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PabGouass mporpamma mo ydeOHOMYy mpenmery «Martematukay (yrryOnEHHBINA
ypoBeHb) (mpeameTHas oOmacth «Marematuka W uHGOpMATHKa»)  (manee
COOTBETCTBEHHO — ITPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIFOYALT MOSICHUTECILHYTO
3aIHCKY, COJAEpKaHUE OOy4YeHUs, IUIAHUPYEeMbIe pe3yIbTaThl OCBOCHHSI MPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE IJIaHUPOBAHUE.

[TosicHuTeIBbHAS 3aMMCKA OTPAXKAET OOIIME IEH U 3aa9d U3YICHUS MAaTEMAaTHKH,
XapaKTEPUCTHKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYaroIMMUCH,
MECTO B CTPYKType YYeOHOTo IIIaHa, a TaKXke MOIXOJbl K OTOOpY COJepIKaHUS,
K OINpEACICHUIO IUTAHUPYEMBIX pe3yJdbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpBIE
npeayiaratoTcs JUisi 00sS3aTeIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
00111eT0 00pa3oBaHUS.

[TnanupyemMble pe3yabTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHsS Ha YPOBHE
CpemHero oOuiero oopa3oBaHus, a TaKXKe IPEAMETHbIC JOCTIKEHUSI O0ydaroIIerocs
3a KaXIbli ToJ1 00y4eHUsI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o MaremaTuke YriiyOJaEHHOTO YPOBHS JJisl 00y4YaroIIUuXCcsi Ha YPOBHE
cpeaHero ob6imiero oOpa3zoBaHusi pazpadborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpPeOOBaHUM, TMPEABSIBISEMBIX K MaTeMaTHYECKOMY
00pa3oBaHMIO, M TPATUIUMN POCCUNCKOTO OOpa3oBaHusa. Peanmuzamusi mOporpaMMbl
Mo  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTABJISIIOLIUMU  OCHOBY JIJII CaMOpPa3BUTHUS W  HEMPEPBIBHOTO 0Opa3oBaHUf,
[[ETTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUS JIMUHOCTH
00ydJaronmxcs.

B mporpamme o maremaTtuke y4TeHBI UACH U MOJ0KeHUus «KOoHIenuu pa3BuTHs
MartemaTudeckoro ooOpaszoBanusi B Poccuiickoit denepanumn». B cooTBeTcTBUM
C Ha3BaHWEM KOHIICTIIMN MaTeMaTUYeCKoe 00pa3oBaHMUE JOJKHO, B YACTHOCTHU, PEIIaTh
3a7a4y oOecredeHus HEOOXOJMMOTro CTpaHe 4YHcia OO0ydJarolIuXxcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUs OOpa3oBaHUsI IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENo/IaBaHie MAaTEMAaTUKH, MAaTEMAaTHIECKUE UCCIICOBAHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KI0TO 00YYaroIerocss BO3MOKHOCTH JOCTIKCHHSI MAaTEMATHIECKOM MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My YpOBHEM. VMIMEHHO Ha pelieHue ITUX 3aaad
HalleJIeHa MporpaMmMa Mo MaTeMaTHKe yriayOJIE€HHOTO YPOBHS.

B snoxy uudposoit Tpanchopmamuu Bcex cep UeIoBEUEeCKOW AEeSTENbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 Xoporiei
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAIM JHU PACTET YMCIIO
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CHEIHMAIbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHHEM MaTEeMaTHKU:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJIOIMYECKHX O0JIaCTAX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr OOy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO paciiupsieTcs. B Hero BXoasT He TOJIbKO 0Oydarouiuecs, IIaHUupYIOue
3aHUMAThCS TBOPUYECKOW M UCCIENOBATENbCKON paboToll B 00JIaCTH MaTeMaTHKH,
nHhopMaTHKH, (U3UKHA, IKOHOMHUKH U B JIPYTUX 0OJIACTSAX, HO M T€, KOMYy MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTEMaTUKU OOYCIOBJIEHA TE€M, 4UTO €€ MPEeIMETOM
ABJIAIOTCS (QyHIAAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBECHHBIC  OTHOIICHWS, (YHKIWOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOMNpeAeNEHHOCTH, OT MPOCTEHININX, YCBaWBAa€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpeTHBIX MaTeMaTHYECKUX 3HAHWWA 3aTPyJTHEHO MOHUMAaHWE MPUHITUIIOB
YCTPOMCTBA M HMCMOJB30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUSATHE U HHTEPIIPETAIUS
pa3HOOOpa3HOW  COUMANbHOM, SKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrumx cdepax
npodeccuoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJHSITH PACYETHI, COCTABIIATD
QITOPUTMBI, TPUMEHATh (POPMYIIBI, TMPOBOAUTH TEOMETPUUCCKAEC HW3MEPCHHUS U
MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEACTABIATH HHHOPMAIIHIO
B BUJIC TaOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CITydaiHbIX
COOBITH.

OnHOBpEMEHHO ¢ pacuiupeHreM chep MpUMEHEHUs MAaTEMAaTHKH B COBPEMEHHOM
oOmiectBe BcE 0Oojiee BaKHBIM CTAaHOBHUTCS MATEMATHUECKUW CTHIJIb MBIIUICHHUS,
MPOSIBISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHIYKIUS U IEAYKIIHMs, 0000IIeHIEe U KOHKPETH3aIusl, aHAIN3 U
CUHTE3, Kiaccu(dukanus U cucremMarusaius, abctparupoBanue U aHainorusi. OObEeKTHI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHs
dbopmynrpoBaTh, 0OOCHOBBIBATh M JOKA3bIBaTh CYXKJICHHs, T€M CaMbiM (HOPMHUPYIOT
JOTUYECKH CTWJIh  MBINUICHHWS. Bemaymas poiib  NPUHAUICKUT MaTeMaTHKe
B ()OPMHUPOBAHUU AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUU YMEHUU
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pemieHus 3aiad — OCHOBBI JUIsl OpTaHU3AIUN
y4eOHON JESITENIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOyuenue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh Yy OOYYaIOIIUXCS TOUYHYIO,
parMoHAIBHYI0O U MH(POPMATUBHYIO pPedb, YMEHHUE OTOMPATh HaWOOJIee TOIXOISIINE
S3BIKOBBIE, CUMBOJIMYECKUE, IpaQUUYECKUE CPEACTBA JIA BBIPAKEHHUS CYXKICHUU U
HATJISITHOTO UX MPEACTABJICHMSI.
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HeoOxoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUH
SBJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUSA JEHCTBUTEILHOCTH, MPEACTaBICHHUE
0 TIpeAMETE W METOJIE MATEMAaTHKH, €ro OTIWYUAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHMsS MAaTeMaTUKU JUIsl PEIICHUS
HAyYHbIX U MPUKIATHBIX 33/1a4. Takum o0pa3oM, MaTeMaTHYecKoe 00pa30BaHUe BHOCUT
CBOI1 BKJIaJ1 B (hOpMHUpOBaHHE OOIIEH KyIbTyphl YeIOBEKa.

N3yyenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHUIO YEIOBEKa,
MIOHUMAHUIO KpacoTbl M W3SIIECTBA MAaTEMATHUYECKUX PACCYKICHHM, BOCHPHUSITHUIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

[TpuopurerHpiMu ensiMu 00yuenus matrematuke B 10-11 kmaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUECKUX TMOHATUH (YUCIIO, BEJIMYMHA,
reoMeTpuyeckas (Qurypa, TIepeMeHHas, BEpOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
UHTETpal), 00ECIeUnBaOIINX IPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
00pa3zoBaHus 00YUYaIOIINXCS;

MO/BEICHUE OOYyYaroUIMXcsli Ha JOCTYIHOM /Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYXKAIOLIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAK YacTH
o01Iel KyJIbTyphl UEJIOBEYECTBA;

pa3BUTUE UHTEJUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEI0OBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBIILUICHHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(GopmupoBanne (YHKIUMOHAJIBHOW MaTEMaTHUYECKOHM TI'pPaMOTHOCTHU: YMEHHMs
pacno3HaBaTb MaTEMaTUYECKHE AaCHEKTbl B PEATBHBIX JKMU3HEHHBIX CHUTYaLHsIX
U MpU MU3YYEHHH JPYrMX Y4YeOHBIX MPEIMETOB, MPOSBIEHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh KX Ha S3bIKE MaT€MaTUKM W  CO3/1aBaTh
MaTE€MaTUYeCKHEe MOJENIH, IPUMEHATh OCBOCHHBIM  MAaTeMAaTHMYECKU  ammapar
JUISL pEIlIeHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, UHTEPIPETUPOBATh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkanusi MmatemaTuku B 10—11 kiaccax yrimyOia€HHOrO
YpOBHS  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («AnreOpanyeckue
BBIpaXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTH4yecKoro aHain3a,
«T'eometpusi»  («['eomerpuueckue ¢Gurypsl W HuX  CBOMCTBa», «l3Mmepenue
T€OMETPUYECKUX BEIUYMH»), «BepodaTHOCT W cTaTUCTUKa». JlaHHbIE JHHUH
pa3BUBAIOTCS MApaJUIEIbHO, KaX/Aasi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBHCHUMO OJIHA OT JIPYTroii, a B TECHOM KOHTAaKTe U B3aumoaeictesuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAsl COCTABISIONIAs, TPAJAULUHUOHHO MpPHUCYLIash MAaTeMAaTHKE U
IPOHMU3BIBAIOLIAS BCE MaTEMaTHYECKME KypChl M COJAEPXKATEJbHBIC  JIMHHM.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
OnpeaereHne, akCuoMa, TEOpeMa, CIEICTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GopMyIupoBatb  oOpaTHOE U
MPOTUBOMNOJIOKHOE  YTBEPKIACHUE, TMPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPHIL,
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UCIIONIb30BaTh METOJ MaTeMaTHYeCKOW HMHIYKIUH, MPOBOJAUTH JOKa3aTEJbHbIC
pacCyXJieHus Tpu PEIIeHUd 3a/ady, OILICHUBATh JIOTHYECKYI0 TMPaBUIHHOCTD
pacCykJIeHU» OTHOCUTCA KO BCEM Y4YeOHBIM KypcaM, a (hOPMHUpPOBAHME JIOTHUUECKHUX
YMEHHH pacrpeensercs Mo BceM rojgaM oOyueHHs Ha YpOBHE CpPEIHEro OOIIero
00pa3oBaHUs.

B cootBerctBuu ¢ ®I'OC COO MaremaTHKa SBISIETCS 00sS13aTENbHBIM MIPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimelt mnporpamMMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTca M3ydeHue ydeOHoro mpenmera «Marematwka» B pamMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BepoarHocTh U cTatucTUkay. GOpMUPOBAHUE JIOTHUYECKUX YMEHUN OCYIIECTBIISIETCS
Ha MPOTSHKEHUM BCeX JIeT OOydeHUsT Ha ypOBHE cpefHero oOiero oOpa3zoBaHus,
a DJIEMEHTHl JIOTHKH BKIIOYAIOTCS B COJIEP)KaHHWE BCEX HA3BAHHBIX BHINIEC YYEOHBIX
KypCOB.

OOmiee KOMMYECTBO YAcOB, HAMPABICHHBIX HA  HM3yYe€HHE MAaTEMaTUKU
Ha yriyoseaHoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 gaca (8 4acoB B HeJIEIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromIerocsi Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTeMaTHYECKHX
OCHOBaxX (PYHKIIMOHUPOBAHUS PANUYHBIX CTPYKTYD, SIBICHUMN, IPOLEAYP IPaKIaHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHL U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATh C COLIUALHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MaTPMOTHYECKOT0 BOCITUTAHMS :

c(hOPMUPOBAHHOCTh POCCUHUCKOM TpaXIaHCKOM HMACHTUYHOCTH,  YBaXKEHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JPyruX Haykax, TEXHOJOTHSIX, cdepax
DKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, cHOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHHWs, STUYECKOTO TIOBEJCHMS, CBSI3aHHOIO C NPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOIO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJad, pEUIEHUH, PaCCyKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEpecax
3I0pOBOr0 M 0Oe30macHOro o0pas3a JKW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBbIO  (3I0POBOE TMHUTaHWE, COAJaHCUPOBAHHBIM PEXKUM 3aHITUH U OT/AbIXA,
perymnspHas pusndeckas akTUBHOCTb), PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBLHON JIESITCIIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K PA3IUYHBIM
chepaM mnpodecCUOHANBHOW NIESITEIbHOCTH, CBSI3aHHBIM C MaTeMaTuKod u e€
NPUIOKEHUSMH, yYMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oynyuie mpodeccun u
pean30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSIKEHUU BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4 MaTeMaTU4eCKOU
HaNpaBJICHHOCTH;
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7) 3K0JIOTUY€ECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rII00aNbHOTO  XapakTepa »JKOJIOTMYECKUX NpoOsieM, OpHEHTalus Ha MPUMEHEHHE
MaTEMaTUYeCKUX 3HAHUM [UJIs pElIeHHs 3a7ad B OOJacTH OKPYKAIOIIEH Cpenpbl,
IUTAHWPOBAHMUE MOCTYNKOB M OLICHKM HUX BO3MOXKHBIX HOCIEACTBUM JJISI OKPY’KaIOLIEH
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOLIECTBEHHOM NPAKTUKH, TOHUMAaHUE MAaTEMaTUYECKONW HAyKU Kak
chephl YeIOBEUECKON AESTENIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl PA3BUTHUS
[UBUJIM3AIINK, OBJAJCHUE SI3bIKOM MATEMATHMKH M MaTEMaTHYECKON KYJIbTypOi
KaK CpEACTBOM TIO3HAHUS MHUpPA, T[OTOBHOCTh OCYUIIECTBJSATh MPOECKTHYIO U
VICCJIEIOBATENBCKYIO I€ATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpasoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHbIC YHUBEPCAIbHBIC YYCOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC YYE€OHBIE NEUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JICATEIHHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YuyeOHbIe NeHCTBHS

Bba3oBble Jjoruyeckme 1eMCTBUSA:

BBIABJISATH W XapaKTEpPU30BaTh CYILIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
00OBEKTOB, MOHATUN, OTHOUIEHUH MEXAYy HOHATHSAMHU, (HOPMYIUPOBATH OIpPEaAESICHUS
NOHATUH, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIMU, OCHOBaHUS
JU1s 0000I1IEHUS U CPaBHEHUS, KpUTEPUU TPOBOAMMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MIPEOOPA30BHIBATh CYKICHUS: YTBEPIUTEIbHBIC
U OTpULIATETIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IMPOTUBOPEUUS
B (akTax, HaHHBIX, HAOMIONEHUAX W YTBEPXKICHUSX, MpeAsiaraTb KpUTEPUHU Jis
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JIENaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUYEHHUM, YMO3aKIOUEHNUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSTENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMble U OT MPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpATH COCO0 pelleHus y4yeOHO! 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BEIOMpaTh Haubosee MOIXOIAININI C yYETOM CaMOCTOSITENIHO BbIIEJICHHBIX
KPUTEPHUEB).
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Ba3oBble uccienoBareabckue qeiicTBUS:

UCTIONb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HMHCTPYMEHT TIO3HAHUS,
dbopMyIHpoBaTh BOMPOCH, (PUKCHPYIOIIHE MPOTUBOPEYHE, TTPOOIEMy, YCTaHABINBATh
HCKOMOE U JTaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3UIINIO0, MHCHHUE;

MPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBeKTa, SBIEHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
PE3yNIbTaTOB, BHIBOJAOB U 0000IIEHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbBIABUTATH
MPEATNOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

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

BBIOMpPATh HMH(OpPMALMIO W3 HCTOYHUKOB PAa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3HPOBATh U WHTEPHPETUPOBATH MH(GOPMAIMIO PAa3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HWH(MOPMALIMIO, MPEICTaBIsATh €€ B pa3iIMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJIEKHOCTh MH(OPMAIMU MO CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUs, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy pELIEHUs 3aJa4l, KOMMEHTHUPOBATh
MOJIyYeHHBIA PE3YINIbTAT;

B Xo0A€ OOCYXIEHMs 3aJaBaTb BOMNPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauu, BbICKA3bIBaTh MJIEH, HALIEJICHHbIE HA MOMCK PELICHHUS,
CONOCTaBIIATh CBOM CYXKIEHUA C CYXIEHUSMH JPYIMX YYaCTHHKOB JIHAJIOTa,
0OHApy’KMUBaTh Pa3IMuMe U CXOACTBO MO3UIMH, B KOPPEKTHON (opme (PopMyInpoBaTh
pa3HoOIJIacus, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTAaThl PEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbBHO BBIOMPATh (oOpMaT BBICTYIUICHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PECypCoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pEeIECKCUM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX PE3yJbTAaTOB, BIAJIETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIA MpOLEcca W pe3yJibTaTa PEIICHUS MaTeMaTU4YeCKON
3a]1a4H;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IPU pEUICHUU 3ajayd,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE pE3yJibTaTa IEJU U YCIOBHSIM, OOBSICHATH NPUUYMHBI
JOCTHXKEHUS WA HEJIOCTUKEHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIUOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eITEJILHOCTD:

MMOHUMATh ¥ UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHANBUYJIbHON paOOThI
IpU pelicHHH Y4YeOHBIX 3a7ad, NPUHUMATHh IIeIb COBMECTHOW JIEATEIHHOCTH,
IJIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOM palOThI, paclpeneisaTh BUILI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TMPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIC IITYPMbD» U UHBIC), BBITOTHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOITUI
POAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IIpeaMeTHble pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueld  MPOrpaMmbl

M0 MaTeMaTUKe MPEJCTABJICHBI MO rojamM OOy4YEeHHsSI B paMKaX OTHEJIbHBIX YYEOHBIX
KYPCOB B COOTBETCTBYIOLIMX Pa3jesiaXx HACTOSIIEH IPOrPaMMBlI.
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PABOYASA INTPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MNOACHUTEJBHASA 3AIIMCKA

VYyebnblll kKypc «Anrebpa U Havajna MaTEMaTUYECKOTO aHAIM3a» SIBIISIETCS OJTHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOrpaMMe€ CpeIHEero oOImero oOpa3oBaHHsA, MOCKOJBKY,
C OJIHOM CTOpPOHBI, OH 0O0ECHeunBaeT MHCTPYMEHTAIbHYIO 0a3y Uisi M3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (HOPMHUPYET JIOTHUYECKOE U
a0CTpaKTHOE MBIIUICHHE OOYYaIOIIMXCS Ha YpPOBHE, HEOOXOJUMOM ISl OCBOCHUS
uH()OpPMATHKU, OOIECTBO3HAHUS, WMCTOPHH, CJIOBECHOCTH U JIPYTUX JHUCUHUILIIUH.
B pamkax paHHOro y4eOHOro Kypca OOydaromiuecs OBJAJCBAIOT YHUBEPCATbHBIM
S3BIKOM  COBPEMEHHOW  HAyKd, KOTopas (QOpMyIHpyeT CBOM  JIOCTHIKCHHS
B MaTeMaTuyeckou dopme.

Y4eOHbIN Kype anreOpbl ¥ Hadadl MaTEeMaTHYECKOTO aHAJIM3a 3aKIa/IbIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHUS 3aKkoHaMH (GU3UKHA, XUMUHU, OHWOJOTUU, TOHUMAHUS
OCHOBHBIX TCHJEHIIMN pa3BUTHUS SKOHOMHUKH W OOIIECTBEHHOW >KM3HHU, ITO3BOJISET
OPUCHTHPOBATHCSA B COBPEMEHHBIX IM(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh WX I JalbHEHIIero oO0pa3oBaHWs W B IOBCEIHEBHOU
XuW3HH. B TO ke  BpemMs  oOBlageHWe ~ aOCTPAKTHBIMH W JIOTUYECKHU
CTPOTUMHU KOHCTPYKIUSIMU ainreOphl U MaTeMaTHUYECKOr0 aHallM3a pa3BUBAET yMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBATh YTBEPKICHUS
C TIOMOIIBI0 HMHIYKIIMM M PacCyKIaTh IEAyKTUBHO, HCIIOJB30BaTh O0O0OIICHUE U
KOHKpETU3aIMio, abCTparupoBaHWe W  aHAJIOTHIO, (POPMHUPYET  KpPEaTUBHOE
¥ KPUTUYECKOE MBIIIJICHUE.

B xone uzydyenus: yueOHOTO Kypca «Anredpa u Hadajla MaTeMaTHYECKOTO aHAIIU3a
00y4Jaromuecs MmoJiy4atoT HOBBIN OIBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOATEILHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJICJICH pCaJIbHBIX CHUTYyalWi, WHTEPIPETAIIUN
MOJIYYCHHBIX PEIICHUHN, 3HAKOMSITCS ¢ TIPUMEPAMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH
B IPUPO/JIC, HAYKE U UCKYCCTBE, C BBIAAIONTUMHUCS MAaTEMaTHICCKUMHU OTKPBITHSIMHU U UX
aBTOPAMH.

VY4eOHnbIit Kypc 00J1ajaeT 3HAYUTEITLHBIM BOCIIUTATEIHHBIM MTOTSHIINAIOM, KOTOPBIT
peanu3yercss Kak uepe3 YydeOHbId MaTepuan, CHocoOCTBYHOUIUNA (HOPMUPOBAHUIO
HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 crennuKy yueOHoM AesTeTbHOCTH, TpeOyIomei
MIPOJIOJDKATEILHON KOHIICHTPAIIMK BHUMAHHUS, CAaMOCTOSITEIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 32 TIOJIYYCHHBIA PE3YNbTaT.

B ocHoBe Meroauku oOyudeHust anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JISKUT EATCTLHOCTHBIA MMPUHITUATT 00yUYEHUS.

B crtpyktype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAU3a»
BbIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TUHUU: «HHCIa U BBIUUCTICHUSY,
«DyHkuu U rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHaimusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHE
JVHUM U3Yy4YaloTcs Ha NMPOTSHKEHUHU JBYX JIET 00y4YEHHMs] HAa YPOBHE CPEJHET0 OOIIEro
o0Opa3oBaHMsl, €ECTECTBEHHO JOIOJHAS APYr Apyra U MOCTENEHHO HAachIIIasiCh HOBBIMHU
TEMaMH W pasjenaMu. J{aHHbIA y4eOHbI KypC SIBJIETCS MHTEIPATUBHBIM, MOCKOJIBKY
0o0BeIMHSET B ceOe CoepKaHNE HECKOJIBKMX MaTEMaTHUECKUX JAMCLMUILIINH, TAKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKas
noruka u apyrue. [lo mepe Toro kak o0y4aromuecs: OBjIaeBaloT BCE 0oJiee MUPOKUM
MaTeMaTUYECKUM  anmapaToM, Yy HHUX  [OCJIE€OBaTeNbHO  (OpMUpYETCs U
COBEpLICHCTBYETCSI YMEHUE CTPOUTh MATEMATHUYECKYIO MOJEIb PEaJbHOM CUTyaluH,
OPUMEHATHh 3HAHUS, IOJYYEHHbIE IPU H3YYEHUM Y4eOHOro Kypca, IJsl pelIeHUs
CaMOCTOSITEJIBHO ~ C)OPMYJIMPOBAHHOM  MaTEeMaTHMYECKOM  3aJadyd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxarenpHOo-MeTOAMYECKass JIMHUAA «YUucCina W BBIYMCICHHSD 3aBEpLIACT
(OopMHpOBaHHE HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HA4yaTO Ha ypOBHE OCHOBHOIO o0Iero ooOpasoBanusd. Ha ypoBHe cpenHero oOmiero
oOpa3oBaHMsl 0c000€ BHUMaHUE yJensieTcd (pOPMHUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIYKCIICHU, BKIIIOYAIOMIMX B c€0s MCHOJB30BAHUE PA3IMYHBIX (OPM 3alHUCH 4ucIia,
YMEHHME JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATD
YHUCJIOBBIE BBIpAXEHHs, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTAMH. 3HAKOMBbIE
0o0y4aromuMcsi MHOKECTBA HAaTypaJIbHBIX, LIEJbIX, PAlMOHAIBHBIX U JEWCTBUTEIbHBIX
YUCeIl TOINOIHAITCA MHOKECTBOM KOMIUIEKCHBIX YHCEI. B KaXKIOM M3 dTUX MHOXECTB
paccMaTpuBarOTCS CBONCTBEHHBIE €My CHELU(PUYECKHE 3alayd M OIEpaluu: AEJICHHUE
HAlleJIo, ONEpPUpPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJ, 0COOble CBOMCTBA
pallMOHANBHBIX M HWPPALMOHAIBHBIX YHCEN, apU(PMETHYECKUE OIepaluu, a TaKKe
U3BJICYEHUE KOpPHA HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEN.
biarogapss 1mocnegoBaTENbHOMY  PACIIMPEHHUIO  KpPyra MCIHOJIB3YEMBIX YHUCEI W
3HAKOMCTBY C BO3MOJKHOCTSIMM HMX IPUMEHEHUS Uil PELICHUs pPa3JIMYHBIX 3a7ad
dopMupyeTcsi NpeaCTaBI€HUE O E€IWHCTBE MaTeMaTUKHM Kak Hayku U e€ poiiu
B TOCTPOECHUM MOJENEH pPEAJIbHOI0 MHpa, HIMPOKO HCIOJB3YIOTCS 0000IIEHHE U
KOHKPETHU3aIUSI.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATNU3yeTCs Ha MPOTSHKEHUU BCETO 00YUEeHHUS
Ha ypOBHE CPENHEro o01ero oopazoBaHusl, NOCKOJIBKY B Kax10M paszzaeie [Iporpammbl
IpEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJAJEBAIOT PA3JIMYHBIMA METOAAMHU pPELICHUs PalUOHAIbHBIX, HPPALMOHAIBHBIX,
MOKAa3aTeJIbHbIX, JJOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHU, HEPABEHCTB U
CHUCTEM, a TaKXKe 3ajad, colepxkaumux napamerpsl. [lomydyeHHblE ymMeHUsA MIHPOKO
UCIIOJIB3YIOTCSl TIPU UCCIEAOBAaHUM (PYHKIUMN C MOMOIIbIO POU3BOIHOM, MPU PEILICHUN
NPUKIATHBIX 337a4 U 3a7a4 Ha HAXOXKJICHHE HaWOOJBIIMX M HANMEHBIIUX 3HAYEHUI
¢ynkun. JlaHHas coaeprkaTenbHas JIMHUS BKJIIOYAeT B ce0s Takke (OpMHUpOBaHUE
YMEHMHM BBINONHATH pacdy€rel 1o QopmyiaMm, NOpeoOpa3oBaHUs palMOHAIbHbIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHMM, a TAKKE BBIPAKECHUM,
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COJlepKalIMX cCTerneHn u Jorapumbel. brnarogaps wu3ydeHuio anreOpandeckoro
MaTepuaiga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBIILLUIEHUS1 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUHN, paOOThI
C CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BUJE
paBEHCTB M HepaBeHCTB. AurebOpa npemiaraeT 3PQEKTUBHbIE HHCTPYMEHTHI
JUISl PELLICHUS PAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIAIHO JEMOHCTPUPYET
CBOM BO3MOYHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOAMYEeCKass JUHUA  «DyHKIMM U TpauKw»  TECHO
NEPEeIIETaeTCA ¢ IPYTUMH JIMHUSAMHU y4eOHOrO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  IOCJIEOBAaTEIbHOCTh  M3yYEHHs  Marepuana. V3ydeHune  CTENeHHOM,
MOKAa3aTeJIbHOM, JIOrapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKLUHWA, UX CBOMCTB U
rpauKoB, HCMNOJb30BaHUE (YHKUMN [ peHIeHHus 3aJad U3 JApPYrux y4eOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMAaTHYECKUM aHaJU30M, TaK U
C pElIeHHEM YypaBHEHMl W HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHHE YIEIsSETCA
(OpMUPOBAHHIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY PpPa3InYHBIMU
BEJIMYMHAMU, WCCIEAO0BATh MOJY4YeHHbIE (DYHKLIHMH, CTPOUTh MX rpaduku. Martepuain
3TOU COAEPIKATEIBHON JINHUN HALIEJIEH HA PA3BUTHE YMEHUI U HABBIKOB, ITO3BOJIIOIINX
BbIpaXaTh 3aBUCUMOCTU MEXJy BEIMYMHAMU B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpadguueckoil u cinoBecHor. Ero uzyuenue cnocoOCTBYeT pa3BUTHIO alITOPUTMHUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O U  KOHKpPETH3alluu, HCIOJIb30BAaHUIO
aHaAJIOTHM.

ConepxarenvHass JuHuA «Hauvana MareMaTWyeckoro aHajiu3a» MO3BOJIAET
CYILIECTBEHHO pACIIMPUTh KPYyr KaK MaTeMaTHMYeCKUX, TaK WU MPUKIAJHBIX 3aj]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (DYHKIIMH, ONPEENsITh UX HauOOJIbIINE U HAMMEHbBIINE 3HAYEHUSI, BBIYUCIISATh
wiowaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. [lanHas
coZiepKaTesIbHAasl JIMHKS OTKPBIBAET HOBBIE BOBMOYKHOCTH ITOCTPOEHUSI MaTEMaTHYECKUX
MoOJeNIed peanbHBbIX CHUTYyallMid, T[I03BOJIIET HAaXOJWUTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-3KOHOMUYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HAayKe, TEXHUKE WU HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxatenpHO-MeTOINYECKasl JTMHUA «MHOXECTBA U JIOTUKa» BKIIOYAECT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHUE€CKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leiabl MaTeMaTHKH U €&
IIPWIOKEHHUI, OHU CBA3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLHUIIIMHBI U UX IPUIIOKEHUS
B enuHoe ueinoe. [loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsh MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTUKH M MCIOJb30BaTh €0
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JUTSI BRIPQXKEHUSI CBOMX MBICITEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKH
clenyeT TMPU3HATh CBOMCTBEHHYIO €W CTPOrOoCTh OOOCHOBAaHMI U  CleIOBaHUE
onpeneaEHHbIM TMpaBUJIaM TMOCTPOEHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
o0yyJaronmxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPHIE TPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHBbIX CHUTyalluid, UCCIEIOBAHUS
3TUX MOJENed C TOMOIIbI0 ammapaTa aireOpbl W MaTeMaTHYEeCKOro aHaln3a,
WHTEPIPETAMA TIOJYICHHBIX PE3ylIbTaTOB. Takue 3adaHus BIUICTCHBI B KaXKIbIN
U3 Pa3leiioB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TPUKIATHBIX 3amad. l[lpm  permeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOy4JaroIMecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCMOJb30BATh aHAJNOTHIO, 0000IaTh U
KOHKPETH3UPOBATh MpolOiieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3aJlad OpPTraHU3yeTCs B MPOIECCe M3Yy4YeHHUs BCEX TeM yd4eOHOTo Kypca
«AnreOpa 1 Hauasa MaTEMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueGHOTO Kypca «Anre0pa W Hayala MAaTeMaTHYECKOTO aHAITU3a»
otBoautTcsa 272 yaca: B 10 xmacce — 136 yacoB (4 uaca B Hegento), B 11 kiacce —
136 gacoB (4 yaca B HEZCIIO).

COAEPKAHUE OBYUYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Paunonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOU, MPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoou. Ilpumenenne npodeil 1 MPOLUEHTOB JUIsl PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  Yucia.  PanuoHalbHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepalunuu ¢ AeMCTBUTENbHBIMU YUCIaMU. MOylb IEHCTBUTEIBHOTO
yucia u ero cBoiicta. [IpubamkEHHbIE BEIUUCICHUS, TPABUIa OKPYTJICHUS, MPUKUAKA U
OLICHKA PEe3yJIbTaTa BEIYMCIICHUM.

Crenenb ¢ nensM nokaszareineM. bunom Herotona. Mcnosp3oBanue MOaXoasInen
dbopMbl 3amMCcH JACUCTBUTENBHBIX YHMCEN JUIsl PpELIeHUs TMPAaKTUUECKUX 3adad U
IIPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTelleM U €€  CBOMCTBA, CTEIEHb
C ACHUCTBUTENBHBIM ITOKA3ATEIIEM.

Jlorapugpm wuymcna. CpoiictBa norapudma. JleciTuuHble U  HaTypalbHbIE
aorapu@mel.
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CHuHYyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHMSI M  ypaBHEHUs-cliencTBUS. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYJIEHBI OT OJHON NEPEMEHHOM. JleneHne MHOro4JIeHa Ha MHOTOYJIEH
¢ ocratkoMm. Teopema be3y. Muorounensl ¢ menbiMu kodpdunuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COAEPKAILUX CTENIEHH U KOPHHU.

HppaunroHaneHbie ypaBHEHHs. OCHOBHBIE METOJBI PEIIEHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABl PELICHHS IOKAa3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHNM. PellieHne TpUroHoMEeTpUIECKUX YPaBHEHHM.

Pemenue cucrem JIMHENHBIX YpaBHEHNUNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICT U CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTENd I PEIIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienre npukIIaaHbiX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI TUHEUHBIX YPAaBHEHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyaluH C IIOMOIIBIO
YPAaBHEHUM W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHMI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IM4yHbIX 00JacTeil HayKu U peaibHON )KU3HHU.

DyHKUUN U rpaguKu

OyHKIUsA, cnocodbl 3amaHuss  (QyHKUUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukmmit. ['paduk dyHkimuu. InemeHTapabie mpeodpa3zoBaHus rpadukos
byHKUIHHA.

OOnacTh ompeAeNeHUss W MHOXKECTBO 3HaueHHM QyHkuuu. Hymu @yHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHBIE W Heu€TtHble (QyHKIMU. llepronuueckue
dbynkiuu. [IpomexxyTkun MOHOTOHHOCTH (DYHKIIUUA. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonpiiee 1 HanMeHblIlee 3HaYeHUs (PYHKIIUN HA TIPOMEXKYTKE.

Jluneitnasi, KBagpaTu4yHas ¥ JOPOOHO-IMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKIUS C HaTypajdbHBIM W LEJbIM MMOKa3zareraem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHSA N-0M CTENEeHW Kak (PYHKIMH OOpaTHOM CTENeHU
C HaTypaJbHBIM MOKa3aTeJIeM.

15



Pabouast mporpamma | Matematuka. 10-11 kmaccel (yriyOn€HHBIH ypOBEHB)

[lokazarenpHast U Jnorapugmuueckas (yHKIUU, HUX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB GyHKUINN I pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCIIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBHCHUMOCTH B pEANbHBIX MpoIleccax W sBIeHUsAX. I paduku
pEaNbHBIX 3aBUCUMOCTEMN.

Havyaya MaTeMaTH4eCKOIro aHAJIN3a

IlocnenoBarenpHOCTH, CcnOcOObl  3aJaHus  IocheAoBarenbHOCTEH. Meron
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHHS MaTeMAaTUYECKOTO AaHalIW3a Kak aHajdu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMeTpuueckas IMporpeccud. beckoHeuHo yObIBarolas
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM M AOKCNOHEHUHUANBHBIA pocT. Yucno e. dopmyna CI0KHBIX
IIPOLICHTOB. M cIonp30BaHue NMPOrPECCUN Uil PELICHUS PEaIbHBIX 3a7ad MPUKIIALHOTO
Xapaxrepa.

HenpepriBHble (QyHKIIMU U UX cBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpapuKOB
¢ynkuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloOB
JUTSl pelieHusl HepaBeHCTB. [[puMeHeHne cBOMCTB HEMPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a7ad4.

[lepBass u BTOpass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUUYECKUM U
(u3MYECKUil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIIHH.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKLHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3aJ1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KIIACC

Yucaa u BbIYUCICHUS

Harypanbublie u uensie yucina. [[pumeHeHne Npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi o0mmit nenurensd (nanee — HOJl) u HaumeHnsbliiee o01iee kpatHoe (anee —
HOK), ocrarkoB mo Mopayiwo, ajroputMma EBkimaa i pelieHHs 3aJad B LENbIX
qyuciax.

KommiekcHbie uncna. AnreOpanueckas U TPUTOHOMETpUUYECKas (OPMBbI 3aMUCH
KOMILJIEKCHOTO 4Hucia. ApudmeTHdeckue onepalud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myaspa.
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KopHu N-oil cTeneHn uM3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHus (PU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHNs U HepaBeHCTBA

CucreMa U COBOKYIHOCTb YPaBHEHHM UM HEPaBEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CJIEJICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHMU Cc ITIOMOIIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3aTENbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHWS CUCTEM M COBOKYIHOCTEH paluOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, IOKA3aTEJIbHBIX U JIOTAPU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTeMaTHUYECKHX
3a/a4 ¥ 3a]a4 U3 pa3iIMyYHbIX 00JIacTell HAyKH W PEaJbHOM KU3HU, MHTEpIpeTalus
NIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUHMHU U TPAPUKH

I'padpux xommosumuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM JIOCKOCTH.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

['paduueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTOo bl
peIIeHns 3a1a4 ¢ TapaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 3a1ad U3 JAPYrux Yy4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauyana maTeMaTH4eCKOro aHaJIn3a

[IpuMeHeHrne TPOM3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTH U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUW HENpepbIBHOU
(GYHKIIMHM Ha OTpe3Ke.

[IpuMeHneHne MpON3BOIHOM I HAXO0KICHHS HAMITYYIIETO PEIICHHS B IPUKIATHBIX
3aj1a4ax, sl OMPEeNICHUsI CKOPOCTH M YCKOPEHHUS IIpolecca, 3aJaHHOro (opMyJIoi niu
rpauKoM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNurerpan. ['eomeTpuyeckuil CMBICI WHTETpasia. BpruncieHune onpeneréHHoro
uHTerpana no Gopmyne Hetorona—Jleitbnuiia.

[IpumeHeHne uHTErpana AJjid HaXO0XKAEHUs IUlomaaed IocKux Gpuryp u o0bEMoB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenudt  auddepeHunanbHbIX  ypaBHeHU. MaremaTuueckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(dEepeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOMKE MPeIMETHBIC
PE3YNBTATHI 10 OTJEIBHBIM TeMaM (efepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOTO aHATU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMHM: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoanYecKas qpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICUCTBUTEIBHBIX YACEI, MOIYJb IEUCTBUTEIBHOIO YUCIA,

OPUMEHATh IPOOH U MPOLEHTHI JUIsl PELIEHUS MPUKIATHBIX 3aa4 U3 Pa3iIMuHbIX
OTpACIJIEV 3HAHUM U PEATIbHOU )KU3HH;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, IpPaBUia OKPYIJICHUS, MPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUM;

CBOOOHO ONEpUPOBATH IMOHATUEM: CTENEHb C LENIBIM [T0KA3aTEIEM, UCIIOIb30BaTh
NOXOIAIIYI0 POPMY 3aITUCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MMOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH IOHATUEM: CTENEHb C pAlMOHAIBHBIM I[IOKA3aTENIEM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTapU(M YKCIA, TECATUUHbIE U HATypaJIbHbIE
Jgorapupmel;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUPOBaTh IMOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIBbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUSA, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, NMPUMEHATH JIeJICHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopeMy Buera s pemeHuns
3az1ay;

CBOOOJHO OMNEpUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHMM, MaTpula,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, HCTI0JIb30BAaTh CBOWMCTBA
omnpeAenuTens 2 X 2 Juis BBIYUCICHUSA €ro 3HAa4YeHHs, MPUMEHSATh OINpeIeIUTEH
JUISL PELICHHs CUCTEMBbI JIMHEWHBIX YPAaBHEHHUM, MOJEIMPOBATH pEajbHbIE CUTYalUU
C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHMM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN
C IOMOILBIO MAaTPULL U ONIPEACIUTENEN, HHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI TPEOOpa30BaHus BhIPAKECHHUI;
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BBITIOJIHATh TIPEOOPA30BAaHUS YHCIOBBIX BBIPAXKCHUHN, COAEPXKAIIMX CTEIICHH
C pallMOHAIbHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JIorapu(MoB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM,

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIbHBIE, I[OKa3aTeJbHbIE W
jJorapuMUYECKUE YpPaBHEHMS, HAXOJIUTh MX PEUICHUS C TOMOIIBI0O PABHOCHJIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHYECKHE (GopMynbl s mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSTh
HEeoOXoauMble (OPMyJBI ISl PEIICHUST OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUI;

MOJICITUPOBATh PEAJIbHbIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKCHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIOBUIO 33Ja4yd, HCCIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCIOJIb30BaHUEM ammapara aareOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUS (DYHKIMM, rpaduk (QYHKIUHU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpapuKOB (PYHKIIHIA;

CcBOOOJIHO ONIEpUPOBATH MOHATHIMU: 00JIaCTh ONPEIETICHNS U MHOXKECTBO 3HAYEHUI
byHKIIMHM, HYTA QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUpPOBaTH TMOHATHSAMH: UYETHBIE H  HEUETHBICE  (PyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIbHBIM U LETbIM
nokasareyieM, rpauk CTENEeHHOW (DYHKIMH C HATypaJlbHbIM M LENbIM MOKa3aTeseM,
rpaguk KOpHS N-0il cTeneHH Kak (YyHKUMKM OOpaTHOM CTENEHHW C HaTypalbHBIM
IIOKa3aTelieM;

OTIEPUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHE UX IPa(PUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: TIOKa3aTelibHas | JorapupmMuyeckas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH ISl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpezesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YUCIIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GyHKUUNA SISl KCCIIEIOBAHUS MTPOLIECCOB M 3aBUCUMOCTEN
IpU pelieHUH 3a7ad U3 APYTrux y4eOHbIX MPEIMETOB U PEabHOM YKU3HHU, BBIPAXKATb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Havyasa MaTeMaTH4eCKOIro aHA/IN3a:

CBOOOJHO OMEpUPOBaTh MOHATHSAMH: apumeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YOBIBalOIlas I'€OMETpUYECKas IPOrpeccus, JIMHEHHBIH WU
HKCMOHEHLIUAJIBHBIA POCT, (OpMyJia CIOXKHBIX IPOLIEHTOB, HMETh MpPECTaBICHUE
0 KOHCTAHTE;
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WCIIONIb30BaTh MPOTPECCHMU I PEIICHUs pEalbHbIX 3a/ady  MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEpPUPOBATH MOHATHAMM: IOCIEI0BATEIbHOCTb, CHOCOOBI 3aJaHUsA
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIEC U OTPAaHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOXK/ICHUSI MaTEMaTUUECKOT0 aHAJIM3a KaK aHajan3a OECKOHEYHO MAJIbIX;

CBOOOZIHO ONEpUPOBATh MOHITUSIMM: HENpPEPBIBHbIE (PYHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOZIHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HEMpEphIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUH JIJIs peLIeHUs 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaresibHas K rpaduky QyHKINH;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(GYyHKIMI, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUSI
3azad.

MHo:kxecTBa M JIOTHKA:

CBOOOJ/HO OIEpUPOBATh MOHSATUSIMHU: MHOXKECTBO, OIEpAIlMU HaJl MHOXXECTBAMH,

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEAJbHBIX
MIPOIICCCOB M SABJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEICIICHUE, TeopeMa, YpaBHEHHE-
CJIEACTBHUE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JIOKA3aTelIbCTBO, PABHOCHJILHBIC
YpPaBHECHUS U HEPABEHCTBA.

K koniy o6ydenust B 11 kiacce o0ydaronuics mojgyqduT CICAYIOMINE MPEeIMETHBIC
pe3ynbTaThl IO OTAEIBHBIM TeMaM (penepanbHOi padoueil mporpaMMbl yueOHOTO Kypca
«Anrebpa 1 Havasia MaTeMaTHIECKOTO aHATTN3ay:

YucJia v BbIYHCTICHHUA:

CBOOOJHO OIEpUPOBATh TMOHSITUSMU: HATYpallbHOE M II€JI0€ YHUCI0, MHOXKECTBa
HaTypaJIbHBIX U IEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKU IEIMMOCTH 1enbix yucen, HOJJ
1 HOK HaTypanbHBIX 4rcen A1l pEUICHUs 3a/1a4, IPUMEHSTh alropuT™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKA MO MOAYJIIO, 3aMICHIBATh HATYpaTbHBIC
YHCJa B PA3JIMYHBIX HO3UIIHOHHBIX CHCTEMaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4YHCeJ, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B ajlre0Opandeckol Hu
TPUTOHOMETPUUECKON (opMe, BBIONHATH apU(PMETHUYECKUE OIepalui ¢ HUMHU U
n300paxkaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
JorapuMUYECKHEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO0 PAaBHOCHIBHBIX
IIEPEXO/IOB;

OCYUIECTBJISITH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOO/IHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOoauMbIe (QOPMYJIBI ISl PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKHX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHUCTEMBI-CIIEICTBUSA, HAXOAUTh PELICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIBHBIX, UPPALUOHAIBHBIX, IIOKA3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphlI;

MPUMEHSATH rpaPUUEeCKUe METOBI ISl pELIEHUSI YPABHEHUI 1 HEPABEHCTB, a TAKKE
3a/1a4 ¢ mapaMeTpaMu;

MOJEIIUPOBATh PEaJbHbIE CUTYAIIMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIEN0BATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAaHUEM ammnapara ajiredpbl, WHTEPIPETHPOBATH IOJyYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETpHuecKue oOpa3bl ypaBHEHHUH M HEPaBEHCTB HAa KOOPIAMHATHOM
IUIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI,

HaxoOJUTh HAWOOJbIIEC W HAWMMEHBINEE 3HAYCHHWS (YHKIMH HENPEPHIBHON
Ha OTPE3KE;

WCIIOJIB30BaTh ~ MPOW3BOJHYIO ISl  HAXOXKICHUS  HAWIYUIIEro  PEIICHUS
B MPUKJIAIHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/a4ax, IS ONpeaeICHUs
CKOPOCTH ¥ YCKOPEHHUsI TIPOIIecca, 3aJaHHOTO (OpMYIION Uiu Tpaduxom;

CBOOOJHO OMEPHPOBATH MOHATHSMU: MEPBOOOpa3Has, OMPENCIEHHBIA WHTETpa,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUNA U BBIYUCIISATH HHTETpa 1o hopmyie
Hrrorona—Jleiibuuia;

HAXOJUTh TUTOIIAIH IIOCKUX PUTYP U 00BEMBI TEIT C IIOMOIIBIO0 HHTETPaa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
cocTaBieHus Qg hepeHIuaTbHBIX YPaBHEHUI;

pemarh TpPUKIATHBIE 3a7add, B TOM YHCJE COIMATbHO-d)KOHOMHUYECKOTO H
(bu3MYecKoro Xxapakrepa, CpeICTBaMA MaTeMAaTHUYECKOTO aHAJTN3a.
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10 KJIACC
Haspanue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHuE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie yncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIAIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanbHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIecKre onepanun

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiicta. [Ipubnmkénnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUU.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHbBIX MPOLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaAnNdecKast Ipoob, MPOLIEHTH;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJb JE€HCTBUTEIBLHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OTpacjer 3HaHUN U pEATbHOMN KU3HU.
Hcnonb3oBaTh NpUOIMKEHHbIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUKY U OLICHKY pe3yJbTara
BBIYMCIICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IepeMEHHOU. Jlenenne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTIUTEIIA
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSATH JEJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera 1t penieHus
3aj1a4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHEHUN, MaTPULIA,
OIPEICIUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeist 2 X 2 1Jisi BHIYUCICHUS
€ro 3HaYCHUS1, MPUMEHSITh
OIPEICITUTEIIH ISl PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHHU.
MoaenupoBaTh peaibHbIE CUTyalluu
C IOMOIILIO CUCTEMBbI JTUHEHMHBIX
YpPaBHEHUI, UCCIIEN0BATH
MMOCTPOEHHBIE MOJICIIH C TIOMOIIBIO
MATPHIL U OIIPEIICITUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3ynbTar
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIMH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
GyHKIMH. DIIeMeHTapHbIe
npeobpazoBanus rpadhukoB GyHKIIH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢yskuuu. Hanbonpiiee u HanMeHbllee

3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe

UCCIIEJOBAaHNE U IIOCTPOEHKE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHsb ¢ LICTBIM ITOKA3aTeIIeM.
bunom Hrerotona.

CrenenHas pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIbIM TT0Ka3aTeseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObl 3a7aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/iesICeHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, HyId QYHKIWH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIIUU HA IPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (yHKIUH.

Bripaxxats popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEHH C LIEJIbIM NTOKa3aTeNeM;
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noAXoAsIyIo Gpopmy 3anucu
JNEeUCTBUTEb-HBIX YUCEI JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTh, 3aIIUCHIBATH
N-O CTEIECHHU. HaTypaJIbHOM CTENEHH U €r0 CBOICTBA. | B CUMBOJIMUECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILNX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHS. Haxonuts pemennst nppanroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
MPPALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUA OCYIIECTBJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK QyHKUIMU 00paTHOMN JUIsl QYHKIUU CTENEHH ¢ HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTEeIEM IIOKa3aTeaeM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM DopMyJIMPOBaTh OIPEICTICHUE

Iloka3arenbHbIE ypaBHEHUS

NIOKa3aTeIeM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
GYHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YpPaBHEHUM

CTENEHU C PALlMOHATIBbHBIM
MTOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COJIEPKAIIUX
CTENEHU C PAllMOHATIBHBIM
MOKa3aTeJeM.

Ucnons3oBath 1iudpoBbie pecypeh
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JUIS IOCTpOeHUs Tpaduka
NOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuyeckas QyHKIHA. 18 Jlorapudwm uncna. CBoiicTBa JlaBatb onpeneneHue orapudma
Jlorapupmuyeckue norapudpma. JlecsTuuHbIE U YHUCIIa; JECATUYHOTO U HaTypaIbHOIO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Ncnons3oBatk cBOMCTBA TOTapu(MoB
coJiep Kallux Jorapu(pmsl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, Jorapu(pMUYECKUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Crtpoutsb rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU (GyHKIIMU KaKk 00paTHOU
IUISl PELIEHUST YPABHEHUM. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBa JIorapuPpMuIecKoil PyHKITUU
OCHOBHBIE METOBI PELIEHUS JUISL peLIEHUs 3a/1ay.
JAorapu(pMUYECKUX YpaBHEHUH. Haxoaute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU Jorapu(pMUUECKUX ypaBHEHU N
Jaorapu(pMUYECKUX YpaBHEHUI C MIOMOUIBIO PABHOCWIIBHBIX NEPEX0JI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEN
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | [laBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCUHYC,
APKKOCHUHYC U apKTAaHT'€HC YUCIOBOIO
aprymeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYyCa, TAHT€HCa U KOTaHT'eHCa
YHUCJIOBOI'O apIyMEHTAa; a TAaKKe
apKCUHycCa, ApKKOCUHYCA U
apKTaHIeHCa YUCa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUN

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIbI

IUIs IPpe0Opa30OBaHUs
TPUTOHOMETPHUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUS TTOCIEI0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocieaoBareabHoCcTU. McTopus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmernueckas U reOMETpUYECKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MIPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TonmyyaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBatsb onpenenenue
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
F€OMETPUYECKON IPOTrPECCUMU.
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Hcnonp3oBath mporpeccun

JUISL pPELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHSITh POPMYITy CIOKHBIX
MPOLICHTOB JJIsl PEIICHUS 3a/1a4
U3 peajibHOW MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISL PEILIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 17151 petieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpezaenexnue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJHOM. Y paBHEHUE
KacaTelbHOM K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
dbynknui. [TpousBoaHast CyMmsl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HENMPEPHIBHBIX
GbyHKUIUN 7151 peleHus 3a/1a4.
OnepupoBath MOHATUAMM: IIEPBASI U
BTOpasi IPOU3BOHbIEC QYHKIIUY;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
Brranciats npou3BOgHBIE CYyMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
GyHKUIUU.

N3y4yaTh MpOU3BOIHBIE DIIEMEHTAPHBIX
GyHKUIHH.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UYECKHUI CMBICH POU3BOTHOM

JUISL PELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATh OCHOBHBIE OHATHUSA Kypca

CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOpbl U Ha4YaJl MAaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTHU3alMsl 3HAaHUH U3 peaJbHOU KU3HU U JPYTUX

IIKOJIBHBIX ITPCIAMCTOB

OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pa3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne Npon3BOIHOM Ctpoutb rpaduk KOMITO3UITUU

C IIOMOIIBIO POU3BOJTHOU

K UCCTIEAOBaHMIO QYHKITAN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIETO 3HAYEHUSI HENPEPHIBHOMN
(GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne Mpon3BOIHOM

JUTSI HAXOK/ICHU ST HAWITYYIIIETO
pelIeHus B MPUKIIAIHBIX 3a/ja4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKIUH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAUHATHOMU
IUIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO AJIEMEHTAaPHOTO

UCCIET0BAHNS U CBOMCTB KOMITO3UIIUH.

CTpouThk reoMeTpudecKue 00pasbl
YPaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOU INIOCKOCTH.
Hcnons30BaTh MPOU3BOAHYIO

JUTSL UcclleoBaHus QyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJbIllee U HAMEHbIIEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEIOBAHMUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSl HAXOKJIEHUST HAaWTYYIlIEero
pelieHus B NPUKIaJHbIX, B TOM YHUCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUIS1 OTIPENIEIIEHNUS] CKOPOCTH

Y YCKOPEHUS IPOLECcCca, 3a1aHHOTO
dbopmynoii unu rpadguKom.

[Tomydats npencraBieHue
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O MPUMEHEHUHU MPOU3BOTHOU
B PA3JIMYHBIX OTPACIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpazubix. [lepBooOpasHbie nepBooOpa3Has U onpeaeaEHHbIN
areMeHTapHbIX GyHKIui. [TpaBua unterpai. Haxonute nepBooOpa3Hbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMMN U BBIUUCIATH
HNurerpan. ['eoMmeTpruieckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana OnpeeaEHHOr0 HHTETpaIa.

JUTS1 HAXOXKIEHUS TI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHINaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTe nipeacTaBiICHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

g depeHIranbHbIX YpaBHEHHM

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnons3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBa U IrpaduKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO V3y4YE€HUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemiate TpuroHomMeTpudecKue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEH € IIOMOIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumensTh HOPMYIIBI TPUTOHOMETPHUU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Ucnons3oBatk HUppOBBIE pECYPCHI
JUTSl IOCTPOEHHMS U UCCIIEIOBAHUS

rpagukoB QyHKIIHIMA

WppanmonanbHbie,
MOKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JoTapu(PpMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
norapuMHUYECKUX YPaBHCHUHN U
HEPaBEHCTB

[IpuMeHsTh CBOMCTBA ITOKA3aTEIBHON
U Jjorapu@mMuIecKkoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJIBHOCTh
IIEPEXO/IOB.

Pemars uppanrionanbHubie n
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
IIEPEXO0I0B.

Hcnons3oBaTh rpauiuecKre METO b
Y CBOMCTBA BXOJSIINX B YPABHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUISL pEIICHUS 3a/1aun
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KomruiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSIMMU:
Y TPUTOHOMETpHUYECcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YHCIIO0 M MHOKECTBO
KOMIIJIEKCHOT'O YHUCJIA. KOMILUIEKCHBIX YHCEIL.
ApudmeTrueckue onepanuu [IpencraBisTh KOMILIEKCHBIE YUCTA
C KOMIUIEKCHBIMH YHCIIAMHU. B aiNreOpanveckoil u
N300paxkeHne KOMIUIEKCHBIX YUCEIl TPUTOHOMETPUUYECKOM PopMme.
Ha KOOPAWHATHOM IIJIOCKOCTH. BrinonnsaTe apupmernueckue
®opmyna Myaspa. Kopuu n-oit OIlepalliy C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILIEKCHBIE YU CIIA
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPJAMHATHOM IJIOCKOCTH.
JUI pelieHus: (GU3NYECKux U [Ipumensars popmyny Myaspa u
r€OMETPUYECKUX 3a/1a4 N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl PELIEHUS] TEOMETPUUECKUX U
dbuznyeckux 3agau
HatypanbHble 1 Lieble yucna 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMma EBknnaa

JUJIs1 pELICHUS 3a7a4 B IIEJIbIX YHACIaxX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
yuced.

Hcnonp30BaTh NpU3HAKYU AEITUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbHBIX YHCEIT;
anroput™ EBKkiuaa i pemeHuns
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3a/1au.

3anuchIBaTh HATYpaJIbHBIC YHCIIA

B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalMOHAIBHBIX, UPPALUOHAIBHBIX,
HEPABEHCTB K PELLCHUIO MOKAa3aTeJIbHbIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, HHTEPIIpETALUs K PELICHHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 pa3IMYHbIX 00JacTeil 3HaHUN 1
peabHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBaTh LUPPOBLIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

noKa3aTesbHbIe, JorapumMuueckue u
TPUTOHOMETPHUUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JOTapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YPABHEHUN
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C mapameTpamu.
[TocTpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIM U IIapaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PEIICHUS
YPaBHEHUH U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIUNA METogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

Ctpouts 1 UcCcineaoBaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMATU3AlIU 3HAHUI

MopenupoBaTh pealibHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, ypaBHCHUS, HEPABEHCTBA
Y UX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCJIeI0BATh MMOCTPOCHHBIE MOJICITN

C UCTIOJIB30BaHUEM armapara aareOpsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumensaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M KCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,
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B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMHUYECKOTO U (hPU3UUECKOTO
XapakTepa, CpeCTBAMHU alreOphbI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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PABOYAS I[TPOT'PAMMA YYUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus siBisieTcsl OHUM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHEro OOIIETro
o0Opa3oBaHMsl, TaK KaKk 00eCIeYrBaeT BO3MOXHOCTh N3YUYECHUS TUCIUIUINH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB F'yMaHUTAPHOTO 1HKJIa. [IockoabKy Toruueckoe
MBILUICHHE, (QOpMHUpYyeMOe TMpU H3YYCHHUH OOYUYAIOIUMUCS TOHSATHIHBIX OCHOB
T€OMETPHUH, TPU JIOKA3aTEIHCTBE TEOPEM M TIOCTPOCHUHU IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPHU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
THITOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 33/1a4 €CTECTBEHHO-HAYIHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YPOBHE — pa3BUTHE WHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydYaroImUXCs MPU H3Yy4YEeHUHU
reOMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u nH()OpMaTHKa»
yepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOIb30BaHUS OoJsiee TTyO0OoKHX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DUUHBIX TEOMETPHUH, M HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(eccHoHabHOTO 00pa3oBaHMs, CBA3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuoputeTHBIME  3a7jauaMyd  Kypca TEOMETPUU Ha YIIyOJIEHHOM YpOBHE,
PaCIIUPSIONIIMH U YCUIIMBAIOIINMHU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciiMpeHne TMPEeACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOW KYJIBTYPHl W
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJISIONIUX OMUCHIBATh M HM3y4yaTh pa3HbIC SBICHUS
OKPY’KaIoIero MHpa, 3HAHHWE MOHATUMHOIO armaparta no pasueny «CrepeomeTpus»
y4eOHOTro Kypca reOMeTpHH;

dbopMHupoBaHWE YMEHHS BIIaJIeTh OCHOBHBIMU TOHATHSIMH O MPOCTPAHCTBEHHBIX
dburypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYJT U yMEHUE
WX TPUMEHSITh, YMEHHUS JOKa3bIBaTh TEOPEMBI U HAXOAWTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a1ad;

dbopMupoBaHrE YMEHHsI paclio3HaBaTh HA YepTekax, MOJCTSIX U B PEaTbHOM MHPE
MHOTOTPAHHHUKH | T€JIa BPAIICHHS, KOHCTPYHUPOBATH TEOMETPUIECKHE MOJIEIH;

¢opMuUpoOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHUMAHUS POJM  AKCHOMATHUKH
IIPU IIPOBEJEHUN PACCYKACHUN;

dbopMHpoBaHWE yMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB U aJTOPUTMOB
pelieHusi, YMEHUSI UX MPUMEHSITh, MPOBOAMUTH JOKA3aTeNIbHBIE PACCYXACHUS B XOJI€
pelIeHus] CTEPEOMETPUUECKUX 3a/1ad U 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
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dbopMHpoBaHUE MPECTABICHUS O HEOOXOAMMOCTH J0Ka3aTelIbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEPKICHUH W POJM aKCMOMATUKH B TPOBEACHUM JIEAYKTHBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOydaromuxcsi,  MO3HABaTeNIbHOM  AaKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHHUIO T€OMETPHH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHIATUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCaIbHBIX >KMU3HEHHBIX CHUTYyallUsX MW TPU H3YyUYCHUU IPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBJICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pEaTbHBIX
CUTyallul, MCCIEAOBAaHUS TIOCTPOEHHBIX MOJIENEH, HHTEPIpETalund MOJYyYEHHBIX
pe3yibTaTOB.

OCHOBHBIMU  COJEpPKATEJIIbHBIMU JIMHUSAMU  y4eOHoro Kkypca «l'eomerpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsiMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEeKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBMKEeHHs B TPOCTPAHCTBEY.

ChopmymupoBannoe B @DPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
HNOHATUSAMUY», PEJIEBAaHTHBIX I'€OMETpPUU Ha YriayOnéHHOM ypoBHe oOydenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXKaTelbHbIM JIMHUSIM Yy4eOHOTO Kypca, a
(opMUpOBaHUE JOTMUYECKUX YMEHHUH paclpeesseTcs He TOJbKO MO COAepKaTelIbHbIM
JUHUSIM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue oOpa3OBaHHsA, COOTBETCTBYIOIIEE
npeIMEeTHbIM  pe3ysibraraM  ocBoeHus  DenepanbHol  pabodeil  mporpammel,
pacnpenenéHHbIM 0 TojaM OOy4eHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHMIUAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HHE FTEOMETPUUECKUMHU MOHATUSIMU
U HaBbIKAMHM TOCJIEAOBATEIbHO M IOCTYNATEIbHO, C COONIOJCHHEM NpPUHLUIIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHHUS BKJIIOYATh B OOIIYI0 CHCTEMY I€OMETPHUUECKHX
NpEeACTaBICHU OOydYalomMXCcsd, pacupsss U yriyonsss e€, o0pa3ys NpoYHbIe
MHO>KECTBEHHBIE CBS3H.

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

co3/atTh ycnoBus 1 quddepeHnmranun 00ydeHus, MOCTPOCHNU HHINBUAYaTbHbBIX
o0Opa3oBaTeNbHbIX MpPOrpaMM, OOECHEYUTh YIIAyONEHHOE U3yuYeHHE TEOMETPHUH
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MareMaTukay;

NOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHUIO MU3YYEHHUS MAaTEMATHKU C YUYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneduBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BAHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpus» Ha yriayOGJIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 waca
(3 vaca B HeneIO).
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COJAEPXKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOLINECH,
IapajulesIbHble M CKpEIIMBArOIIKeECs NpsMble. [Ipr3Haku CKpEemMBAIOMMXCS MPSAMBIX.
[TapajuteIbHOCTh MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHbBIC IIPSMbIC
B ITIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX NPAMBIX, MAPAIIIETBHOCTD MIPSAMOU U IIJIOCKOCTH.
[MapamnenpbHoe M IEHTpaAJbHOE MPOCKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHbBIC
CBOMCTBa MapajuIeIbHOTO NpOeKTHpoBaHud. M3o0pakeHue ¢Guryp B mnapajlieabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXKAY HPSMBIMA
B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEN: MapasulesibHbIEe IUIOCKOCTH, CBOWCTBA
napajuiebHbIX MI0ckocTel. [Ipocrelimme npocTpaHCTBEHHbIE (PUTYPBI HA MIOCKOCTH:
TETPadap, NapALICIEIHUIIE], IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh OPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE NTapajuIeNIbHbIE U MEPIICHANKYJIIPHBIE K INIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJIIPHOCTH TPSIMOM U TUIOCKOCTH, TEOPEMA O IPSMOU NEPHEHAUKYIIPHOU
I0CKOCTU. OpTOroHa’mbHOE NPOEKTHpOBaHME. llepneHAMKYIsIp W HaKIOHHBIE:
pPacCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU IO IIOCKOCTH, TPOCKIIHS
buryps Ha IJIOCKOCTB. [lepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepreHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroj JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOWCTBA IUIOCKMX WM JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTiia. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsI TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. 1Ipu3ma: N-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Napajuiesienune] u ero cpoicta. Kparyaiiume nytu
Ha IMOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas Teopema
[Mugaropa. [Mupamuna: n-yronpHas nupamuaa, IpaBUIbHAs U yCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep u OOKOBBIX TpaHed MpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpHU3Ma M IpaBWIbHAA NUPAMUA, I[PAaBUIIbHAL
TpeyrojbHasl MUpamuia U NMpaBUIbHBIN TeTpadip, KyO. IIpencraBieHue o npaBUIIbHBIX
MHOI'OTPaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.

Bbruncnenue s1eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHainu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAlb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMON mpu3Mbl. [lnomaas 60KOBOW MOBEPXHOCTH U
MIOBEPXHOCTH MPABUIILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUU  IPABUJIbHBIX
MHOTOIpaHHUKOB. CHUMMETpHsi B  NPaBUJIBHOM MHOIOTPAHHHUKE:  CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
NUPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpPaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE W BBIUUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0’KEHHUS BEKTOpPOB. CBOICTBa YMHOXKEHHUA BEKTOpa Ha YK ciIo. [[oHsATHE KOMITJITaHAPHBIE
BEKTOpHI. [Ipu3Hak kKomIuaHapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BekTOopaM. [IpssMoyroibHas
chcTeMa KoopawHaT B mOpocTtpaHcTBe. KoopaumHatel BekTopa. CBsA3b  MEXAY
KOOpJIMHATAMH BEKTOpa M KOOPJMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, O0Opa3yloliue TMoBepXHOCTeH. Tena BpallleHUs: MWIMHAP, KOHYC,
yCeu€HHbIH KOHYycC, cdepa, map. B3aumHoe pacnosioxeHue cdepbl U IUIOCKOCTH,
KacaTeJlbHas IIIOCKOCT K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3séprka
uIMHApa U Konyca. CumMeTpus cepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napayienenunena u ciuenctBus u3z He€. OO0BEM mpsSMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOuHamu Ten BpaleHusi ¥ MHOTOrpaHHUKOB. [Ipr3Ma, BIrcaHHas B UWJIMHID,
onucaHHas okoJio uuHApa. [lepeceuenue cdepsol u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThIO. [IoHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCa, TUIOIIa b cdepbl u e€ yactei. [lonobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TUIONIAICH MOBEPXHOCTEW MOAOOHBIX (UTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agady  Ha  MJIOCKOCTH
C MCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHWil MHOTOTpaHHUKOB W TEJ BpALICHUS: CEYEHUS IMIMHJIpa
(mapaJuienbHO U MEPIEHIMKYJIISIPHO OCH), CEUeHUsI KOHYCa (MapauieiIbHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPLIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHUS CEYEHHIl: METOJ
CJI€/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN MIOCKOCTH.
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BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

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

JBMKEeHUA B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOMCTBA JBMXKEHWW. Buapl ABWKEHUN: NapalUieIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKalibHasi CUMMETpHs, IMOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
noaoOust. [Ipsimas u cdepa Ditnepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca o0ydJarommiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHH MPH PEIICHUN
3a/1a4 ¥ MPOBEJICHUM MAaTEeMaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 3a71a4;

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO OTMIEPUPOBATH MOHSATHUSMHU, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapalieienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

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

CTPOUTh CEYECHHS] MHOTOTPAHHMKOB PAa3JIMYHBIMH  METOJAaMH, BBITIOJHSITH
(BBIHOCHBIE) TVIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIONIAJA IMOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUICCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHSTHAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJTHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIWYHMH, TPUMEHSS HW3BECTHBIE METOAbl TMPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIIMEe  MNpOorpaMMHBIE  CPEICTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

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

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha MPaKTUKE: CpPaBHUBATh M AHAIM3UPOBATH
peanbHble CUTYyalluH, MPUMEHATh W3YYEHHBIC MOHATHUS B IMPOIECCE MOMCKA PELICHUS
MaTeMaTu4ecku cHOpMyYITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallUH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C  HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUM U TEOpEeM, anmnapara aareophbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEINYMH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO ONIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKON, KOHUUECKOH
U CpepUUYECKOM TOBEPXHOCTIMU, OOBICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BPAILLECHUS: IIMIMHIPOM, KOHYCOM,
ctepoil u mapom;

pacrno3HaBaTh Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObIACHSITH
CHOCOOBI MOJTYYEHUs TEJ BPAILICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIYHCTISITh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TE€J BpallIeHUs, 00BEMBI U
IUIONIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeJl BpAIICHUS, T€OMETPUUYECKUX Tel
C IpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATh MOHATUSAMHU, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaIleHUs
¥ MHOTOTPaHHUKOB: MHOTOTPAHHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIM OKOJIO Cephl,
cdepa, BIMcaHHasi B MHOTOTPAHHUK WJIM TEJIO BpaLlCHMUS,

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMAAIMH TOBEPXHOCTEH H 00BEMamu
ITOJTOOHBIX TEI;

n300paxaTh Hu3ydaeMble (QUTYypbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TEJ BpaIlleHHUS;

W3BJICKATb, WHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdOpMAITUIO
0 TIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATD OTEpaIiy HaJl BEKTOPAMH;

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

peniaTh Te€OMETPUYECKHE 3aJaud Ha BBIUMCIEHUE YIJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHHE PACCTOSSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a MPH PEILICHUU;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IMEHTPATLHON CUMMETPHH, 3€pKATBHON CUMMETPHH, TIPU ITOBOPOTE BOKPYT
psIMOH, ITpeoOpa3zoBaHUsl TOI00KS;

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

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

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHNUS,

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

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
F€OMETPUUYECKUX BEJIUYHH;

PUMEHSTh MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIITMOHHBIE CUCTEMbI
IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, AHAIIM3UPOBATH H
OIICHMBAThH PEAIbHBIC CUTYAIlMH, PUMEHSATh U3yUYCHHbBIEC TTOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUHd HA SI3BIKE TE€OMETPHH, UCCIIEIOBATh TTOCTPOCHHBIC
MOJIENIA C HMCTOJb30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara aiareOpsl,
peraTh MpakTHYEeCKUE 3a7a41, CBSI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEIUYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTallax pa3BUTHS T€OMETPUU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE OmnpenensTh MI0CKOCTh Kak GuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi ¥ II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIHIX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHui

B KOTOPOU BBIMOJIHAETCS TIIAHUMETPUS.
Jlenath NpOCTEUIIINE JIOTUYECKUE
BBIBOJIbI N3 AaKCUOMATUKH TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSI AaKCUOMBI TEOMETPHH.
N3y4yarh, NpUMEHSATH PUHIIUIIBI
MIOCTPOCHUS CEUCHU .

Hcnonb30BaTh 11 HOCTPOEHUS
CEUYCHUM METOJ CICIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCA CEKYIIEH TIIOCKOCTH.
PemaTe crepeomeTpuyeckue 3aaauu:
Ha OIpENICJICHUE BUJa CEUYCHUS U
HAXOXJICHUE €0 IUIOMIA/IN.
AKTyanu3upoBath (DaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh MpU peLICHUH 33724
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npamMubl, Kyoa v MpU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTYYEHHBIX TUIOCKOCTEMN.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU [IBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOECHHUS.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHMSIX HA BEIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TUNTAHUMETPUIECKUE (haKThI
Y METOJbI:

Teopemsr Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBOICTBO CpeiHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[TpusHaku no100usl TPEYTOILHUKOB.
[TomyyaTs nmpencraBieHus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu GyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapasutenbHbie IpsIMBIE

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS IPUMEPHI
W3 PEAIbHOU KU3HU.
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B IPOCTpPaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKaIIeH

HAa IAHHOW MPSMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apanensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napajuieIbHbIX IPSIMBbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJLICITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKuus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3amaun Ha JOKa3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAaHCTBA U HE
JIe)Kale Ha IPYror MpsIMO; JIEMMY

0 MEPECEUEHUH IIIIOCKOCTH JBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY

0 TPEX NapaJUIECIbHBIX MPSAMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIUBAOUIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
[IPOECKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MPOEKTUPOBAHMUSL.

N300paxkats B mapaiebHON
MIPOEKLIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
paccykJIeHUs NPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBA3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHMBATh YTBEPKICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C HUCII0JIb30BaHNEM IT'€OMETPUUECKUX
NOHSITUI U TEOPEM, arrnapaTa aiareopsl,
IU(PPOBBIX PECYPCOB.

ITonmyuaTe nipecraBiaeHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPUH
MEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U IUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
n0ckocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICIIBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHui Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOU MIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKIIFOUYEHHBIX MEXKTy MapajijieIbHBIMU

W3 PEaJbHOW KU3HU.

DopMyIMPOBATH ONPEIEICHUE
NapaJuIeIbHBIX MPSAMON U INIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOMCTBA MapaJlIeIbBHOCTH
MPSIMOU U TUIOCKOCTH.

Pemats crepeoMmerpruueckue 3a1aun
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAIIIENBHOCTBIO

MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

Pemate npaktuueckue 3amaun

Ha NOCTPOCHHUE CEUCHUM Ha YEepPTExkKax
TETPAdApa U NapajuiesienuIeaa.
PemaTe crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOECHUEM CEYCHUH
IJIOCKOCTBIO.

[IpoBOIUTH JIOTHYECKH KOPPEKTHBIE
JI0KA3aTeJIbHBIC PACCYKICHUS

MIPY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
MJIOCKOCTEH.

CpaBHMBATH U aHAJIU3UPOBATH
pealIbHBIE CUTYallH, CBSI3aHHbIC

C MapaJJIETbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O IEPECEYEHUH PSIMOM
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JICJIMPOBATh PEATbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
ockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0cKOoCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [InockocTu n
NEPHEHIUKYJIAPHbIEC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha TPSIMYIO.

TeopeMa o TpEX NepneHAUKYIIsIpax
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIIMPOBATH ONPEICIICHHUS:
MEPIECHIUKYJIIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE IPSIMOM,
MIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O NEPIECHANKYISAPHOCTH IBYX
MapasuieNIbHBIX MPSAMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITBHOCTHIO MIPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISPHOCTH MPSIMOA
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWH U €IMHCTBEHHOCTH
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N3o06paxxath B3aUMHO
MEPIIECHANKYJIISIPHBIE ITPAMYIO
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Yroa Mexy CKpelnBarOIMMHUCS
npsMbIMU. [lonck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
IIEPIIEHIUKYJIPHBIX IIJIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBI,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTu
CUMMETPHUM B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSIMOM M TUIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
CnBur no HenapasuieJIbHOU MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTB.

DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUH
MEePIEHANKYJIApA IS APYTUX 001acTei
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peabHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh yTBEPKICHHUS, CBSI3aHHBIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
00paTHYI0 TeopeMe O TPEX
NEePHEHANKYIIApaXx.

ITonmyuaTe nipecraBiaeHue

00 OPTOroOHaIBLHOM MTPOEKTUPOBAHUH.
JIoKa3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSAMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinanneie 3agauu,
CBSI3aHHBIE C HAXOXKJECHUEM
r€OMETPUYECKUX BEIUUHUH.
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Pemats crepeomeTpudecKue 3a1aud,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MTPOEKIIMH.

CpaBHHBaTh U aHAIU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSAMOU U
IIJIOCKOCTH; UCCIIE0BATh ITIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAHNEM ammapara aareopbl

VYTrbl 1 pacCTOSHUS 16 [ToBTOpEHHME: Yyron Mex 1y NpSIMbIMU AKTyanu3upoBath (PaKThl U METO/bI
Ha IUIOCKOCTH, TPUTOHOMETPUSA [JIAHUMETPUHU, PEIICBAHTHBIE TEME,
B IIPOM3BOJILHOM TPEYIOJIbHUKE, [IPOBOJUTH AHAJIOTUU.
TeOpeMa KOCHUHYCOB. DopMyIUpPOBaATH OIIPEAECICHUE
IToBTOpEHHME: yron Mexmy IBYIPAHHOIO yIJIa.
CKpPEILIMBAIOIINMHUCS MIPSIMBIMU Jloxa3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
B IIpOCTpaHCTBE. I'eomeTpuueckue JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
METO/Ibl BBIYUCIICHUS YIJla MEXIY KnaccuguimpoBaTs AByrpaHHbIE YTIIbI
IIPSIMBIMU B MHOTOTPaHHUKAX. B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHI.
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JIByrpanHslil yroy. CBOMCTBO
JIMHENHBIX YIVIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEPIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IPSIMOI IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOWCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa y NPsMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMble, TApPAJIJIENIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pacCTOsTHUE MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspoB,

@opMyIHPOBATH ONPEIEICHUE B3aUMHO
MIEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyMpOBaTh CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
[IPSAMOM, IO KOTOPOH NIEPECEKAKOTCS IBE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

13 He€ 0 JUaroHaJsX MpsIMOYTOJIBHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IJIaHUMETPpUUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PAacCyKICHUS U
pELIeHNH TeOMETPUYECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha S13bIKE T€OMETPUH PeaTbHbIC
CUTYallNH, CBSI3aHHbIE
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BBIYMCJIEHUE PACCTOSTHUNA OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brrunciienne paccTostHUM MEXIy
CKPEIINBAIOIIAMUCS ITPSAMBIMUA

C IIOMOIIBIO NEPIEHANKYIAPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBeHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4eCKUe JIMHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE U C UCTIOJIb30BAaHUEM
anmnapara ajnreopsbl.

Pewmars npuknagHeie 3a1aud,
CBSI3aHHBIC C HaX0KICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anys 3HaHH:
MHOrorpaHHHK U €ro JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIIOHHAS
npu3msl. [IpaBuibHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€NIaTh 3aMEUYaHusl,
KOMMEHTapHHU.

AHaNM3UpOBaTh PELICHUE 3aJa4H.
PucoBarth BBINYKJIbIE MHOTOIPaHHUKH
C 3aJIJaHHBIMM CBOMCTBaMU;
BOCCTAHABJIMBAThL OOIIUN BU
BBIMTYKJIOT'O MHOTOTPaHHUKA 110 IBYM
€ro MPOCKIHSIM.

JIoKa3pIBaTh CBOKMCTBA BBIITYKIIOTO
MHOT'OTPaHHHKA.

PuicoBaTh BBITYKIIbIE MHOTOTPaHHUKHI
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipy BapbUPOBAHNUHN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [1manupoBarsb
MOCTPOECHUE NIPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
IPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiejaenuneaa, yMHOKEHHE BEKTopa
Ha YHCJII0, PA3JIOKEHUE BEKTOPA

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYKCIICHHE yTJIa MEXY BEKTOPaMH

B IIPOCTPAHCTBE.

[Ipocreiimue 3a1aun ¢ BEKTOpaMHU

AKTyanu3nupoBaTh (HakThl U METOJIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBatTh MOHITUSIMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILUTaHapHbIE BEKTOPHI. [[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NpaBuJia BHITIOJTHEHUS
IIEUCTBUU CIIOKEHHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha 4YHUCIIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3sIBaTh TEOPEMY O Pa3I0KEHUU
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIJIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alys 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemate cTepeoMeTpudeckue 3a1auu
Ha JI0Ka3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHUH, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIHH,
VTJIOB, TUIOIIAACH, 00BEMOB).
Hcnonp30BaTh npu pelicHUN
CTEPEOMETPUYECKHUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBONTB JTOTUYECKHA KOPPEKTHBIE
JOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh U aHAIU3UPOBATH
peanbHbIE CUTYalld U BBISBIATH
BO3MOYKHOCTb €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUHU.

MonenupoBaTh peaJbHyH CUTYALMIO
Ha S13bIKE T€OMETPUH U UCCIEA0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCIIOJIb30BaHUEM allnapara ajareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
MPOTrpaMMBbl MPU PEUICHUU 3a/ad.
[Tony4aTs npeacTaBIEeHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKAIOIIUNH MUD,
CBSI3aHHOM C peaIbHBIMU OOBEKTaMU,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
KU3HEHHbBIEC CUTYAIIMH O POJIU
CTEpPEOMETPHUH B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh U aHAIU3UPOBATH
YTBEPKJICHHUSI C 1EJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBars MOCTPOESHHBIE MOJAECIIH.
Hcnonb3oBath HU(POBBIE PECYPCHI

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIUHMCJICHUE yIJIa MEXKIY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInnerneie
HEpPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yrjia MeXIy MPSIMbIMU U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpJUHATAX.

Haxoxnenue paccTosHul OT TOYKU
710 TIJIOCKOCTH B KyO€ U MpaBUIILHOM
MUpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOauUTH AEHCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JECHCTBUSIM C UX
KOOpJIMHATaAMH.

BcnomHUTE onipenenenne CKaasipHOToO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIIbIO CKaIIpHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEKy HUIMHU, YCTaHABIIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH YypaBHEHHE MIIOCKOCTH U
bopMyIly pacCTOSTHUSL OT TOUKH

JI0 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOPJAMHATHBINA ¥ BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHBIC PACCYKIACHUS

[IPU PEIIEHUU TEOMETPUUYECKUX 3a71a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.
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AHanM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara anreopsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEHue, 06001ICHNE
U cUCTeMaTHu3alus 3HaHUM

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUICHHM, YTIIbl MEXKIY
CKPEILHUBAIOIIAMUCS MTPSIMBIMH.
IleprieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
PSAIMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHNKYJIAPAX, BBIYUCICHUS JJINH

CTpouTs ceueHusl.

Pemath crepeomMeTpruuecKue 3a1auu
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKHUX BEJIIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu peieHnu
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMEeTpUudeckue (akThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHBIC
JIOKA3aTEIbHbBIC PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh ¥ aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

pealbHbIEe CUTYallUH U BBISIBIST
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOCHHBIE MOJIENIU, B TOM YUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajureOphl.
Hcnonb30BaTh KOMIBIOTEPHBIC
IPOrpPaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yJIBO€HHH Ky0a, 0 KBaJIpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHUEM 00bEMaA
NPSAMOYTOJIBHOTO Napajuieieuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHUCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB00OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuiesienuneaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasuielienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
NepeKIaabIBaTh YACTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieenuIena,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIEHUS C UETbIO BBISIBICHUS
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Brraucnenne o0bEMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1eHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknanHble 3302494 IO TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue o0bEMOB. Brruncnenue
PacCTOSHMS A0 IIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHamM3upoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO TMapasuIeleuIie/a,
PU3MBI, TUPAMHUIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyIy ISl BEIYUCICHUS 00hEMOB
TeJ.

Jloka3bpiBaTh TEOpEMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3pIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMUJIBI.
BriBoguTh (hOpMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
MOBEPXHOCTH.

CB000/IHO OTIEPUPOBATH MOHSATUSIMU:
AJTAHIPUYICSCKAsS TTIOBEPXHOCTD,
nuauHIp. M3yyaTs crmocoOsl
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HOBepXHOCT®,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenne koHyca
IUIOCKOCTBIO, MapauieIbHON
TTIOCKOCTH OCHOBAHUS. Y CEUYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTprueCcKHE 3a/1a9n

HAa JI0KAa3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C IUJIUHAPOM.

Cdepa u miap.

[Tepeceuenue cdepol u mapa

¢ miockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummeTtpus cepsl u mapa.

NOJIyYEHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NOJIy4E€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIIAPHON

K OCH.

BriBoguTh (hOpMyIIBI 7151 BEIUUCIECHUS
OOKOBOW U TIOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA O0KOBOM U MOJIHOM
MOBEPXHOCTH, MIOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpH peLIEHNN 3a/1a4
IUTAaHUMETpHUUYEcKHe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEJIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO c(epoil U MapoM,
MOCTPOEHUEM UX CEUCHUN
MJIOCKOCTBIO.

[IpuknagHbie 3aa4u, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX)HOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPYKHOCTH, CTaHIapTHBIE
noo0usl.

Pasznuunbie komMOUHAINY TEI
BpAICHUS 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MOBEepXHOCTH
BpaILCHUs»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (DaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB000OHO ONEPUPOBATH MOHITUSIMH:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMHOE PAaCIONIOKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpPOBATh ONPEIECIICHHUE
KacaTeIbHOM TUNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeIbHOM TUIOCKOCTH.
BriBoguTh (hopMymTy M1 BEIYUCIICHUS
riotmaau cepsl yepe3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBsI3aHHBIE CO CEepoit U mapom,
HaxO0XKJICHUEM ILIOIIaIu chephl U €
yacTel, MOCTPOCHUEM CeueHUi chepsl
¥ 1apa.
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AHanu3upoBaTh U MOJEIHPOBATH

Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYaIINH, CBSI3aHHBIE C IIIAPOM U
chepoti.

Pewate mpocTele 3a1a4n, B KOTOPBIX
burypupyroT KOMOWHAIUH TET
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonb30Bath Mpu pelIeHnH 3a1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPUYECKUE (DaKThl U1 METOBI.
Pemate crepeomerpruyeckue 3aaau,
CBS3aHHBIE C TEJaMU BpalllCHMS,
ITOCTPOCHUEM CEUEHUN TEJ BPAILLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOTOI'PaHHHKOB.

[IpoBOANTE JIOrUYECKN KOPPEKTHBIE
JTOKa3aTeNIbHbIE PACCYKICHUS

IIPYU PELIEHUH T€OMETPUUYECKUX 3a/1a4,
CBSA3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOJIEUPOBATh HA
A3BIKE TEOMETPUN PEAIbHBIE CUTYallUH,
CBA3aHHBIE C MHOT'OIPAHHUKAMU.
HccnenoBaTh MOCTPOECHHBIE MOEIIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
arrapara ajareopbl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LUIUHAPA.

Brraucnenne o0bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

[Tnomaau 60KOBOM U MOTHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCICHUEM 00bEMOB
LIWJIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «O0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 006 00béMe miapa. [1nomans
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BBIUMCIEHUEM O0BEMOB
mapa, lapoBOTr0 CErMEHTA, IapOBOT0
CeKTopa.

[IpuknagHbie 3a0a4U 110 TEME
«OOBEMEBI TEII», CBA3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEN U 00BEMAMU MO I00HBIX

CB0OOAHO ONEPHPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
®opMyIIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
UIMHAPA; 00 00bEME KOHyCa.
BriBoguTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCIIC U C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOCHHE LIMPKYJIEM U JINHEUKOM,
0 KJTACCHYECKHUX Hepa3perImMBbIX
3a/1auax.

CB00OOAHO ONEpUPOBATH TOHATUSIMMU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpMYIIBI 711 HAXOXKICHHS
00BbEMOB TIIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIAau c(hepsl.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemates crepeomerpuyeckue 3amaau,
CBsI3aHHBIE C 00BEMOM I11apa, IIapOBOTrO
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TEJ.

ITono06HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpUUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BBEIYHCIIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMAABIO CHEpHI.

CpaBHUBaTh U aHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUMH.
AHanM3UpoOBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, IapoBOT0 CErMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CepBhl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o/100HBIE TeTa B IPOCTPAHCTBE.
Boruuciaste 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeomerprueckue 3aaum,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXKTY
TIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHEBIX TE.
[TpoBOAUTH JTIOTUYECKU KOPPEKTHHIE
JI0Ka3aTEeNbHBIE PACCYXKIACHUS

IPY PEIICHUN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C BHIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
WHTErpaja, HaX0XJICHUEM
COOTHOIICHHS MEX]TY TIOIIAISIMH
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MTOBEPXHOCTEHN 1 00bEMaMH TOJOOHBIX
TEJL.

AHaM3UpOBaTh U MOJEITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMAMU U
TIOBEPXHOCTSIMU TEJI,

HAa JI0Ka3aTEeIbCTBO U HA HAXOXKICHHE
T€OMETPUUYECKUX BEJTUUHH

JIBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO uryp. O61me cBoiicTBa
JIBIDKEHUM. BUIpl ABM>KEHUN
napasuiesIbHbIA IEPEHOC, LICHTPaJIbHAs
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHUE IBUKCHUS

IIpuMeHsTh paBUiia BBITIOJIHEHUS
JICUCTBUM CII0KCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 3a/1a4.
Haxoauts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKISPHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTUHBI BEKTOPOB, YTJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUHU PEATbHBIE
CUTYaIlUH, CBSI3aHHBIC ¢ (PU3NUECKUMU
BEKTOPHBIMM BEJIMUMHAMM.
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Hcnonp30Bath pu perieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MPOCTPAHCTBE, TIIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpUPOBATH NOHATHSIMMU:
0TOOpaKeHHE MPOCTPAHCTBA HA CEO05,
JBIKEHUE TTPOCTPAHCTBA;
IIEHTpaJbHasl, OCeBas U 3epKajIbHas
CUMMETPHH, NTAPAJUIENBHBIN IEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bIBaTh YTBEPKISHUS O TOM, UTO
IIEHTpaJbHasl, OCeBas U 3epKajabHas
CUMMETPHH, MapaICITIbHBIN TIEPEHOC
SIBJISIFOTCS. ABMIKCHUSIMU. BBIMOTHATE
npeoOpa3oBaHus MOI00US.
OrnepupoBaTh MOHATHUSIMU: TpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIIOJIb30BaHUEM JIBHIKCHHUM.
Hcnonb30BatTh MpH pelIeHUH 3a1a9
JBHOKCHUS TIPOCTPAHCTBA U UX

CBOMCTBA
[ToBTOpeHue, 06001ICHNE 17 O6obmaroniee MOBTOPEHUE MOHATUM 1 | Pemiarh cTepeomMeTpudeckue 3a1adu
WA CUCTEMATHU3alNs 3HAHUHA METOJIOB Kypca TeOMeTpUH Ha JI0KA3aTeJIbCTBO MATEMATHYECKUX
10-11 xyaccoB, cucTeEMaTH3ALHAS OTHOIIICHUM, HaXO0XKJICHUE
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3HaHUMU. reOMETPUYECKHUX BEJIMUUH (JJTUH,
Hcropust pa3BUTHS CTEPEOMETPUM KaK | YTJIOB, MIIONIAa/IeH, 00bEMOB).
HAyKU U €€ pojib B pa3BUTUU Hcnonb30Bath Npu pelieHUN
COBPEMEHHBIX MH)XEHEPHBIX U CTEPEOMETPUYECKHUX 3a7a
KOMIIBIOTEPHBIX TEXHOJIOTHI IUIAaHUMETPUUYECKHUE (PaKThI

U METOJIBI.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUH CTEPEOMETPUUECKUX

Y TJJTAHUMETPUYECKUX 3a]1a4.
CpaBHUBAaTh ¥ aHATU3UPOBATH
peabHbIEC CUTYalluH U BBISIBISATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHUS

Ha SI3BIKE TEOMETPUH.
MopnenupoBarth peajibHyH0 CUTYalLUIO
Ha S3bIKE TEOMETPUU U UCCIEN0BATh
IIOCTPOCHHBIE MOJIEIIN, B TOM YHUCJIE
Y C HCIOJIb30BAaHUEM allapara
anreops.l.

Hcenonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbl [IPU PELICHUU 3a/1a4.
[Tonydats npeacraBieHue 0 FreOMETPUN
KAaK O pa3BUBAIOLLIEHCS HAyKe,
HCCIIEAYIOIIEN OKPYHKAOIIUN MUD,
CBSI3aHHOM ¢ peajibHBIMU O0OBEKTaMU,
ITOMOTaKOUIEN PELIUTh PEATIbHbBIC
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YKU3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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PABOYAS TPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBISIETCA
IPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O YYEOHOro Kypca yriyOJEHHOIO YpPOBHS
Ha YypOBHE CpenHero oOmero ooOpa3oBaHMs. Y4UeOHBIM Kypc IpeaHa3HayeH
g (OpMHUPOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl U MOHUMAHHUS POJIH
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YYEHHs CIy4YalHBIX
COOBITHM, BEMUMH U Ipoueccos. [Ipu u3yueHun xKypca o0oramaroTcss IpecTaBiICHUS
oOyyJaroumxcsi 0 METofax UCCIEeI0BAHNUS U3MEHYMBOIO MHUpPA, PA3BUBAETCS TOHMMAaHUE
3HAYUMOCTH U OOIIHOCTH MAaTEMaTUYECKMX METOJOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepxanue yueOHOTO Kypca HallpaBJ€HO Ha 3aKPEIUICHUE 3HaAHUH, MOJTYyYEHHBIX
OpU KU3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
IpPUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKarolmero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  cOpMHUpOBATBhCS  NPEACTaBICHHE O  HambOoJjee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIONb3YEMBIX JJIsI ONUCAHUS
AHTPOINIOMETPUUYECKUX U JeMOrpauuecKux BeJIMUYHH, MOTPEIIHOCTEN B pa3IMuHbIe poJa
U3MEpPEHUSX, [UIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJUMBIX
CHeuaInucTaM He TOJbKO HWH)KEHEPHBIX CIEUUAJIbHOCTEH, HO TakXKe€ COLMAJIbHBIX U
IICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIbHON
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTo
Kypca 3aHMMaeT oOCyXJEHHE 3aKOoHa OONbIIMX 4YKcesl — (yHAAMEHTAJIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMAaTUYECKYIO (hOpMaTH3aIHIO.

B cooTBeTcTBUM ¢ yKa3aHHbBIMU LENSIMA B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CcTaTUCTHKA» Ha YIrIyOJEHHOM YpOBHE BBIJCNIEHBI OCHOBHBIE
conepkarenbHble JUHUM: «CiydaiiHble COOBITHS M BeposTHOCTH» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JMHUH B YUEOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU I'padoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nuHuM «CroyyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uis  (OPMUpPOBaHUS MPEACTABICHUI O pacHpeleleHUH BEPOSTHOCTEH MEXay
3HAQYEHUSAMH CIIyYaWHBIX BEIWYMH. BaXHyH0 4acTh B 3TOW CONEPKATEIBHOU JIMHHUH
3aHMMAET U3yYEHUE F€OMETPUUECKOr0 1 OMHOMMAIIBHOTO PacpeesIeHui U 3HAKOMCTBO
C X HENPEPBIBHBIMU AHAJIOTAMU — [TOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEICICHUSIMMU.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacrnpeeNeHus MU, aKIEHTUPYIOT BHUMaHue OOydyaroluxcsl Ha ONUCAaHUM U U3YYEHHUU
CIIy4allHbIX SIBJIEHMH C IOMOUIbIO HENpEpbIBHBIX (yHKUUNA. OCHOBHOE BHUMAaHHE
yIeIsAeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4aliHBIMH BEJIMYMHAMH U OINMCAaHHWE JTOM CBSI3M C TOMOIIbIO Kod(dduimenrta
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACpKaHHS pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUsI», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00I1er0 0oOpa3oBaHuUs,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUHU.

Emeé oauH sneMeHT conep)kaHus, KOTOPBIA IpeaaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — IMOCJIEJOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B €AUMHULy BpeMeHH. O3HaKOMJIEHHE C pacHpeesIeHHEM BEpPOSITHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCHUT pa3BUBAIOIIMIA XapaKTep U ABJISETCS aKTyalbHBIM JJIs OyayIIUX
aOUTYpUEHTOB,  NOCTYMAIOMIMX HAa  y4eOHbIE  CHEUAIBHOCTH,  CBSI3AHHbBIC
C O0IIECTBEHHBIMHU HayKaMH, TICUXOJIOTUEN U yIIPABICHUEM.

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

COAEPKAHUE OBYUEHMUSA
10 KJIACC

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

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHSA. DJIEMEHTapHbBIC
coObITUsT  (MCXOABI). BeposTHOCTH ciiydyallHOro COOBITHS. bBIW30CTh YaCTOTHI U
BEpOSITHOCTU cOObITUH. Ciy4yailHble OMNBITHI C PaBHOBO3MOXXHBIMHM 3J€MEHTapHBIMU
COOBITHSIMU.

Onepauuu Haja COOBITHAMH: IepecedyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIE
coObITus. Jlnarpammel Diinepa. @opmyria clIoKEHUS BEPOSITHOCTEN.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciy4alHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHS.

bunapHbIl cioydyaliHbI ONBIT (WCIBITAaHUE), yclex W Heynada. HesaBucumbie
ucneiTanus. Cepusi HE3aBUCHMBIX HCIIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpuuk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui beprynnu. CiydaiiHblil BBIOOp M3 KOHEUHOI
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnipenenenue BeposaTHocTel. [luarpaMma pacnpeneneHusl.
Onepauyu Hax ciaydallHbIMU BenMuMHAMU. bunapHas ciydaiiHas BenudnHa. [Ipumepst
pacnpeneneHuii, B TOM 4Hciie TeOMETPUUYECKOE U OMHOMUAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Clly4alHbpIX BeUYnUH. He3aBucumele ciayyaiHble
BEJINYUHBI.

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

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
Hucnepcust OMHApHOM  Ciy4ailHOM  BeJMYMHBI. Maremathudeckoe  OXHUIaHHE
IIPOU3BEACHUA U AUCIEPCUS CYMMBI HE3aBUCUMBIX CIy4alHbIX BeJMUMH. [lucniepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacrpeaeneHus. Jlucnepcus u cTangapTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEACIICHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpImIMX yncen. BeIOOpOUHBI MeTOA uccienoBaHuil. BeIOOpOUHbIE XapaKTEPUCTHKHU.
OueHuBaHue BEPOSITHOCTU COOBITHS 1O BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeeneHs. PAaBHOMEpHOE paclpesesieHue U ero CBOMCTBA. 3ajadd,
MIPUBOALIME K MOKA3aTEIIBHOMY paclpeeeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIBHOMY
pacnpeneneHnio. OyHKIUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIMS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacnpenenenns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUS.

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

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIUYMH. BBIOOpPOUYHBIN KOAP(ULIMEHT KOppeIsuuu.
Paznuune Mexay JIMHEHHOW CBSA3BIO U IPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayqYuTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: Tpad, TIockui rpad, cBs3HBIM Tpad, MyThH
B rpade, LeTb, IIUKI, JEPEBO, CTENIEHb BEPILUHBI, IEPEBO CIy4YalHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
CcOOBITHE, DJIEMEHTAPHOE CIIy4ailHOe COOBITHE (PJIEMEHTapHbIA HCXOH) CIy4yalHOTO
OMbITa, HAXOAUTHb BEPOSTHOCTH COOBITUH B OMNBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuThb U (OpMyIMpPOBaTH COOBITHA: IepecedyeHrue, OOBEAMHEHUE aHHbIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY, UCIOJIb30BaTh JUarpaMmbl Dilnepa,
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KOOPAMHATHYIO TMPSMYIO JJIsl pEelIeHHus 3a7ad, TOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH 1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

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

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJISl TIEPEUUCTICHUS SJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIICHUs 3aJad 0 TEOPHUH
BEPOSITHOCTEN;

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

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

K konity 11 kiiacca o0yuaromuiics HayqYuTcs:

ONIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEAECICHNUE ABYX CIIYYalHbIX BEJIUYMH,
UCIIOJI30BaTh TAOJUIly COBMECTHOTO pACHpECTCHHUs] JBYX  CIy4alHBIX BEJIMYWH
JUI. BBIACTICHUS] PACTIPENCIICHUA KaXKJAOW BEJIMYMHBI, OMNPEICICHUS HE3aBUCUMOCTH
CJIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUS CIIydyalHOU
BEJIMUMHBI (pacrpeiesieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOrO0  OXKUJAHUS
OpU PEIIEHWH 3a/ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHHE OWHOMHAIBHOTO U
F€OMETPUYECKOTO PaCIIpeICTICHNN;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIy4allHOW BEJIWYMHBI, IPUMEHATh CBOWCTBA JHCIEPCHUHU CIIyYalHOM BEJIIMYHUHBI
(pactipeneneHusi) TpU pEUICHUM 3ajJlad, BBIUYUCIATH JUCIEPCHUIO U CTaHIAApPTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO U OMHOMHAIILHOTO pacipe/ieICHUH;

BBIYUCIISATh BBIOOPOUHBIC XApPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATh
XapaKTEPUCTHUKKA  TEHEPaJbHOM  COBOKYMHOCTH  JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepuctikaM. OICHUBATh BEPOATHOCTH COOBITHI UM TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUMOTE3bI, MOJIb3YSICh U3YUYCHHBIMU PACTIPEACICHUSIMU.
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10 kaace
Ha3Banue KonuuaectBo OcCHOBHBIE BU/IBI IEATEIIBHOCTH
pazjesna (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImmxcs
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpeacTaBasiTh OOBEKTHI U CBS3U
3aJla4M ¢ IOMOMUIbIO Tpada. MEXAY HUMHU € TOMOILIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJWUTh MYyTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mockoctu. [lepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CtpouTh 1epeBO MO OIUCAHUIO
CIIy4alHOTO OMbITa, OMUCHIBAThH
Cly4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3a1aun ¢ momMomipro
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) Briienars u onuceiBaTh

CIly4aiiHbIe COOBITHSI U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHbIe COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITUS B CIIy4ailHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauTh BepossTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITUSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIOJIOKHBIC
coObITus. DopMyIia CI0KECHUS
BEPOSTHOCTEU Y CJIOBHASL BEPOSTHOCTb.
YMHOKEHHE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath Auarpammel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
MIPU BBITIOJTHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHHUS
JIPYTUX COOBITUH B CIIy4ailHOM OIIBITE.
Pemiars 3ay1aun, B TOM 4nciie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (GOPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DeMeHTHI KOM6HHaTOpI/IKI/I

KoMOuHaTopHoe npaBuiio yMHOKEHUS.
[lepectanoBku u (akropuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

®opMyIHpOBaTh U JOKa3bIBAThH
KOMOMHATOpHbIE (aKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUISI IEPEYUCIIEHUS SJIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbes Gopmyoit u
TpeyrosbHuKoM [Tackans

JUTSL ONTPENIEIIEHUS YHCIIa COUETAaHU M.
[Tpumenste hopmyny OMHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPAXKCHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XKHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmpITaHue), yCrex U Heylaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbeITaHus. Pemars 3a1aun Ha mouck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CepusX uclblTaHui bepHyuu,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAaK)K€ B OIBITAX CO CIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuueckas pabora C UCIOJIb30BaHMEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB u (HopMyIJI, B TOM UHKCIIC B XOJE
TaOIUIY IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHIapPTHBIX (PyHKUIUN
Ciy4aiiHbIE BEJTMYUHBI 14 Crny4aiinas BenmuuHa. Pacipennenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CIy4YallHbIMHA BEJIMYHMHAMMU.
[Ipumepsl pactipenenennii. bunapHas
Clly4yaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMmuaabHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CITyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
Ciy4JarHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTHYECKOTO OKUAHHUS.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacnpezenenus, 1MarpaMma
pacnpeaeneHus.

HaxoanTs 3Ha4Y€HUsI CyMMBI U
IPOM3BENICHUS CIIyYaiiHbIX BEJTUYMH.
Ctpouts OMHApHBIC pacTpeaeTeHuUs
110 OITUCAHUIO COOBITUH B CIIyYalHBIX
omnbITax. CTPOUTH U pacro3HaBaTh
reOMEeTPUYECKOe U OMHOMUAIBHOE
pacnpeaeseHus.

Pemath 3a1aun Ha BEIYHCIICHUE
MaTEeMaTHYECKOTO OXKHIaHN.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJapTHOE OTKJIOHEHHE. [lucniepens
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYMH.
Jucnepcusi OMHOMHUATIBHOTO
pacupeneiacHusl.

[IpakTuueckas padora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPENEIICHU.
N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aum ¢ HOMOLIBIO
W3YUYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyIaM HAXOAUTD
MaTEMaTUYECKHE OXKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4alHON
BEJINYMHBI.

Haxoauts nucnepcuro

110 PacIpeeIICHHUIO.

N3y4ath cBOWCTBA AUCTIEPCUMN.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCIIEPCUI0 OMHOMHUATIBLHOTO
pacnpenesieHus, B TOM YHCIIE B XO/1€
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI IEATETLHOCTH
OcHOBHOE cO/IepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa36upathb goka3zarenbCTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX ynces. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHUI, B TOM YHCJIE B XO/¢
IPAKTUYECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYIIHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XAPAKTEPUCTUKAMMU.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI MO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C TOMOUIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[IpakTrueckas padbora

C UCIIOJIb30BaHNUEM DIIEKTPOHHBIX
Ta0IHI

OcBanBaTh NOHATHS: TCHEpaTbHASA
COBOKYIHOCTb, BEIOOPKA, BLIOOPOUHOE
cpeaHee ¥ BEIOOpOYHAs TUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TrE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYECKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TIPAKTUICCKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3anay,
MPUBOSIINX K MTOKa3aTeIIbHOMY

Y K HOpPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaclpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeaeHUs

3HAKOMUTHCS TTOHITHSIMH:
HEMpEpbIBHAS CITy4aliHasl BEJINUYHNHA,
HETPEPHIBHOE pacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITUI
10 JaHHOW (QYHKIIUU

TUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BeiaensTh Mo onucaHuio ciiy4aiHbIe
BEJIMYUHBI, pACIIPEICTICHHBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOJISIIUX K MOKA3aTEIIbHOMY
pacIpeieIEeHUIO0 U K HOpMaJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

ITocnnenoBaTeIbLHOCTE OTMHOYHEIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0INI]

Bb11€es1Th 10 ONMCaHUIO CIIYYanHOTO
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiate 3aga4yu, B TOM YUCJIE B XO4¢€
IPaKTHYECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BeinunH. Koaddumuent koppensaiun. | Ko3hOUIIUEHT KOPPEISIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBHCUMOCTb.
BeIUYMH. BeiOopounslil koappuuueHT | OleHUBATh XapaKTep CBI3H MEKIY
Koppessanuu. Paznuune Mexy CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JMHEWHOH CBS3bIO M IPUYUHHO- U3 TIPUPOIBI JAHHBIX W BHIYUCIICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonw3oBath quarpamMmbl
C UCIIOJIb30BAHUEM BJIEKTPOHHBIX paccenBaHus JUIsl U300 pasKEeHHUSI
Ta0IHIL COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiuenTs ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJI€
MIPAKTUYECKON pabOTHI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANBATh

cucTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMHU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM Hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
Jquarpamma Jitiepa), ciaydaiiHbie

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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