpadap, NapaJlIeICnuIIe]l, IOCTPOCHUE CEYEHUN.

[lepneHAUMKYISIPHOCT, TPSAMOM W IJIOCKOCTH: MNEPHEHAMKYJSAPHBIE MpPSIMBbIE
B IIPOCTPAHCTBE, NPSIMbIE NApaJUIEIbHbIE U NEPIEHANKYJIISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIECHANKYJIIPHOCTA MPSIMON M IUIOCKOCTH, TEOpPEMaA O IPSMOM MEPIEHIUKYISIPHON
II0CKOCTH. OpTOroHambHOE MNpoeKTHpoBaHUE. lleprneHauKyIsip W HaKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH J10 TUIOCKOCTH, PACCTOSAHUE OT IPSAMOM 10 IIJIOCKOCTH, IIPOEKIU
burypsl Ha IIJIOCKOCTb. [leprieHIMKYISIPHOCTD IJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH BYX IUIOCKOCTEN. TeopeMa o TpEX NepneHaAuKyIIspax.

Yrabl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA yroJ IBYTPaHHOTO yria. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yriyia. CBolcTBa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpaHHuka. Ilpusma: n-yroneHas npusma,
npsiMass M HaKJIOHHas TMpU3Mbl, OOKOBas W TMOJHAsA TMOBEPXHOCTh IPHU3MBIL.
[Tapamnenenurnen, npsSMOYTOJIBHBIN HapajuielIenune U ero coctea. Kparuaimue mytu
Ha TMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHCTBEHHas Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUIbHAsg U yCEYEHHAs MUPAMUJIBI.
CpoiictBa pébep W OOKOBBIX TpaHeW TMPaBWIBHOW TUpaMuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHW: TIpaBWJIbHAs MpHU3Ma M T[paBWIbHAA NUpPaAMUIA, NpaBUJIbHAS
TpeyrojbHasl MUpamMuaa U MpaBUIbHBINA TeTpadp, KyO. [IpencraBinenue o npaBUIbHbBIX
MHOT'OTPAaHHHUKAX: OKTAdIP, JOAEKA AP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTpAaHHUKOB: p&Opa, auaroHanu, yriel. I[lmnomans
OOKOBOM IMOBEPXHOCTU M MOJHON NOBEPXHOCTH NPSIMOM MPU3MBI, IJIOIAlb OCHOBAHU,
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TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU Tpu3Mbl. [Lnomaas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MPABUJIBHOW MUPAMU/IBI, TEOPEMA O TIONIAI YCEUEHHOW MUPAMU/IBL.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTHl ~ CUMMETPUU  NIPaBUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHMKE: CUMMETpUS
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpUS MPABHUIBHOU
MMHUPAMU/IBI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHSA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABICHHBIE W IPOTUBOIIOJIOKHO HANPABICHHBIC
BEKTOpbI. PaBeHCTBO BEKTOpOB. JIEMCTBUS € BEKTOPAMHU: CIIOKCHHE WM BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBOHCTBa
CJI0’KEHHUsI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOpA Ha yncio. [IoHsATHE KOMIIIIaHApHBIE
BeKTOphl. IIpu3Hak koMIaHapHOCTH TpEX BekTOpoB. [IpaBuiio mnapauienenunena.
Teopema 0 pa3noKeHUU BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM. [IpsMoyronpHas
cucTtemMa KoopAauHar B mpoctpaHcTBe. Koopaunatel BekTopa. CBsA3b  MEXIy
KOOpJIMHATaMH BEKTOpPa W KOOPAWHATAMH TOYEK. YTOJ MeXay BekTtopamu. CkansipHOe
IIPOU3BEACHUE BEKTOPOB.

11 KJIIACC

Tesia Bpamenust

[ToHsTHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpasyroliue TMoBepxHocTe. Tenma BpameHus: UWIUHADP, KOHYC,
yCceu€HHBIA KOHYC, cdepa, map. BzaumHoe pacnonoxeHue cdepbl U TUIOCKOCTH,
KacaTeJbHas TIOCKOCTh K cepe. M3obpakeHne Ten BpaiieHus Ha miockoctu. Pa3Béprka
UIMHApPA U KoHyca. CumMeTpust cepsl u mapa.

O6bEM. OcHOBHBIE cBOMiCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napajienenunena u ciuenctsus u3 He€. OO0bEM NOpsMOW W HAKIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuIbl U KoHyca. O0BEM 11apa U mapoBOro CErMeHTa.

KomOuHanuu Ten BpameHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BiucanHas B MWJIMHID,
oInvcaHHas okoJio munuHapa. [lepeceuenne cdepsbl u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [ToHsATHE MHOTOTpaHHWKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAILICHHUS.

[Tnomaakr MOBEPXHOCTU UIUHIPA, KOHYCA, IIOMIaaAbL chephl u e€ yacteid. [logodue
B mpoctpanctBe. OTHOIIEHHE O0BEMOB, TUIOMIACH MOBEPXHOCTEH MOJOOHBIX (GUTYP.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad  Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHnne cedeHWl MHOTOTPAHHWUKOB W TEJI BpAICHUS: CEUYCHHS IHJIMHIPA
(mapasuienbHO U NEPIEeHIUKYJIISIPHO OCH), CEUEeHUs KOHYca (MapajlieIbHOe OCHOBAHUIO U
NpOXOoJsiliee Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHMSI CEYEHMI: METO]
CJIEJIOB, METOJl BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.
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BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropbsl B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHOe yMHOKEHHE
BEKTOpOB. CBOIICTBA BEKTOPHOro yMHOXkeHUs. [IpsMoyronbHas cucTeMa KOOpJIWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Paznoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a]a4.

JIBH:KEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpancTtBa. OtoOpaxkenus. J[BuxeHnus u paBeHcTBO duryp. Oo6mme
CBOMCTBA JBW)KCHUH. BuIbl JBWKEHUN: MNapajuleIbHbIA IIEPEHOC, LEHTpaIbHas
CUMMETpPHSI, 3€pKaJIbHasi CUMMETPHS, IOBOPOT BOKpYyr mpsiMmoi. I[IpeoOpazoBanus
nono6us. [psmas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 ki1acca oOydaromuiicss HAy4uTCs:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MPOBEJICHUU MAaTEeMAaTUYECKUX PACCYKICHUIA;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIacCU(PUIIUPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

cBOOO/IHO ONEpHUPOBATh MOHATHSAMH, CBSI3aHHBIMU C yYIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MTPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMHU, CBSI3aHHBIMU C MHOTOI'paHHUKaMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

KJIaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS 7S KilacCU(PHUKAINY;

CcBOOOJHO OIEpPUPOBaTh MOHATUSAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
MJI0CKOCTBIO;

BBINOJIHATD MapajlieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHUE QUTYD
Ha TUIOCKOCTD, BBITIOJHITH H300pakeHus (GPUTYp Ha TUIOCKOCTH,

CTPOUTh CEYCHHS MHOTOTPAHHUKOB pA3UYHBIMH METOJIaMH, BBITIOTHSATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUIl CBEPXY,
cOOKYy, CHUBY;

BBIUMCIIATh IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHpaMuia),
reOMETPUUYECKUX TeJ C IPUMEHEHHEM (HOopMYyIT;

CBOOOJHO ONEPUPOBATh MOHATHUSMU: CHMMETPHUsI B TPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHH, HEHTP, OCh U MIIOCKOCTh CHUMMETPUH (PUTYPHI;

CBOOOZIHO  ONEpUpOBaTh MNOHATHUAMH, COOTBETCTBYIOLIMMH  BEKTOpaM U
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSATH IEHCTBUS HaJl BEKTOPAMU;

pemaTh 3a/ladyd Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUM M HaXOXJIEHUE
F€OMETPUYECKUX  BEJIMYMH, MPUMEHSS HW3BECTHbIE METOJbl IPU  PEILICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;
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IIPUMEHATh  NPOCTEMINME  INPOrPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a/1a4;

W3BJIEKATh, npeoOpa3oBbIBATh 17§ MHTEPIIPETUPOBATH uH(pOpPMAaLIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTaBICHHYIO Ha 4epTexkax H
pUCYHKaX;

IIPUMEHSTH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTYallMW, IPUMEHITh W3YyYECHHBIE ITOHATHS B IPOLECCE MOWCKA PELICHMS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH pealbHbIC CUTyallMH Ha
A3BIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCIHOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, almapara aareOpbl, perarb IpakKTHUECKHUEe 3aJauH,
CBS3aHHBIC C HAX0KICHUEM F€OMETPUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHSA F€OMETPUU KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOT M.

K koniy 11 kiiacca o0yuaromuiics HayqYuTcs:

CBOOOJIHO ONIEPUPOBATH MOHITHUIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYECHHUS;

OIIEpUPOBATH NOHATHUIIMH, CBA3aHHBIMU C T€JIAMU BPALLEHUS: IMJIMHIAPOM, KOHYCOM,
chepoit u mapow;

pacno3HaBaTh Tena BpalleHus (IMIMHIP, KOHYC, cdepa U 1map) U 0ObACHIThH
CHOCOOBI MOJTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PaCIIONOXKEHUE CPEephl U MIIOCKOCTH;

BBIUMCIIATh BETMYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHHs, OOBEMBI U
IJIOLIAAN TOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpaAUIECHUS, F€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOpMYJT;

CBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBA3AHHBIMU C KOMOMHALIMSMHU TEJ BPAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy MU OMUCAHHBIN OKOJIO Chepshl,
cdepa, BOUCaHHAsE B MHOIOTPAaHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOWAAsIMH MOBEpPXHOCTEH M 00BEMamMu
IMOJOOHBIX TEN;

U300pakaTh M3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIEC) IUIOCKHUE YEPTEKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpalllEHHUS,

U3BJIEKATD, UHTEPIIPETUPOBATH 17§ npeoOpa3oBbIBAThH uHdopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTrypax, MPEICTABICHHYI0O Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPAMU;

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

pemiath T€OMETPUYECKHE 337a4yd Ha BBIUHMCIEHUE YIJIOB MEXIY HIPSIMBIMH U
IUIOCKOCTSIMHM, BBIYUCJIIEHHE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B ILEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A NP PEILLICHUN;
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CBOOOJIHO OTNEPUPOBATH MOHATHUSIMHY, CBSI3aHHBIMU C JBUKEHUEM B MIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh U300paKEHUSI MHOTOTPAHHUKOM U TEJI BPAILICHUS TIPU MapaieIbHOM
nepeHoce, NEHTPATbHON CUMMETPHUH, 3€pKAIbHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
npsiMOH, TipeoOpa3zoBaHus IO00NS;

CTPOUTh CEUYEHUSI MHOTOTPAHHMKOB W TEJ BpAlllCHUS: CEUCHUS IWIMHApA
(mapaJuienbHO U NEPIEHIUKYIISIPHO OCH), CEUEHUsI KOHYCa (MapauieiIbHOE OCHOBAHUIO U
IIPOXOJISIIEE YEPE3 BEPILNHY), CEUCHHUSI 111apa;

UCIOJIb30BaTh METOJIbI TTOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYLIEH TIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSATh TeOMETpUYecKue (akThl JJISi PEUICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOJIAral0IINX HECKOIBKO IIArOB PEIICHUS, €CIH YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU U HEABHOU (hopme;

pelmarh 3aa4yd Ha JOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOLIEHUW U HAXOXKICHUE
FeOMETPUYECKUX BEJIMUUH;

MIPUMEHSATH IPOTPaMMHBIE€ CPEACTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/ay;

NPUMEHSTh TOJYyYEHHBIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATh, aHAIM3HPOBATH U
OLICHUBATh PEAIbHBbIE CUTYallMU, IPUMEHATh U3YUEHHBIE MTOHSATHUSI, TEOPEMBI, CBOWCTBA
B IIpollecce IOMCKA pelIeHUus MaTeMaTH4YecKh CHOpMYyIMpPOBAaHHOW MpOOIEMBI,
MOJEIUPOBATh PEaJbHbIE CUTYAllMU Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATH MTOCTPOCHHBIE
MOJIENIA C MCTOJIB30BAHUEM T€OMETPUUYECKUX TOHITHH M TeopeM, ammapara ainreOpsl,
peraTh MpakTUYECKUE 3a1a4M, CBSI3aHHBIE C HAXOXKJEHUEM T€OMETPUUECKUX BEITUYMH;

MMETh MPEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS F€OMETPUU KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hazpanue KonnuecTtBo OCHOBHBIE BU/IbI ACSITETLHOCTU
OcHoOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB y4aIuxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak Qurypy,

burypsi.
[TonsiTHA cTepeOMETpUH: TOUKA,

npsiMast, IOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE MTpaBUia U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, TTapauIeTbHBIX
PSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[TonsTHs: IepeceKaronmecs MmI0CKOCTH,
nepeceKarouecs mpsMasi U TNIOCKOCTb;
HOJIyTIPOCTPAHCTBO.

MHoTrorpaHHuKY, H300paxKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUH 1 TIEPBBIE
CJIEJICTBUS U3 HUX.

CriocoOslI 3a/1aHuUs MPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O603HaYeHUs PAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOH BBIMIOJIHAECTCS MIIAHUMETPUS.
JlemaTe MpOoCTEUIIINE JTOTUUECKUE
BBIBOJIbI M3 aKCMOMATHUKHM TNIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATBHBIX
00BEKTOB, HIcATU3AINEH KOTOPHIX
SABJISIFOTCSI aKCMOMBI TEOMETPHH.
N3yyaTh, NpUMEHSTH NPUHIUIIBI
MMOCTPOEHUS CCUEHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuueckue 3aaauu:
Ha OMpPECIICHUE BUIA CEUCHUS U
HaXO0XXJCHUE €To IIJIOMIa/IN.
AKTyanu3upoBath (DaKThl U METObI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUH 33/1a4
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nupamMubl, Kyoa v IpU3Mbl, KOTOPBIE
MIPOXOJAT yepe3 ux peopa.
N306paskenre nepeceveHus
MOJIYYEHHBIX IJIOCKOCTEH.
PackpaiivBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU I[BETAMH.

Merton cnefoB sl HOCTPOEHUS
ceueHuid. CBOMCTBa iepeceYeHU i
IPSMBIX U IUI0CKOocTen. [locTpoeHue
CEUYCHHUH B TUpaMHJIC, KyOe 1Mo TpEM
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aITHCh 1aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoNnoOpUHOHATBHBIX
otpeskax. [TogoOue TpeyroabrHUKOB.
Teopema Menenas. Pacuérol

B CEUCHHIX HA BEIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS MITAHUMETPUU

U CTEPEOMETPUU

CJIeIyIolUe MIIaHUMETpUYecKre GaKkThl
Y METOJBI:

Teopembl Qasieca u

0 MPONOPLIMOHAIBHBIX OTPE3KAX.
AJNTOpUTM JI€JIEHUS OTPE3Ka

Ha N paBHBIX yacteul. Teopema
Menenasi.

PaBHOOEApEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTONBHUK.
CBOMCTBO CpeAHEN JTMHUU
TpeyrojbHuKka. CBOMCTBO OMCCEKTPHUCHI
yria Tpeyrojbauka. CBOMCTBO MEAUaH
TPEYTOJIbHUKA.

[Tpu3Haku noo0us TPEyroJbHUKOB.
[TonyuaTs npencraBieHus 0o
OCHOBHBIX JTaIlax Pa3BUTHUS T€OMETPUU
KaK COCTaBHOM 4acTh pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUHI

B3auMHoe pacrionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3anmHoe pacronoxeHue npsiMbIxX

B pocTpancTBe. CKpenBarmuyecs
npsaMsble. [Ipu3Haky ckpemumBarommxcs
IPSIMBIX.

[TapannenbHble npsiMble

Knaccudummposats B3anMHOE
PaCIoJIOKEHUE TPSIMBIX

B IIPOCTPAHCTBE, UILUTFOCTPUPYS
PUCYHKAaMHU U TIPUBOJIS IPUMEPHI
W3 peabHOU KU3HMU.
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B IPOCTpaHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSAMOU MapajjIeIbHON TAHHOU
MPSAMOU, MPOXOISIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JI)KAIEH

Ha JAHHOM IIPSMOM.

JlemMMa 0 mepecedeHnH MapayIeabHbIX
IPSIMBIX INTOCKOCTHIO. [TapannensHOCTh
TpEX NpsiMbIX. Teopema o TpEx
NapajuieNIbHbIX TPSIMBbIX.

Teopema 0 CKpeIUBaOIUXCS PSMBIX.
[TapannenbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA NAPAIIIEIIBHOTO
npoekTupoBanus. M3o0paxenue
paszHbIX Uryp B mapamuiebHOM
IIPOCKLIHH.

[lenTpanpHas mpoeKLUSI.

VYrou ¢ cOHanpaBIEHHBIMU CTOPOHAMM.
YTros MeXy NPSIMBIMHU.

3ajaun Ha JOKA3aTEIbCTBO U
UCCIIEJOBAHNE, CBSI3AHHBIC

C pacIIOJIOKEHUEM TIPSIMBIX

B ITIPOCTPAHCTBE

JlokasbIBaTh TEOpPEMY

O CYyILIECTBOBaHUH U €IMHCTBEHHOCTU
MApAJUICITBHON MPSMOM, TPOXOISIIIEN
Yyepe3 TOUKY MPOCTPAHCTBA U HE
JeXalen Ha Ipyroy NpsMou; JIEMMY

0 IEpECEYEHUH TUIOCKOCTU JBYMS
napauieIbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX NMapaieIbHbIX NPSIMBIX.
JlokasbIiBaTh MPU3HAK
CKpELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKpEILMBAIOIINXCA MPSAMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHANPABJICHHBIMUA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
napajuielbHbIM U LIEHTPATbHbIM
MIPOEKTUPOBAHUEM U KAK BBITIOJIHAETCS
POEKTUPOBaHUE (PUTYP HA MIOCKOCTb.
Jloka3bIBaTh CBOWMCTBA MapalIeIbHOIO
IIPOEKTUPOBAHHUSI.

N3o0paxkath B mapauieabHON
IIPOEKLUU pa3HbIE TEOMETPUUECKUE
burypsl.

Pemate cTepeoMeTpudeckre 3a1auu
Ha JI0Ka3aTeIbCTBO U MCCIIEJOBAHUE,
CBSA3aHHBIE C PACIIOIOKEHUEM MPSAMBIX
B IIPOCTPAHCTRBE.
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[IpoBoaUTH TOKA3aTENbHBIE
paccyXIeHuUs MPU PELICHUH
reOMETPUUYECKUX 3a]1a4, CBA3AHHBIX
CO B3aUMHBIM PaCMOJI0KECHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, aHAJIU3UPOBATH U
OLICHMBATH YTBEPKICHUS C LETBIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MonennpoBaTh peabHbIE CUTYalUH,
CBSI3aHHBIE CO B3aUMHBIM
pacnooKEeHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha S3BIKE TEOMETPHH.
HccnenoBaTh MOCTPOECHHBIE MOJIEH
C UCTIOJIb30BaHNEM I€OMETPUIECKIX
MOHSATUH U TEOPEM, amnmnapara ajareopsl,
(P POBBIX PECYPCOB.

[lomy4ats mpeacraBiieHHUE

O IICHTPATHLHOM TPOSKTUPOBAHUHT

1 00 ucropun paboT MO TEOPUHU
MIEPCTICKTUBBI

[TapajutennbHOCTH IPSAMBIX
U IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHs: napamIeabHOCTh NPSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE.

[Ipr3Hak napayieabHOCTH MPSMOU U
m1ockocTH. CBOKCTBA NapAJIIEIbBHOCTH

KinaccudgunmpoBats B3auMHOE
PACIIOJIOKEHUE TIPSIMOU U TNIOCKOCTH
B POCTPAHCTBE, IPUBOIA
COOTBETCTBYIOILUE IIPUMEPBI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BBIYMCJICHHUEC U JOKAa3aTCIbCTBO,
CBA3aHHBIC C ITapaJIJICIIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEKE U
[apaJyIEIbHOTO APYTOM MPSAMOM.
Pacuér ornHowmenu. [lapamtensnas
MPOEKIHs, TPUMEHEHNE

JUTSI IOCTPOCHUS CeUeHUM Ky0a

U Tapajuielienunesa.

CaoiicTBa napasienenuneaa u npu3Mal.

[TapannensHbie mockocTu. [lprusnaku
MapaJJIETbHOCTH ABYX IIJIOCKOCTEM.
Teopema o0 mapamienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIIECH Yepe3 TOUKY, HE
MIPUHAJIEKAITYIO JAHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiiCTBa NapauIeNbHBIX INIOCKOCTEM:
0 MapaJuIEIbHOCTHU NPSMBIX
NepecevyeHus Npyu NEPECEUCHUN JBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 0Tpe3Kax mapayyIeIbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXK Y NTapalICIbHBIMU

U3 pearbHOU KU3HU.

@opMyIMpPOBATH ONPEIAECIICHUE
ITapaJuIeNIbHBIX IPSIMOM U INTIOCKOCTH.
JloKka3bIBaTh IPU3HAK

0 MMapaJUIENBHOCTH NPSIMON U
IJIOCKOCTH; CBOMCTBA MAPAJIIETbHOCTH
MPSAMOM U IUIOCKOCTH.

Pewrats crepeoMeTprdecKkue 3a1aun
BBIYMCJIEHU U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C [1APAIIICIIBHOCTHIO

IIPpAMBIX U IUIOCKOCTEM B IMPOCTPAaHCTBC.

Pemats npaktryeckue 3amauun

HA MMOCTPOCHUE CEYECHHI HA YEPTEkKAX
TETpadipa v napajuieJICUNe/a.
Pemats cTepeomerpuueckue 3amauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUI
IJIOCKOCTBIO.

[TpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MPH PEIIEHUU TEOMETPUUYECKUX 3a7a4
CBSI3aHHBIX C MAPAUICITBHOCTHIO
IJIOCKOCTEH.

CpaBHMBATh U aHAJIU3UPOBATH
peaJIbHBIE CUTYallH, CBSI3aHHbIC

C MapAJJIETBHOCTHIO NPSIMOU U
IJTIOCKOCTH B POCTPAHCTBE;
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IIJIOCKOCTAMH, O IICPCCCUCHUU HpHMOﬁ
C AByMs 11apaJlJICIIbHBIMUA TINIOCKOCTAMUA

MOZACIUPOBATH PCAJIBHBIC CUTYalluU,
CBA3AaHHBIC C TAPaAJIJICIIbHOCTBIO
Hpi[MOfI H IIJIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUHN

[lepneHAUKYIJIAPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSAIMOYTOJIBHOTO
napasuienenunesna. Beranciienue 1mH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napasuieJIenunee.
[leprieHIMKYISAPHOCTH NPSIMOM U
110cKoCTH. [Ipr3Hak
NEPIEHINKYJIIPHOCTHU MIPSMOU 1
IJIOCKOCTHU. Teopema 0 CyIecTBOBaHUU
Y €JUHCTBEHHOCTH IIPSIMOM,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K Iu1ocKocTH. [lnockoctu n
NEPIEHINKYJIIPHBIE UM NIpAMast

B MHOTOTPAaHHMKAX.
IleprieHIMKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyJspa

13 TOYKH Ha IPSIMYIO.

Teopema 0 TpEX MEpNEHANKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (GaKkThl U METO/IbI
IJIAHUMETPUHU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
@opMyIUpOBaTh ONPEIEICHHUS
MIEPIIEHIUKYJIAPHBIX MPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIIEHIUKYJIAPHOU K IUIOCKOCTH.
JloKa3pIBaTh: JIEMMY

O NEPIECHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[apAJJICIBHOCTBIO NIPSAMBIX U UX
MEPIEHAUKYIJISIPHOCTHIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK NEPIEHANKYJIIPHOCTH IPAMON
U INIOCKOCTH; TEOPEMY

O CYILLIECTBOBAaHWU U €IUHCTBEHHOCTHU
NPSIMOW, TPOXOASAIIEN YEpE3 JaHHYIO
TOYKY Y NEPIIEHAUKYJISIPHON K TaHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMHO
NEPIEHUKYIIPHBIE IPAMYIO
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Yron Mexly CKpEIMBAOIIUMUCS
npsMbIMU. [Tonck neprneHIuKyIapHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuit Kyoa, IpU3MBl,
MIPABWJIBHOW MUPAMUABI C TOMOLIBIO
OPTOTOHAJIBHOM IIPOEKIIHH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [ImockocTn
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummerpu. lIpaBuiibHbIE
MHOTOI'PaHHUKHU

Pacuér paccrosgauii OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEPIEHINKYJIAPBI: CHMMETPHS, CIBUT
TOYKH IO NapasuieIbHON MPSAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
®opMyIMpOBaTH CBOMCTBO
NEPHEHANKYJISIPA IO OTHOUIEHUIO

K IUIOCKOCTH.

Ilomy4aTts npencraBieHue O 3HAYCHUN
NepHEHANKYJIIApa AJIs APYTUX obnacteit
HayKu ((u3HKa, YHEpreTuKa, Ja3epHbIe
TEXHOJIOTHH ), B PEATIbHON KU3HH
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bpIBaTh YTBEPKIACHUS, CBI3AHHBIC
C IIPOEKIMEN NPSIMOU Ha IIJIOCKOCTb,
HENEPNEHIUKYIISPHYIO K 3TOU MPSIMOM.
JIoKa3pIBaTh TEOPEMY O TPEX
MEPIECHIUKYJIIPAX U TEOPEMY
0o0paTHYyI0 TeOpeMe O TPEX
MEePICHIUKYIISIpaXx.

[lomy4ats mpeacraBiieHHUE

00 OPTOTOHATLHOM MTPOCKTUPOBAHHH.
Jloxa3bIBaTh TEOPEMY O MPOEKLUU
TOYKH Ha MPSIMYIO.

Pemate crepeomeTpruyeckue 3a1auu,
CBSI3aHHbBIE C IEPIIEHIUKYIISIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pemiats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJIECHUEM
r€OMETPUYECKUX BEJINYHH.
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Pewiats crepeoMerpruyeckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIIpax,
HaxX0>JICHUEM PACCTOSIHUM,
IIOCTPOCHUEM MTPOCKILIUHM.

CpaBHMBaTh ¥ aHAIN3UPOBATH
YTBEPIKIACHHUS C LIEIIBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanM3UpOBaTh U MOJIEIIUPOBATH

HAa SA3bIKE T€OMETPUU PEAJIbHBIC
CUTYyalWH, CBSI3aHHBIC

C IEPIEHINKYJAPHOCTBIO IPSMOU 1
IIJIOCKOCTHU; UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C HUCIOJIb30BAHUEM armapara anreopbl

VYTbl U pacCTOAHUSA

16

[ToBTOpEHUE: Yroa Mex 1y NpsIMbIMUA
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHME: YTOI MEKITY
CKPELIMBAIOIIMMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. | eomeTpruyeckue
METO/Ibl BBIUYMCIICHUS YTJIa MEXKIY
NPSAMBIMA B MHOTOTPAHHUKAX.

AKTyanu3upoBath (PaKThl U METObI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.
DopMyIUpPOBATH OIIPEACICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEMHBIX YTJIOB JIBYTPAHHOTO yTJIA.
KnaccuduimpoBatb 1ByrpaHHbI€ YTIIbl
B 3aBUCUMOCTH OT HX I'PaAyCHON MEpHL.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YIJIOB IBYTPAaHHOTO yIJa.
[leprieHIMKyNSAPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYIISIPHBIX
ockocrer. [Ipuznak
NEPIEHANKYJIIPHOCTH INIOCKOCTEMN;
TE0-peMa O IPSIMOM NIEPECEYEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEU IUIOCKOCTH.

[IpsAMOYTONBHBIN TapalIeeNIen;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O Napajieenunesaa.
Teopema o AuaroHany NpsIMOYroJIbHOTO
napajuieNIeIMIeaa U CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIONI0KEHUEM IIPSAMBIX U INIOCKOCTH.
IToBTOpEHHUE: CKpemBaroIuecs
psIMbIE, MAPAJIIEIbHBIE INIOCKOCTH

B CTaH/IAPTHBIX MHOTOIPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPEUIMBAIOIIUXCS PSIMBIX,
pPacCTOSHUE MEXIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

B ITPOCTBIX CUTYyaLUSIX.

OnyckaHue NepreHIuKyJIspoB,

DOopMyJIMPOBATH ONPEIEICHUE B3aUMHO
IIEPIICHIUKYJIIPHBIX TIOCKOCTEN.
JloKa3bIBaTh TEOPEMY O IPU3HAKE
NEPIEHANKYJIIPHOCTH IBYX
IIJIOCKOCTEHN.

@OopMyIIMPOBATH CIEACTBUE

(U3 mpu3HaKa) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHAUKYIIIpHA
IIPSIMOU, IO KOTOPOU ITEPECEKAOTCS IBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
JIoKa3pIBaTh YTBEPKIAECHUSA O €TI0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 He€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napajuieenunesaa.

Pewats crepeomeTprueckue 3agauu,
CBSI3aHHBIE C NEPIICHANKYISIPHOCTD
MPSMBIX U TIIOCKOCTEH, UCITONb3YS
IUTAHUMETpUYECKHe (PaKThl 1 METO/IbI.
IIpoBOAUTE TOTUYECKU KOPPEKTHBIE
NIOKa3aTeIbHbIE PACCYKICHUS TPU
pELIEHNH TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C NIEPIIEHINUKYJIIPHOCTBIO
IJIOCKOCTEH.

AHanmM3upoBaTh U MOAEIUPOBATH

HAa S3bIKE TEOMETPUU PEAJIbHBIE
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKH; NPSIMOU; INIOCKOCTH.
Brruncienue paccTossTHUN MEXKITY
CKPEIIHUBAOIINMUCS MPSIMBbIMU

C MOMOIIBIO NEPIEHANKYISIPHOMN
IJIOCKOCTH.

TpéXrpaHHbIN yroJl, HEPaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema ITudaropa, TeopeMbl
KOCHUHYCOB M CHUHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIE€MEHTBI
chepuuecKoit TeOMETPHH:
reoJe3M4YEeCKre JUHUM Ha 3eMJie

C NEPHEHANKYISIPHOCTHIO MPSIMBIX U
IIJIOCKOCTEN.

HccnenoBath MOCTPOCHHBIE MOJENH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
amnmapara anreOpsbl.

PemaTe npuknagHeie 3a1a4u,
CBSI3aHHBIC C HAX0XKICHUEM
r€OMETPUYECKHUX BEJIMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npu3Msbl. [IpaBuibHas mpusma.
[Ipssmoyt mapatenenunen,

PSIMOYTOJIbHBIN Mapajuiesenunes, Kyo.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIC U
MOJIYTPAaBUIbHBIE MHOTOIPAaHHUKHI

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, I€JIaTh 3aMEYaHusl,
KOMMEHTAapHHU.

AHanmM3upoBaTh PEIICHNE 3a1a4U.
PucoBaTp BBITyKJIbIE MHOTOIPAHHUKH
C 3aJJaHHBIMHM CBOMCTBaMU;
BOCCTaHABIIMBATh OOIINIA BU]I
BBIIYKJIOTO MHOTOIPaHHHKA T10 IBYM
€ro MPOECKIUAM.

JIoKa3pIBaTh CBOKCTBA BBIIYKIIOTO
MHOT'OTPaHHHKA.

Pucosars BBIITyKIJIbIE MHOTOTPAHHUKH
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C pa3HOM SHJIEPOBOM XapPaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH MOJTYYEHUS
pe3yJibTaTa Ipu BApbUPOBAHUY TAHHBIX.
Jloka3bIBaTh CBOMCTBA MTPABUIBHBIX
MHOTOTpaHHHUKOB. [l1anupoBaTh
MMOCTPOCHUE MPABUIBHBIX
MHOT'OTPAaHHHMKOB Ha ITIOBEPXHOCTAX
JIPYTHUX MPABUIIBHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTHe BEKTOpA Ha MIIOCKOCTH

U B POCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUIIO
napajjieenuneia, yMHOKEHHE BEKTOpa
Ha YKCJI0, Pa3JIOKEHUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JICXKAITUX
B OJJTHOM INIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpamMu

AKTyanu3upoBaTh (aKThl 1 METOJIbI
IUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

HA IJIOCKOCTHU U B ITPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPHI. [[pUBOINTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh NpaBUJIa BHIIOJTHEHUS
JIEUCTBUU CIIOKCHUS U BEIUYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA

Ha YUCIIO.

Jloka3pIBaTh MPU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

JIoka3pIBaTh TEOPEMY O Pa3JI0KEHUN
J000r0 BEKTOpa IO TPEM JTaHHBIM
HEKOMILIAHAPHBIM BEKTOpaM
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[ToBTOpeHue, 0600IICHNE
U CUCTEMAaTH3aINs 3HAHUHU

O06o6aronee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca T€OMETPUH

10 kmacca, cucreMaTH3alis 3HAaHUH.
Hctopus pa3BuTHs cCTepeOMETPUHN KaK
HAYKH U €€ pOJIb B Pa3BUTUU
COBPEMCHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemats crepeomeTpuueckue 3aaaun
Ha JJ0Ka3aTeIbCTBO MAaTEMATHUECKUX
OTHOIIICHUI, HAX0XKJCHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IUTOIIaAeH, 00BEMOB).
Hcnonp30BaTh npu pelieHUN
CTEPEOMETPUYECKHUX 3a/1a4
IJIAaHUMETpUUECKue (DaKThl U METOIBI.
[IpoBOANTE TOTHYECKH KOPPEKTHHIE
JIOKA3aTEIbHBIC PACCYKICHUS

[IPY PELICHUU CTEPEOMETPUUECKUX U
TJTAHUMETPUYECKHX 3a]1a4.
CpaBHUBATh U aHATU3UPOBAThH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOHOCTB €€ MOJICIIUPOBAHUS Ha
A3BIKE TEOMETPHUH.

MoaenupoBaTh peabHYI0 CUTYAIUIO
Ha A3bIKE€ TEOMETPUU U UCCIIE0BATh
MOCTPOCHHBIE MOJEIH, B TOM YHUCJIE U
C UCTIOJIb30BAaHUEM alllaparta ajareOphl.
Hcnonb30BaTh KOMIBIOTEPHBIE
MpOrpaMMBbl MPH PEIICHUH 3a]1a4.
[Tomy4aTe peacTaBICHUE O TEOMETPUH
KaK O pa3BUBAIONICIICS HAayKe,
HCCIEAYIOIEH OKPYKAOIIUNA MU,
CBSI3aHHOW C peaIbHBIMU O0BEKTAMH,
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MIOMOTAIOIIEH PEIINTH pEaJIbHbIC
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHUBATh U aHAJU3UPOBATH
YTBEPKIAECHUS C LUEIbIO BbISIBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

Hccnenosath IMOCTPOCHHBIC MOJICIIN.

Hcnionb3oBath 1udpoBbIe PECypChI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

Hassanue KommuecTBo OCHOBHBIE BUIBI IEITEIHHOCTA
OCHOBHOE co/iepKaHue
pazzena (TeMbl) Kypca 4acoB yqaImxcs
AHauTHYeCcKasi reoMeTpus 15 [ToBTOpEHUE: KOOPIMHATHI BEKTOPA AKTyam3upoBaTh (GaKkThl U METOIbI

Ha IJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIPHOE TIPOU3BEICHUE BEKTOPOB,
BBIYMCJIEHUE YTJIAa MEXK]y BEKTOPAMH
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHUE IIIIOCKOCTH, HOPMaJlb,
YPAaBHEHHE IUIOCKOCTH B OTPE3Kax.
BekTopnoe npousseaenue. JInneitnpie
HEPABEHCTBA, JUHEUHOE
IIPOTPAMMHUPOBAHUE.

AHanuTu4eckre MeTobl pacuéra
yTJIa MEXKy PSAMBIMU U TUIOCKOCTSIMH
B MHOrorpanHukax. ®opmyna
PacCTOSAHMS OT TOYKH J0 IJIOCKOCTH
B KOOpAMHATAX.

Haxoxnenue pacCToOIHUN OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbLHOMN
npaMuJie

MIJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOIUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX
KOOpJIMHATaAMH.

BcnioMHUTB onpeiesieHre CKaISIpHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbIaucasaTh ¢ moMoIIbIo CKaJsIpHOTO
YMHOKE€HUS JIJTMHBI BEKTOPOB, YTJIbI
MEX]ly HUMHU, YCTaHABJIMBATh
MEePIEHIUKYJISIPHOCTH BEKTOPOB.
BrIBOIMTH YpaBHEHHE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JI0 TIJIOCKOCTH.

Pemiats 3agauu, coueras

KOOPJIMHATHBIA U BEKTOPHBIA METO/IBI.

[IpoBOINUTH TOTUYECKH KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKICHUS

IPU PEIICHUH TEOMETPUUYECKUX 3a7a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.
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AHaJIN3UPOBATh U MOJEIUPOBATH
Ha SI3bIKE TEOMETPUU PEAIbHBIC
CUTYAIINH, CBSI3aHHBIE BEKTOPAMH H
KOOpPJMHATaAMHU.

HccnenoBars NOCTpOEHHBIE MOJIENH,
B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara ajareOphl.

Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOTPaMMBI.

3HaAKOMUTBCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTUKU

[ToBTOpEHuE, 00001ICHIE
M CHCTeMAaTH3alus 3HAaHUHN

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPaHHUKH, METO/
CJIEZ0B, CTaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHNUS] MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILUBAOIIUMHUCS MPSMBIMH.
[lepnieHiUKyISIpHBIE IPSAMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NTAPHI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CAMMETPHH
MHOTOIPaHHUKOB, TEOpEMA O TPEX
MEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

Ctpouts ceueHusl.

Pemars crepeomeTprueckue 3agaun
Ha JJ0Ka3aTeJIbCTBO MATEMAaTUUYECKUX
OTHOIIICHUM, HAXO0XKICHHE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnonb30BaTh NpU pELLICHUN
CTEPEOMETPUYECKUX 3a/1a4
TTAaHUMETPpUUIECKUE (PaKThl U METO/BI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JI0KAQ3aTEIbHBIC PACCYKIACHUS

IIPY PELIEHUU CTEPEOMETPUUECKHUX
3aaad.

CpaBHUBATh U aHAIM3UPOBATH

57



B MHOTOTPaHHHKAX.
[ToBTOpEHue: miomamu
MHOTOYTOJIBHUKOB, (DOPMYJIBI

JUTSI TITOTAEH, COOOpaKeHUS
IoI00usI.

[lnomany ceyeHnii MHOTOTPAHHUKOB:
TJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUsl mo100us

pealbHbIE CUTYalluH U BBISIBISATH
BO3MOYKHOCTB €€ MOJEIIMPOBaHUS

Ha SI3bIKE TEOMETPUMU.

MonennpoBaTh peaIbHYI0 CUTYAIUIO
Ha S3bIKE TEOMETPUU U UCCIEA0BAThH
IIOCTPOEHHBIE MOJIENH, B TOM YHCIIE U

C MICTIOJIb30BAHUEM arllapara aireOps.

Hcnonb30BaTh KOMIBIOTEPHBIE
IIPOTrpaMMBI [IPU PELICHUU 3a/1a4

O0BEM MHOTOTpaHHUKA

17

O6bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajienenunena. 3aaadu

00 y/iBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpUyueCcKHE 3a71a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a7a4n, CBI3aHHBIC

C BBIYMCJICHUEM 00BhEMA
IPSIMOYTOJIBHOTO MapajuiesieuIe/a.
O0BEM TIPSIMOIA TPU3MBI.
CrepeoMeTpryueckue 3a/1auu,
CBSI3aHHBIC C BBIUHUCIICHHEM 00bEMOB
psAMOM npu3Msl. IIpuknansbie
3aJ1a4M, CBsI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OIHO OIEpUPOBATH MTOHATUSIMU:
00bEM Tena, 00bEM NPAMOYTOIBHOTO
napajuienenuneaa.

DopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3pIBaTh TEOpEMy 00 00BEME
NPSIMOYTOJIBHOTO NapajlieNleunena,
CIIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOrpaHHUKH,
MEPEKIIA/IbIBATH YACTH.

Pemiats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUHCICHHEM 00BEMA
MPSIMOYTOJILHOTO MapasijieienuIesa,
MPU3MBI.

CpaBHUBaTh U aHATU3UPOBAThH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
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Brruucnenne 005EMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MIPU3MBI, TUPAMUJIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHne 00beMOB TUPAMUJL

C OOUIMM YTJIOM.
CrepeoMeTprUeCcKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU HAKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

[IpuknaaHbie 3aga4u MO TEME
«OO0OBEMEBI TEII», CBI3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSHUS A0 IIIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
PSIMOYTOJILHOTO MapasuielienuIiea,
TIPU3MBI, TTUPAMHIBI.

HccnenoBaTh MOCTPOCHHBIE MOJIENH,
B TOM YHCIIC U C UCIIOJIb30BAaHUEM
anmnapara anreopsl.

BrIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyiy sl BRIYUCICHUS 00BEMOB
TeJl.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TPU3MBI Ha TIPUMEPE
TPEYrOJbHON MPU3MBI U

ISl IPOU3BOJIBHOM IPU3MBL.
Jloka3pIBaTh TEOpEMY: 00 00OBEME
nupamMubl, GOPMYITUPOBATH CIIECICTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaMU/IBI.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
00bEMOB yCEUEHHOM MUPAMU/IBI

Tema BpameHus

24

Hunuaapudeckas MOBEPXHOCTb,
oOpa3yronye UINHIPUIECKON
TTOBEPXHOCTH.

CB00OOAHO OTIEpUPOBATH TOHATHUSIMHU:
IIUIMHIPUYECKAs TIOBEPXHOCTb,
muuHap. M3ydats cnocoOsl
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Hunuaap. [pssMoi KpyroBoit
uuiusp. [nonaas noBepXHOCTH
HWJIAH]IPA.

Konunueckast HoBEpXHOCTS,
oOpa3yrolre KOHUYeCKOn
noBepxHocTH. Konyc. CeueHne koHyca
ITIOCKOCTBIO, TTapaJlIEIbHON
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA.
CrepeomeTpruuecKkue 3a1auu

Ha J0Ka3aTeJIbCTBO U BHIYUCIIEHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYCa.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[lepeceuenue cdepsnl u mapa

¢ IockocThro. Kacanue mapa u
chepbl WI0CKOCTHIO. Bun n
n300paxxeHue mapa.

VYpasuenue chepsl. [Inomans cheps u
e€ yacreu.

CummeTtpus cepsl 1 mapa.

MOJIYYCHUS TAITUHAPUYECKON
NOBEPXHOCTH, LILJIMHJPA.
N3o0paxkaTh HMIMHIP U €r0 CEUCHUS
MJI0CKOCTHIO.

CB00OIHO OnepUPOBATH MOHATUSIMHU:
KOHUYECKasl IOBEPXHOCTh, KOHYC,
yceu€HHBbIN KoHyc. M3ydath criocoObl
NOJIyYeHUS] KOHUYECKOW OBEPXHOCTH,
KOHyca.

N300paxaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSAIIEH Yyepes oCh,
Y TUIOCKOCTBIO, IEPIEHINKYIISIPHON

K OCH.

BriBoguTh (hOpMyYIIBI 17151 BEIUUCTICHUS
OOKOBOM U MOJIHOW MOBEPXHOCTEH Te
BpanieHus. Pemrarte
CTEPEOMETPUYECKUE 3a]a4H, CBA3aHHBIC
C TE€JIaMH BpAILEHUs, HAXOKICHUEM
[UIOIa11 OOKOBOI M MOJIHOM
NOBEPXHOCTH, IOCTPOCHUEM CEUEHUN.
Hcnonb30BaTh IpH pelICHUH 3aa4
IUIAaHUMETpHUUYECKHE PaKThl U METOBI.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKJICHUS C LEIIBIO BbISBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpHUUuecKre 3a/1aun

Ha J0Ka3aTeIbCTBO M BEIUMCIICHHUE,
CBSI3aHHBIEC CO C(HEepOH U MapOM,
MMOCTPOCHUEM HX CEUCHUU
IIOCKOCTBIO.

[IpuknaaHbie 3a1a4u, CBI3aHHbBIC
co cepoii U Imapom.

IToBTOpEHUE: OKPYKHOCTH

Ha IJIIOCKOCTH, BEIYUCIICHHS

B OKPY>KHOCTH, CTaHJIapTHBIC
nogoous.

Paznuunble KOMOMHAIUH T
BpAIlICHUS U MHOTOTPAHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpAILICHUS

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C KOHYCOM

U IIWIHHIPOM.

UccnenoBaTh MOCTPOESHHBIE MOJEIIH,

B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmapara anreopsl

AKTyanu3upoBath (PaKThl U METOBI
TUTAHUMETPUH, PEICBAaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
cdepa u map, HEHTp, paAnycC, THAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE pacIioyioKeHUE
chepbl U TIIOCKOCTH.

DopMyIMPOBATH ONPEICIICHUE
KacaTeJIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MIPU3HAKE KacaTeIbHOW TUIOCKOCTH.
BriBoguTh hopmymy 17151 BEIYUCTICHUS
IIoIIaIM cepbl uepes paanyc chepsl.
Pemats crepeomerprueckue 3anaum,
CBSI3aHHBIE CO C(EepOo U MapoM,
HaxXO0XXJICHUEM IIIoMIaau cephl U €
YJacTell, IOCTPOECHUEM CeueHUl cepbl
U I1apa.
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AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyalliH, CBSI3aHHBIC C IIAPOM U
cepoii.

Pemate mpocThle 3a7a4n, B KOTOPBIX
bUrypupyroT KOMOMHAITNH Tell
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Wcnonw30Bath Mpu pellieHrH 3a1ad,
CBA3aHHBIX CO Chepoii U Iapom,
TUTAHUMETPUYECKHEe (DaKThl M1 METO/BI.
Pemats crepeomerprueckue 3a1auu,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
IIOCTPOCHUEM CEUCHUH TEJ BPalllCHHUS,
C KOMOMWHAIIMSMU TEJ BPAICHUS U
MHOTOTPaHHHUKOB.

[TpoBOANUTH JIOTHUECKU KOPPEKTHBIC
JI0Ka3aTeJbHbIE PACCYKACHUS

NIPU PEIICHUN TEOMETPUUECKUX 3a/1ad,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEN.

AHanmM3upoOBaTh U MOJICTUPOBATH HA
SI3BIKE TEOMETPHUH PEATbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreOpsbl
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[nonraau moOBEpXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME TPSAMOTO UITUHIPA.
[Tnomaau 60KOBOM M TTOJTHOM
MMOBEPXHOCTH ITMIIHH]IPA.

Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O6bEM KoHyca.

[Imomnaan 6OKOBOM M IMOJTHON
MOBEPXHOCTHU KOHYcCA.
CrepeoMeTprUeCcKHE 3a/1a4H,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMOB
IIAJIMHpa, KOHYyCA.

[Tpuknagasie 3agaun 1o Teme «OObEMBI
Y TTOLAY IOBEPXHOCTEMN TEJL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 006 00bEMe mapa. [Tnomans
cdepsl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
CEeKTopa.

[Ipuknagubie 3a1a4u 11O TEME
«OOBEMBI TET», CBA3AHHBIC

¢ 00BEMOM I1apa U TIOUaAbI0 chephl.
CooTHOIIIEHUST MEXIY TIIOMAIIMU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OOIHO OMEepUpOBaTH MOHATUSIMU:
00BbEM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyIupoBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

JlokaspIiBaTh TEOpEeMBI: 00 00BEME
IUIKMHIpa; 00 00BEME KOHYCA.
BriBOoguTE (hOpMYIIBI AJ1 BBIYUCICHUS
00bEMa yCceu€HHOr0 KOHYCa.
HccenenoBats MOCTPOESHHBIE MOAEIIH,

B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
anmnapara anreopsl.

3HaTh BO3MOYKHOCTH PEILICHUS 3a]a4
Ha [IOCTPOEHUE LIUPKYJIEM U JINHEUKOM,
0 KJIACCHYECKHUX HEpa3pelIMMBbIX
3a/ayax.

CB00OOIHO OTIEpUPOBATH MOHITUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOH,
1aPOBOM CEKTOP, OCHOBAHME U BBICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IApPOBOT'O CJIOS.

BriBoguTh (hOpMyIIBI 17151 HAXOXKACHUS
00BEMOB 1IaPOBOTO CETMEHTA,
IAPOBOT'0 CEKTOPA, IIIOIIAIU c(epsl.
Jloka3pIBaTh TeOpeMy 00 00bEMeE 1Iapa.
Pemiate crepeomerpruyeckue 3a1au,
CBSI3aHHBIE C 00BEMOM I1apa, MapOBOTO
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TEJL.
[TonoOHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0bEMa mpu mogo0ouu.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BRIYMUCIICHHEM 00BEMOB
TEJ U TUIOIIAJIEH MTOBEPXHOCTEH

CETMEHTA, IIapOBOTO CEKTOPA,
TIOMAABIO CHEPHI.

CpaBHUBATH ¥ aHATTM3UPOBATH
YTBEPKIACHUS C IIEITBIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaM3UpOBaTh U MOJICITIUPOBATH

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
1Iapa, MapoBOTO CETMEHTA, MAapPOBOTO
CErMeHTa, IJIOIIAIbI0 Cephl.
CB00OOIHO OMepUPOBAThH MOHITHEM:
0I00HBIE TEJa B MPOCTPAHCTBE.
Brrauciasate 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEICIIEHHOT O UHTErpala.

Pemate crepeomerpuyeckue 3aaau,
CBSI3aHHBIE C COOTHOIIIEHUSMU MEXTY
IJTONIAJIMU TTOBEPXHOCTEN U
00bEéMaMu TOJJO0HBIX TEN.
[TpoBOIUTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbBIE PACCYKICHUS

IIPY PEIIICHUN T€OMETPHUCCKHX 3a/1a4,
CBSI3aHHBIX C BEIYHCIICHHEM 00BEMOB
TEJ C IIOMOIIBIO ONPENECIEHHOTO
WHTETpaia, HaX0XKICHUEM
COOTHOIIEHUS MKy TUIOIIA MU
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MOBEPXHOCTEH U 00BEMaMU TIOT00HBIX
TEI.

AHaJIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPHUH PEaJIbHBIC
CUTYaIlMH, CBsI3aHHBIC C 00BbEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeIbCTBO M HA HAXO0XKJICHHUE
F€OMETPUYECKUX BEIIMUUH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
OtobpaxeHust. [BrxeHus u
paBeHcTBO duryp. OOmue cBoiicTBa
NBWKEHUN. BUabl ABMOKEHUH:
napasuielIbHbI IEPEHOC, LIEHTPAJIbHAS
CUMMETpHUS, 3epKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [psmas u
chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha IPUMEHEHUE IBUKECHUS

[IpumeHsITh paBUiIa BBITIOJTHEHUS
JNEUCTBUM CII0KEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxonute koOopauHaTel BEKTOpA

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

BcnoMHuTE onpeenenne CKaasipHOToO
YMHOKEHUS U €r0 CBOMCTBA.
BpryncnisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMHU, YCTAaHABIINBATh
MEePIEHAUKYJISIPHOCTh BEKTOPOB.
AHanM3UpoBaTh U MOJICINPOBATH

Ha A3bIKE TEOMETPUU PEAIBHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (HPU3UIECKUMU
BEKTOPHBIMU BEJIMUMHAMU.
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Hcrnonb30Bath ipu penieHUH 3a1a4,
CBSI3aHHBIX C BEKTOpaMH

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl U METOIBI.

CB00OIHO OTIEPUPOBATH MTOHITHIMH:
0TOOpaKeHHE MPOCTPAHCTBA HA e,
JIBUKEHUE TTPOCTPAHCTBA;
[IEHTpaJIbHasl, OCeBas M 3epKalbHas
CUMMETPHH, NapaUIeIbHBIN IEPEHOC;
PaBEHCTBO U I0J100Ke PUryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO
[IEHTpaJbHasl, OCeBas M 3epKaJlbHas
CUMMETPHH, MapaIeIbHbBIN EPEHOC
SIBJISIFOTCST IBMIKEHUSIMA. BBITOTHATH
npeoOpa3oBaHust MOI00US.
OnepupoBaTh MOHATHAMU: TIpSIMast U
chepa Ditnepa.

Pemmate reomerpudeckue 3a1aun

C MCTIOJIb30BAaHUEM JIBHXKCHHUI.
Hcnons30BaTh Mpy pelieHUH 3a1a49
JBKEHUS TTPOCTPAHCTBA U UX
CBOMCTBa

[ToBTOpEeHME, 0600MICHNE
Y CUCTeMAaTHU3aIusl 3HAHUN

17

O6o0maroiee MOBTOPEHUE TTOHSATUH U
METOJIOB Kypca reOMETPHUH
10-11 xyaccoB, cucTeMaTH3aIHS

Pemats crepeomerpudeckue 3agadu
Ha JI0OKa3aTeIbCTBO MAaTEMAaTUYECKUX
OTHOILICHUM, HAXO0XKJICHUE
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3HaHUM.

Hctopus pa3BuTus CTEpEOMETPUN KaAK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUM

Ir€OMETPUYECKUX BEJIMYUH (JJTHH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh pu pelieHuH
CTEepEOMETPUYECKHUX 3a71ad
IUTAHUMETPUUIECKHE (PaKThI

U METOJIBI.

[TpoBOAUTH TOTHYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUUSCKUX
Y TUTAaHUMETPHUUIECKHX 3a]1a4.
CpaBHUBATh U aHATM3UPOBATH
peabHbIC CUTYaIlUU U BBISBIISATH
BO3MOKHOCTB €€ MOJEIUPOBAHUSA
Ha SI3BIKE TCOMETPHH.
MonenupoBaTh pealbHyI0 CUTYaITHIO
Ha S3bIKE TEOMETPHUHU U UCCIIEI0BATh
MTOCTPOCHHBIC MOJIEITH, B TOM YHCIIC
Y C MCTIOJIb30BAHKMEM arrapara
anreOphl.

Vcrionp30BaTh KOMITBIOTEPHBIC
IIPOrpaMMBI IIPH PEIICHUH 3a/1a4.

[TonyuaThk npecTaBIeHUE O TEOMETPUU

KaK O pa3BUBAIOILECHUCS HAYKE,
VCCIIENYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOW C PEATbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PENINTh PEAbHbIE
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JKU3HCHHBIC CUTYalluH O POJIA
CTCPCOMCTPHH B PA3BUTHHU
COBPCMCHHBIX MHXCHCPHBIX 1
KOMITIBIOTCPHBIX TEXHOJIOT UM

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

INOACHUTEJBHASA 3AIINCKA

VY4eOnblli Kypc «BeposSTHOCTb M CTAaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBIISIETCA
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yriyOJ€HHOIO YpPOBHS
HAa YypOBHE cpeaHero o6Omero o6pa3oBaHus. YUeOHBI Kypc NpeaHa3Ha4YeH
UIst POPMHUPOBAHUS Y OOYJAIONTUXCS CTATUCTHUECKOUW KYJIBTYPhl M MMOHUMAHUS POJIU
TEOPUU BEPOATHOCTEN KaK MAaTEMATHUYECKOTO MHCTPYMEHTA ISl U3yUYECHUS CIIy4ailHbIX
cOOBITHH, BEIUYMH U TporeccoB. [Ipu u3yueHnn Kypca oOoramaroTcs npeAacTaBiICHUs
oOy4JaronMxcs 0 METoAaX MCCIEI0BaHN U3MEHUUBOTO MUPA, PA3BUBACTCSl TOHUMAHHE
3HAYMMOCTH U OOUIHOCTHM MaTEMaTUYECKUX METOJOB IMO3HAHUS KAaK HEOThEMJIEMOU
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Coneprxanue ydeOHOTO Kypca HalpaBlIieHO HA 3aKpEIUICHHE 3HAHUH, MOTYyYEHHBIX
IpU U3YYEHHH Kypca Ha YpOBHE OCHOBHOIO 0OILEro oOpa3oBaHUs, U Ha pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
MpUMEpax, CHKEThl KOTOPBIX MOYEPIHYTHI W3 OKpyKarolero mupa. B pe3ynbraTte
y oOydaromuxcsa JOJDKHO  cOpMHUpOBAThCS  MNpEACTaBiIeHHWE O  HauboJsiee
YHIOTPEOUTENBHBIX M OOIIMX MATEMATUYECKUX MOJIETISX, UCTIONb3YEMBIX ISl ONTUCAHUS
AHTPOMIOMETPUUECKUX U JIeMOTpaUUEeCKUX BEJIMYUH, MOTPEIIHOCTEN B pa3IndyHbIC poja
U3MEpPEHUSIX, JUIMTEIIbHOCTH  0€30TKa3HOMl  paboThl  TEXHMYECKHX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SIBISETCS
0a3oi JI1  OCBOEHUSA BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHEUUAIINCTAM HE TOJBKO HMHXKEHEPHBIX CIELHAIBHOCTEH, HO TAKXKE COLUAIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKU B 3HAUYUTEIIHHOU
Mepe HUCIOJIb3YIOT annapar aHaiu3a 0oJbIINX JaHHBIX. LleHTpanbHyt0 YacTh yueOHOTO
Kypca 3aHMMaeT OOCYyXJICHHE 3aKOHa OOJIBIIMX 4YKcel — (yHIaMEHTaJbHOIO 3aKOHA
IPUPOBI, UMEIOIIET0 MATEMATHUECKYI0 (POpPMATTU3ALIHIO.

B cooTBeTcTBMM ¢ yKa3aHHBIMU [ENSIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCT M CTAaTHUCTHKA» Ha YIUIYOJIEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIC
coaepkarenbHble JUHUU: «CiaydaifHble COOBITUSI U BeposSTHOCTU» U «CiydaiiHbie
BEJTUYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpados
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsi TIOTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue nmuHun «CiydaliHble COOBITHSI U BEPOSTHOCTHU» CIY>KUT OCHOBOM
st (GOPMUPOBAHMST TIPEACTABICHUA O PACHPEICICHUN BEPOSTHOCTEH MEXIY
3HAQUEHUSIMH CIIyYalHbIX BEJIWYMH. BakKHyH0 4acTh B 3TOM COJAEpKATEIbHOW JIMHUH
3aHUMAET U3yYeHNE TEOMETPUIECKOTO M OMHOMHUAIBLHOTO paclpeesieHnid U 3HAaKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOTaMU — MOKA3aTEIbHBIM U HOPMaJIbHBIM pacHpe/IeICHUSIMU.
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Tembl, CBSI3aHHBIE C  HEMNPEPHIBHBIMU  CIy4yalHbIMU  BEIUYMHAMH U
pacnpeneneHusIMA, aKIICHTUPYIOT BHUMaHUE O0YyJaromuXcsl Ha OMHCAaHUU U U3YYCHUHU
CIIyJaliHBIX SIBJICHUH C TIOMOIIBI0O HEMPEephIBHBIX (yHKIHH. OCHOBHOE BHHMaHHUE
yaenseTcs Moka3aTeIbHOMY U HOPMaJIbHOMY pacTpeIeICHUSIM.

B ydueOHOM Kypce mpeaycMaTpruBaeTCsl 03HAKOMHUTEIIBHOE U3YYCHHUE CBSI3U MEXKIY
CIIy4YallHBIMM BEJIMYMHAMU W ONMCAaHUE JTOW CBSI3U C TOMOIIBI0 KO3 duiueHTa
KOPPEJISLIUU U €r0 BEBIOOPOYHOTO aHalora. JTU 3JIEMEHTHI COJIEP)KaHUs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHuUs», U3YUYEHHYIO HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus,
¥ BO MHOTOM OIHUPAIOTCS HAa CBEICHUSI U3 KypCOB ajareOpbl U TEOMETPUHU.

Emé omuH sneMeHT coaepikaHus, KOTOPBIA MPEIaraeTcss Ha 03HAKOMHUTEILHOM
YpPOBHE — TOCJIEAOBATEIBLHOCTh CIIyYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMArOUIUX
B eAuHUIly BpeMeHHU. O3HaKOMJICHHE C paclpe/ielieHHEeM BEpPOSITHOCTEM KOJIMYECTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIINN XapaKTep W SBISACTCS aKTYaTbHBIM IS OYTyIIHX
aOUTYpUEHTOB,  MOCTYMAOIIMX Ha  y4eOHbIE  CHCIUAIbHOCTH,  CBSI3AHHBIE
C OOIIECTBEHHBIMHU HAYKaMH, TICUXOJIOTHUEH U YIIPABICHUEM.

Ha usydenue yuyebHOro kypca «BeposTHOCTH M CTaTUCTHKA» Ha YIIIYyOJICHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Hegemo), B 11 kimacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha TiockocTu. JlepeBbsi.

Cny4aiiHble SKCIEPUMEHTHI (OMbBITHI) W CiIydalHbIe COOBITHSA. DJIEMEHTapHbBIC
coObITUs  (Mcxoabl). BeposaTHOCTh ciiydaitHOro coObITHS. bBaM30CTh YacTOThl |
BeposITHOCTU CcOObITHH. Ciy4yallHbIE€ OMNBITHI C PABHOBO3MOXXKHBIMH 3JIEMEHTApPHBIMU
COOBITHUSIMHU.

Onepauun HajJ COOBITUSAMU: TepeceueHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. J{uarpammer Ditnepa. @opMyina CIOKEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTh. YMHOXEHHE BEpOATHOCTEW. JlepeBo ciy4allHOro
skcriepumenTa. dopmyna mnosHONW BepostHocTH. Popmyna baiieca. HesaBucumbie
COOBITHS.

bunapHblii cnyyaliHbI ONBIT (KCHBITAaHUE), yclex U Heynada. HezaBucumbie
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HUCIIBITAHUWA J0 MEpBOro ycrnexa. llepectaHoBku n
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepusi He3aBucUMBIX ucnblTaHuM bephymnu. CrnydaliHbId BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTE. Jluarpamma pacupeaeneHus.
Onepanuu Haja ciaydyallHBIMU BeIW4YMHamMu. buHapHas ciydaitHas BenuuuHa. [Iprumepbl
pacnpezieNieHui, B TOM YKCJIe TEOMETPHUUECKOe 1 OMHOMHAIILHOE.
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11 KJIIACC

CoBMmecTHOE pacnpe/iesiCHUE JIBYX Cily4alHbIX BennunH. HezaBucumele cirydaiiHbie
BEJIMYUHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydaillHOW BeNW4uHbI (pacnpeneneHusi). IIpumepsl
NPUMEHEHUs MaTeMaTUYECKOTO OXUIaHUs (CTpaxoBaHHe, JoTepes). MaTteMaTtuyeckoe
OXHJIaHWE OWHApHOW CcllydallHONM BeNWYWHBI. MaTeMaTHUuecKOe OXKHUJIAHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTuueckoe 0KHJIaHue T€OMETPUIECKOTr0 M OMHOMHUATILHOTO
pacrpeneaeHui.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4allHOM BEIMYMHBI (pacmpeicsicHus).
HMucnepcusi OuHapHOW  Ciiy4ailHOM  BeJMYWMHBI. Marematuueckoe  OXHUJAaHHE
MPOU3BEICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIIyYaWHbIX BEJIMYUH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T'€OMETPUYECKOIO PACIIPEIEIICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpmMX urcen. BeiOopouHblit MeTo uccienoBanuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OneHnBaHNe BEPOSITHOCTU COOBITUS TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenimx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  ciydaiiHble BenuuuHbl. [Ipumeppl. DyHKIUS IJIOTHOCTH
BEPOSITHOCTU pacrpeiesicHusi. PaBHOMEpHOE paclpeieiecHue U €ro CBOMCTBA. 3ajayu,
MPUBOSIINE K MOKA3aTEIbHOMY paclpeeieHu0. 3a1aun, TPUBOISAIIME K HOPMAIbHOMY
pacnpeneneHnio. OyHKIUSA NIIOTHOCTH BEPOSTHOCTU ITOKA3aTEIBHOIO pacHpeacsICHus,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJILHOTO pacnpeneneHus. OyHKIUS TIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PaCIIPEACIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUN. 3aqadyu, TPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuuuH. KoagduuueHT nuHelHoil Koppensuuu.
CoBMecTHbIE HAONIONCHUS JBYX BETUYHH. BBIOOPOUYHBIN KOIPGUIIUEHT KOPPEISIIHH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U IPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBaJAPATOB.

INPEAMETHBIE PE3YJIBTATBI

K kony 10 kiacca oOy4daromuiics HayqYuTCs:

CBOOOJHO OIEpPUPOBATh MOHATUSIMU: Tpad, MIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPILIUHDI, IEPEBO CIIYYaAHOIO HIKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: CITyYalHBIN SKCIIEPUMEHT (OIIBIT), CIydaiiHOE
COOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (DJIEMEHTApHBIA HWCXOJ) CIy4aiHOTO
OMbITA, HAXOJAUTh BEPOSITHOCTH COOBITUA B OMNbITAX C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU;

HaxoIuTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBCAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAaHHOMY, UCIOJIL30BATh JAMarpaMMbl Diisepa,
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KOOPAMHATHYIO MNpPSMYIO ISl pelIeHHs 3ajad, MOJIb30BaThCs (POPMYJION CIIOXKEHHUS
BEPOATHOCTEH ISl BEPOSITHOCTEH IBYX U TPEX CIy4YalHBIX COOBITU;

ONEPUPOBATh MOHATHAMU: YCIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOATHOCTEW,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIY4allHOTO 3KCIEPUMEHTa, HAXOIUTh BEPOSTHOCTU
COOBITUI C TOMOUIBIO NpaBUJIa YMHOXKEHHUSI, J€PEBA CIIy4allHOTO OIBITA, UCIIOJIb30BAThH
dbopMyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pemieHun 3afad, OMPEIENATh
HE3aBUCHUMOCTb COOBITHI 110 POpMYJIE U IO OpraHU3aLUH CIIy4YalHOrO SKCIIEPUMEHTA;

IPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (YOPMYJIBI JUIsl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOPUHU
BEPOSTHOCTEW;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: OMHAPHBIM CIy4yailHBIH ONBIT (MCIIBITAHUE),
yCIEX U HEy/1a4a, HE3aBUCUMBIE HCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN A0 MEPBOTO ycIexa, B CEpUH UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: Cly4yailHas BEJIMYMHA, pAaCIpeaeieHUe
BEPOSTHOCTEW, JAuarpaMma pachpefeieHus, OuHapHas ciy4yallHas BeJIMYUHA,
reoMeTpuyYecKoe, OMHOMHUAIILHOE paclpeiesieHue.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

ONEPUPOBATH MOHATHIMU: COBMECTHOE PACIIPEIEICHNE IBYX CIIyYalHBIX BEJINYMH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOI'O pACIpEACNICHHs] JBYX  CIyYalHBIX BEJIMYMH
JUIS BBIJCIICHUS PACIPENCIICHUS KaXJAOW BEIWYHUHBI, ONPENEICHHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOZHO ONEpUPOBaTh MOHITHEM MAaTEMaTUYECKOTOo OXHUAAaHUSA CIy4yailHOU
BEJIMYMHBI (pacrlpe/iesieHus1), MPUMEHATh CBOICTBA MaTeMaTUYECKOTO  OKUIaHUs
OpU PELIEHUWU 3a/1ay, BBIUMCIATH MAaTEeMaTHYECKOE OXUAaHWE OWHOMHMAIBHOTO U
r€OMETPUYECKOI0 PaCIIpECIICHUN;

CBOOOJHO OINEpUPOBATh MOHATUSIMHU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJIMYMUHBI, IIPUMEHATH CBOWCTBA JUCIEPCUU CIIyYaWHOM BEJIIMYHUHBI
(pactipenenieHnsl) NpU  PELIEHUM 3a/4ad, BBIYMCIATH AUCHEPCHI0 W CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUATILHOTO PACTIPEICICHHUI;

BBIUKCIISTH BBIOOPOUHBIE XapaKTEPUCTHUKU MO JIAaHHOW BBHIOOPKE M OILICHHUBATH
XapaKTEPUCTHUKUW  TEHEpPaJbHOM  COBOKYNHOCTH  J@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OIIeHUBaTh BEPOATHOCTU COOBITUM W MPOBEPATH MpoCTeHine
CTATUCTUYECKUE TUIIOTESBI, NTOJIb3YSACh U3YUEHHBIMU PACIIPEACICHUAMM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 kanacce
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JICATEIIBHOCTH
pazjeiia (TeMbl) 4acoB OchoBHoE coneprkanie 00yJaroImmXxcs
DneMeHThI Teopuu rpadon 3 I'pad, cs3HbIM rpad), npeacTaBiIcHUe [IpencraBisTh OOBEKTHI U CBSA3U
3a/1a4y ¢ MOMOLIBIO rpada. MEXIy HUMHU C TTIOMOIIBIO rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HaXOJUTh MYTH MEXAY BEPIIMHAMHU
I1yTs B rpade. Llenu u UuKIbL. rpada.
['padst Ha mtockocTu. JlepeBo BrinensaTs B rpade nenu u mukIibl.
CIIy4alHOTO dKCIIEPUMEHTA CTpouTh IepeBO MO ONKMCAHUIO
CJIy4aiiHOTO OIIbITa, OITUCHIBATH
Clly4aiiHble COOBITHS B TEPMUHAX
JepeBa.
Pemats 3aga4um ¢ TOMOIIBIO
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CryyaliHble SKCIEPUMEHTHI (OMBITHI) Briaensats u onuceiBaTh

CiTyJaiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4yaifHble COOBITHS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTB
ciydaitHoro coObITus. BepostHoctu
COOBITHH B OIIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTapHBIMU
COOBITUSIMU

CJIy4aiiHbIe COOBITHS B CIIy4aitHOM
OTIBITE.

OopMyIMPOBATh YCIOBUS IPOBEICHUS
CJIy4alHOI'O OIBITA.

HaxoauTe BeposITHOCTH COOBITUI

B OIBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTApHBIMU UCXOJAaMHU
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Onepanun

HaJ MHOXKECTBaMH

H COOBITHSIMH.
CroxeHre 1 YMHOKEHHE
BEPOSATHOCTEM.

VY cioBHas BEpPOSITHOCT.
HezaBucumele coOBITHS

[Tepecedenue, 00beIMHEHNE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITusi. DOpMyIIa CIOKEHUS
BEPOSATHOCTEW Y CJIOBHAS BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
®opmyJia MOJTHOW BEPOSITHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHS

Hcnonb3oBath guarpammel Ditnepa

1 BepOajbHOE OMMCAHUE COOBITHI
IIPU BBIMOJIHEHUH Olleparui

HaJ COOBITHSIMU.

OreHnBaTh M3MEHEHUE BEPOSTHOCTEH
cOOBITHH TIO MEepEe HACTYTUICHUS
JIPYTUX COOBITUH B CITy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIH30BAHUEM JIEPEBa CITyIalHOTO
onbITa, POPMYJ CIOKECHUS

U YMHOXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHO€E TpaBUiio YMHOKEHHUS.
[TepectanoBku u akropuan. Yucno
couyeranuil. TpeyrompHuk Ilackans.
®opmyna omHoma HeroToHa

®opMyIUpoBaTh U JOKA3bIBAThH
KOMOMHATOpPHbIE (PAKTBHI.
Hcrnonb30BaTh NPaBUIO YMHOKEHHUS,
U3Y4YeHHBIE KOMOMHATOPHBIE (HDOPMYJIBI
JUTSl IEPEYUCIICHUS 3JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITHI B CIIy4ailHOM
OTIBITE.

[Tonb3oBaThcs hopmysioi u
TpeyroiapHuKoM Ilackans

JUTSL OITPEIeNICHUS YK CIla COYETaHU M.
[Tpumensarts Gpopmyny OuHOMa
Herotona nns npeobpazoBaHus
BBIpAKECHU U
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Cepuu nocneaoBaTEIbHBIX 5 buHapHbIii CiiydaiiHbIN OIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

vcnbiTanui. Mcribrranus (ucnblTaHKE), yCIex U Heylaya. Ha OT/AEJIbHBIE NCIIBITAHUS.

bepnym. He3zaBucumele ucnbiTanus. Pematp 3a1aun Ha mouck

CrnyualiHbli BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VCIIBITAaHUU 10 IEPBOIO yCIexa u
HE3aBUCHUMBIX UCIIBITAHUN bepHyIuIn. B CEpUAX HUCIIBITAaHUN bepHyn,
CrnydaiiHbli BEIOOP U3 KOHEUHOM a TAKXXe B OIIBITAaX CO CIIyYaliHbIM
COBOKYITHOCTH. BBIOOPOM U3 KOHEYHON COBOKYITHOCTHU
[IpakTuueckas padora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
Ta0JIHIIL IPaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciny4aiiHble BEIUYUHBI 14 Cnydaiinas BennuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITy4dailHas

U pacrpeacicHusI

BeposiTHOCTEW. [narpamma
pacnpeaenenus. Onepanuu

HaJl CIy4YalHbIMHA BEJIMYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
Clly4yanHas BeIm4uHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0XKWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacpeeneHUe IByX
CIIly4alHbIX BeIM4nH. HezaBucumbie
Cly4daiiHble BeuyuHbl. CBOKCTBA
MAaTeMaTUYECKOTO OKUTaHHUS.

BEJIMYMHA, pacrpeesieHue, Tabauna
pacrnpenesieHus, [uarpaMma
pacrpeneneHus.

HaxonuTte 3HaueHUs] CyMMBI U
POU3BEJCHUS CITyYalHbIX BEJIMYMH.
CtpouTs OMHapHBIE paclpeaeIeHUs
10 OTIMCAHUIO COOBITUI B CITy4alHbIX
onbiTax. CTPOUTH U pacro3HaBaTh
reOMETPHUICSCKOE U OMHOMHAIIBHOE
pacrnpeeneHus.

Pewate 3a1aum Ha BeIUKCIEHUE
MaTeMaTHYECKOrO OKUIAHUS.
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MareMatuyeckoe oKuaHue OMHapHOU
CIIy4YallHOM BEJIUYUHBL.
MareMaTuyeckoe 0XKUJaHNE
r€OMETPUYECKOT0 U OMHOMHAIBHOTO
pacnpeaenenuii. Jlucrepeus u
CTaHJapTHOE OTKJIOHEHHeE. [lucniepcus
OMHapHOU CiTy4yallHON BEJIMYUHBI.
CBOMCTBA TUCTIEPCHH.
MaremaTu4yeckoe 0OxKUJaHue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCUMBIX CIIYYalHBIX BEJIMUHH.
Jucnepcusi OMHOMUATEHOTO
pacnpeneneHusl.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IuUIL

CTpOI/ITI) COBMCCTHBIC PaCIIPCACIICHUA.

N3ydars cBOMCTBA MATEMATHYECKOTO
0KUJIaHHUSL.

Pematp 3amaun ¢ momMomisro
W3YUYEHHBIX CBOMCTB.

[To uzyuennbM hopMynam HAXOIUTh
MAaTEMATUYECKUE OKUTAHUS
CJIy4alHbIX BEJIIMYUH, UMEIOLINX
reOMETPUYECKOE U OMHOMUAILHOE
pacnpeneneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE CIIyYalHOU
BEJIMYUHBI.

Haxonuts nucrniepcuto

10 pacIpeaeICHUIO.

N3yuaTh cBOMCTBA IUCIIEPCHU.

[To uzydyeHHbIM hopmysiaM HAXOIUTh
JTUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacnpenesneHusi, B TOM YHCIIE B XOJI€
MPAKTUYECKON PabOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC

Ha3zBanue KommuecTBo OCHOBHBIE BUJIBI IESITETLHOCTH
OCHOBHOE CO/IepKaHKE
pazzeina (TeMbl) 4acoB 00yJaroImMXcs
3aKoH OOJBIINX YHCEI 5 HepasenctBo UeoOrniméra. Teopema Pa30upath n0Ka3aTeNbCTBA TEOPEM.

UYeoniména. Teopema bepryim.
3akoH OousbiuxX yncen. BeiOopouHslit
METO/ UCCIICAOBAHUI.

[Ipaktrnyeckas pabota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

OcBauBath BbIOOPOUHBII METOA
UCCJIEIOBAHNI, B TOM YHCIIE B XOJI€
PaKTUYECKON pabOThI

DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

I'enepasibHast COBOKYITHOCTD U
ciiyvaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMHU XaPAKTEPUCTUKAMHU.
OneHka cpegHero u JUCIepCcuu
reHEpaIbHON COBOKYITHOCTH

C IOMOUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLieHuBaHUe
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Craructrueckas runoresa. [Iposepka
MIPOCTEUIINX TUIIOTES C IIOMOIBIO
CBOMCTB M3yUYEHHbIX pacipeiesICHUH.
[TpakTrueckas pabota

C UCIIOJIb30BaHUEM AJIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHas
COBOKYIHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Boruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
re€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTUYECKAS
TUI0TE3a.

OueHuBaTh BEPOATHOCTH COOBITUHN U
IPOBEPATH MPOCTEUIINE TUTIOTE3BI
Ha OCHOBE BBIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B X0J1€ IPAKTUYECKON
paboThI
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HenpepriBHbIE CcllyyaliHbIe
BEJIMYMHEI (pacrpecieHus),
MOKa3aTeIbHOE U
HOpPMaJIbHOE pacIpe/ICICHUS

[IprMepbl HENPEPBIBHBIX CIIyYaHHBIX
BeIMYUH. OyHKIMS TUIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3aaay,
MPUBOSIINX K TOKa3aTEIIbHOMY

Y K HOPMAJIBHOMY PacpeICICHUSIM.
@DyHKIMS IIOTHOCTH BEPOSITHOCTU
IIOKAa3aTeJIbHOIO PACTIPEACICHUS.
@DyHKIMS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOTO PACTIPEACICHUS

3HAKOMHTHCS TTOHSATHUSIMU:
HeNpepbIBHAS CllydaliHasi BEJIMUMHA,
HENPEPBIBHOE PACIIPEICIICHUE,
GYHKIHS TTIOTHOCTHA BEPOSITHOCTH.
HaxoauTe BeposiTHOCTH COOBITUI
110 TaHHOW ()yHKITUH

IUIOTHOCTH.

3HAKOMHTBHCS C TIOHATUSIMH:
[I0KA3aTeJIbHOE paclpeeiICHUE,
HOPMAJIbHOE pacipeeICHUE.
Briaensate mo onucanuio ciry4alHbIe
BEJIMYMHBI, pacIipe/ieICHHbIC

10 TOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Paz6uparts npumepsi 3a1a4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacnpeaeeHuIo U K HOpMaJbHOMY
pacIpeneIeHHI0

Pacrnipenenenue Ilyaccona

[TocnenoBaTENbHOCTH OJIMHOYHBIX
HE3aBUCUMBIX COOBITHM.

[Tpumep 3amaun, npuBOASAILLIEH

K pacrnipenenenuto [lyaccona.
[Ipaktrueckas padbora

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

Bp1aessTe 1o onucaHuio CIry4anHoro
OIBITa BEJIMYUHBI, PACIIPEICTICHHbBIE

1o 3akony Ilyaccona.

Pemate 3anaun, B TOM 4ncie B Xoa¢e
PaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI 3JIEKTPOHHBIX
TaOIUIL
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CBs13b MEXy CITy4YaillHBIMU
BEIIMYNHAMU

KoBapuanus 1ByxX Ciay4alHbIX
BenuurH. Koaddumment koppensuu.
CoBMecTHbBIE HAOJIIOICHHS IBYX
BennurH. BeiGopounsiif koadduiimeHTt
Koppesauu. Paznmnune Mexny
JIMHENHOM CBA3BIO U IPUYUHHO-
CJICZICTBEHHOH CB:A3b10. JInHENHas
perpeccust. [Ipaktudeckast pabota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

OcBauBath NOHATHUSA: KOBapHALIUS,
KO3 UIUEHT KOPPEISILIMY, JINHEHHAS
3aBUCUMOCTb.

OueHnBaTh XapakTep CBA3U MEXIY
CIIy4allHbIMHM BEJIMYMHAMH, UCXOJS
U3 IPUPOJIb] JAHHBIX U BBIYUCIIEHHBIX
XapaKTEPUCTHK.

Hcnonp30Bath 1uarpaMMsl
paccenBaHus U1l U300paKeHHUS
COBMECTHOTO PACCEUBAHUs

JaHHbIX.

Haxonutb ko3(ppuimenTsl ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
PaKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKITHI

O06o061enne n
cUcTeMaTH3alus 3HaHUU

11

[IpeacraBieHre JaHHBIX C TOMOIIbIO
Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ TpUMeHeHneM hopmys 1
rpauuecKux METO0B
(KoopuHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiepa), ciaydaiHbie

[1oBTOPATH N3y4YEHHOE U BBICTPANBATh
CUCTEMY 3HAHUI

79



BEJIMYMHBI U pacIipe/iesiCHuUs,
MaTeMaTUYECKOE OKUIAHUE
CIIy4YallHOM BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34

80



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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