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Pabouass mporpamma mo ydeOHOMY mnpeamery «MatemaTtukay (yriyOaEHHBIN
ypoBeHb) (mpeameTHas oOmacth «MaremMatuka W uHGOpMaATHKa»)  (manee
COOTBETCTBEHHO — IIpOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKITIOYACT MOSICHUTEIHHYIO
3alliCKy, COAepKaHue OO0yuYeHUs, IUIaHUPYEMbIe pe3yJbTaTbl OCBOCHHUS IMPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE TJIaHUPOBAHUE.

[TosicHutenpHas 3amucKka OTpaXkaeT OOIIMe MU U 3a7a4d U3yYeHUs] MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJOTUYECKUX MPEANOCHUIOK K €€ M3YYCHHIO O0yYaroIIuMUcH,
MECTO B CTPYKType Y4YeOHOTO IIIaHa, a TaKXke MOIXOAbl K OTOOpY COJepIKaHuS,
K ONpEICICHUIO TIUIAHUPYEMBIX pE3YJIbTaTOB H K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Copepxxanne 00y4YeHHMs] PpacKpbhIBaeT COJAEpKAaTelbHbIE JUHUHM, KOTOPBIE
npearaTcs Ay 003aTebHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIHEro
oO1ero ooGpazoBaHMS.

[Inanupyembie pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh Nepuoja OOydeHHs Ha YpPOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHBIC JTOCTHKEHUS O00ydarolerocs
3a KaXXJIbIi TOJ] O0y4eHHS.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o mMaTreMaTuke yriryOJIEHHOTO YPOBHS Ui 0OyYarONIMXCsl Ha ypPOBHE
cpea”ero oOmero o6pazoBanus pazpadborana Ha ocHoBe DPI'OC COO c¢ yuétom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWU, TMPEABABISIEMBIX K MaTeMaTHYECKOMY
o0pa30BaHUI0, W TPAIUIUN pPOCCUHCKOro oOpa3oBaHus. Peanmuzammst mporpaMMbl
M0  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMHU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJII  CaMOPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUf,
[[ETTOCTHOCTh OOIIEKYJIHTYPHOT0, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUSI JIMUHOCTH
oOy4Jarommmxcs.

B mporpamme 1o maremaTtuke y4TeHBI UACH U MOJoKeHus «KoHIenumu pa3BuTs
MartemaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUM
C HA3BaHUEM KOHIICTIIINHA MaTeMaTH4ecKoe 00pa3oBaHKe JOHKHO, B YaCTHOCTH, PEIIaTh
3aadqy obOecrieueHus: HeOOXOUMOro CTpaHe 4uclia O0ydYaroIIuXcsi, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JOCTaTOYHA JJIsI MPOAOJDKEHUs OOpa3oBaHUs IO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOoIaBaHNe MAaTEMAaTHKH, MAaTEMAaTHICCKUE UCCIICOBAHUS,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYruMx, a Takke oOecredeHus
JUTSL K&KIO0TO 00yYaroIerocss BO3MOKHOCTH JOCTHKCHHSI MAaTEMAaTHIECKOM MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yTriyoJIEHHOTO YPOBHSI.

B snoxy umdposoit Tpanchopmaimu Bcex cdep UEIOBEUECKOW ACSATEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0€3  Xopouiei
MaTeMaTUYECKOW MOJTOTOBKU. ITO OOYCIOBIEHO TE€M, UTO B HAIIIM JIHU PACTET YKCIIO



CHELMATbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJOTMYECKMX O0JIaCTAX, U JaXKe
B TyMaHuUTapHbIX cdepax. Takum oOpazoM, Kpyr OOy4arolmuxcs, IJsi KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHZaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO pacuiupsercs. B Hero BXoast He TOJIbKO 0OydYarouiuecs, IIaHUPYIOue
3aHMMAThCS TBOPYECKOW M MCCIIEOBATEIbCKON paboToll B 00IacCTH MaTeMaTHKH,
uHbOpMaTUKU, PUZUKH, YKOHOMUKH U B JAPYTUX 00JACTIX, HO M T€, KOMY MaTeMaTHhKa
HY>KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTeMaTUKU OOYCIOBJIEHA TE€M, 4UTO €€ MPeIMETOM
ABJIAIOTCS (QyHIaAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIE 3aBHCUMOCTH U  KaTeTOpUU
HEOTNpeAeNEHHOCTH, OT MPOCTEHININX, YCBaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIO’KHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX
uzaeil. be3 KOHKPETHBIX MaTeMAaTUYECKUX 3HAHUM 3aTPyJHEHO MOHUMAaHHUE MPUHIUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COLUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(POpMAIUH,
Mano3(pQpexkTrBHA MOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
npo¢heCCUOHANIBHOM JEATENIbHOCTU TPEOYIOTCS YMEHUS BBIIOJIHATH pACYEThI, COCTABIISATh
ITOPUTMBI, TPUMEHATH (DOPMYJIBI, MPOBOAUTH T'€OMETPHUECKUE M3MEPEHHUS U
MOCTPOEHUSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHHOPMAIIUIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CITy4alHbIX
COOBITUI.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHs] MaTEeMaTUKU B COBPEMEHHOM
obmiectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS UHIAYKIUS U JEAYKIHs, 0000IIeHNE W KOHKPETH3AIHs, aHATIU3 U
CUHTE3, KiaccuuKaius U cucremMaru3aius, abctparupoBanue u aHainorusi. OObeKThI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBaTh CYXJICHHs, T€M CaMbIM (OPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHWS. Benymas poib  MNPUHAIICKUT MaTeMaTHKE
B ()OpMHUPOBAHUN AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUMN
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mporiecce pelmieHus 3amad — OCHOBBI JUISI OpTraHU3aldd
y4eOHON JESITEJIPHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyuenune maTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBAaTh y OOYYAIOIIUXCS TOYHYIO,
panMoHaIbHYI0 U MH()OPMATUBHYIO pedyb, YMEHHE OTOMpaTh Hambosiee MOIXOISIINe
S3BIKOBBIC, CHMBOJHUYECKHE, TpadUyecKue CpeACTBA AJIsi BBIPAXKEHHUS CYXACHUNH U
HATJISTHOTO UX MPEACTABICHHUS.



HeoOxoauMpIiM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBAHUH
ABJIIETCS 00111€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTABICHHUE
O MpeaMeTe U METOJIe MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTapHbIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTEeMaTUKU IS PeIIeHUs
HAy4YHbIX U MPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEJIOBEKa,
NOHUMAHUIO KpPAacoOThl W U3SIIECTBA MATEMAaTHYECKUX PACCYKICHUN, BOCHPHUITHIO
reOMETPUUECKUX (POPM, YCBOCHUIO I CUMMETPHUHU.

[TpuoputeTHbIMU LIETSIME 00yueHus MatemaTke B 10—11 kmaccax Ha yriny0aéHHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHHE IEHTPAIBHBIX MAaTEeMaTHUYECKUX TMOHATUN (YMCIIO, BEJIWYWHA,
reoMeTpuyeckas Qurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMS, MPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00YYaIOIINUXCS;

noJBeJeHNUEe OOydarolmuxcsd Ha JOCTYIIHOM Uil HHMX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYKAIOIIEr0 MUPA, TOHUMAHUIO MAaTEMAaTUKH KAaK YacTH
o011el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0O0ydarommxcs,
MO3HABATEIbHOM AKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3yYEHUI0 MaTEMATHKU;

dbopmupoBanre (PYHKIIMOHATBHON MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTb MAaTEMATHYECKUE AaCMEKThl B PEaJbHbIX JKU3HEHHBIX CHUTYalMsIX
U TOpU HU3YYCHUU JPYrUX YYEOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyaupoBaTh HX Ha S3bIKE MAaTEMaTUKM U  CO3/aBaTh
MaTeMaTUYECKHUE MOJENH, IPUMEHSATh OCBOEHHBIM  MaTeMaTHYEeCKHl  ammapar
JUISL pEIlIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPNPETUPOBATh M OIICHUBATH
MOJTYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yriyOna€HHOTO
YpOBHS  SBISIOTCS: «Yucnma W BBIUMCHCHHS», «AnreOpa» («Anrebpandeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBeHCTBa»), «Hauama MaremMaTH4YecKOro aHalin3ay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl © UX CBoicTBa», «l3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BeposTHOCTs U cratucTvka». JlaHHble JWHUU
pa3BUBAIOTCS MapajlieNbHO, KaX/Aasi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBHCHUMO OJIHA OT JIPYToii, a B TECHOM KOHTAaKTe U B3aumoaeictesuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAasl COCTABIIAIONIAs, TPAJAULUHUOHHO MPHUCYLIas MATEeMAaTHKE U
MPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KYpChl M  COJIEpXKATEIbHbIC JIMHUMU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
OINpEJIEICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
paBHOCUJTIbHBIE  (OPMYIUPOBKH,  yMmMeHue  (GopMylIupoBaTb  OOpaTHOE U
MPOTHUBOIOJIOXKHOE  YTBEPXKACHUE, MPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI,



UCIIONb30BaTh METOJ MaTeMaTH4YeCKOW HMHIYKIUH, MPOBOAUTH JOKa3aTEJbHbIE
paccyKAeHMs IIpU pEIICHUWU 3a7ad, OLEHUBATh JIOTUYECKYIO IPABUIBHOCTh
pacCyKIEHMUI» OTHOCHUTCS KO BCEM YUeOHBIM Kypcam, a (POPMUPOBAHUE JIOTMUECKHUX
YMEHHM pacrpeensercs Mo BceM rojgaM oOydeHHsT Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBIsI€TCS 00513aTE€IbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTeMaTHKE
pelycMaTpuBaeTCsl M3ydeHHe yueOHoro mnpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypCcOB: «AinreOpa W Hayana MaTeMaTHYECKOTO aHanuzay, «['eomerpus»,
«BeposiTHOCTE M cTaTHcTUKa». DOPMUPOBAHHME JOTMUECKUX YMEHUH OCYIIECTBIISETCS
Ha MPOTSHKEHUM BCEX JIeT OOydeHUsi Ha ypOBHE cpefHero oOiero oOpa3zoBaHus,
a SJEMEHTHI JIOTHMKU BKIIOYAIOTCS B COJEP)KaHHWE BCEX HA3BAHHBIX BBINIC YYEOHBIX
KypPCOB.

OOmiee KOMMYECTBO YacOB, HAMpaBICHHBIX Ha  HM3yYE€HHE MAaTEMaTUKU
Ha yriayosiaenHoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 daca (8 4acoB B HEJCIIO).



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYYaroIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOIEIYP IPakIaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCH M JIPYTro€), YMCHHUE B3aUMOJICHCTBOBATh C COIUATBHBIMH
UHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU M Ha3HAYCHUEM;

2) IaTPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH,  YBa)KCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKONM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JOCTMXKEHUM B Jpyrux HaykaxX, TEXHOJOTHSIX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

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

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUH, PaCCYKIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKkoro BOCNUTAHUS:

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

6) TPYA0BOro BOCTIMTAHMA:

TOTOBHOCTh K TPYyJy, OCO3HAHUE IIEHHOCTH TPYIOJIOOUS, UHTEpEC K Pa3InYHbIM
chepaM MpPOPECCHOHAIIBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOM u e€
NPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIC JKM3HEHHBbIE IUJIaHbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTU4ecKoMy 0Opa30BaHUIO M caMOOOPa30BAHMIO HA MPOTSHKEHUU BCEH JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTHUECKUX 3a7ad MaTEeMaTHUECKOH
HarpaBJIeHHOCTH;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE MPUPOJHON U COLIMATIBHON CpeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHMYECKUX NpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHHsl 3afad B O0JacTH OKPY’KAIOLIEH Cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpelbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTHUKU, TOHHMMaHUE MaTeMAaTUYECKON HayKu Kak
cepbl 4eJIOBEUECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM TIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISTh MPOECKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare uzyueHuss MaTeMaTUKH Ha YpPOBHE CpEeHEro 0oO0Iero oopasoBaHuUs
y oOyuaromerocsi OyayT cpopMHUpOBaHbI MMO3HABATENILHBIE YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIE YHUBEpPCAIbHbIC Yy4eOHbIC NEUCTBUS, PEryJIsSTUBHbBIC
yHUBEpCaIbHBIC YICOHBIC TCHCTBUSA, COBMECTHAS JACATEITHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble Jloruyeckue 1eHCTBUA:

BBIABJISATH W XapaKTEpPU30BaTh CYILIECTBEHHbIE NPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TMOHSATUM, OTHOIICHUU MEXIYy TMOHSATUSIMHU, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KJAacCU(pUKAIMKU, OCHOBAHUS
JUTs1 00001IIeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a,;

BOCIIPMHUMATH, (DOPMYIUPOBAThH U MPEOOPA30BhIBAThH CYKACHUS: YTBEPAUTEIIbHBIC
U OTpULIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHEIE;

BBIABJISITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M INPOTUBOPEUYUS
B (akTax, MaHHBIX, HAOJIOJCHUSX W YTBEPXKICHUSIX, MpeasiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUNIL;

JI€JIATh BBIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, € TYKTUBHBIX 1 WHIYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

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

BBIOWPATH COCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BHIOUpaTh HauboJee MOAXOIAUIMN ¢ YUETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

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

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

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

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

Pabora ¢ undpopmanumeii:

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

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

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

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

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTUPOBATh
NOJIyYeHHBIN PE3yNbTaT;

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

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

PeryasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIIEHUs C yIETOM
UMEIOIIUXCA PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yUETOM HOBOW MH(OPMAIIUH.



CaMOKOHTPOJIb:

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

NPEeIBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IpPU pEUICHUU 3aJayH,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJibTaTa IIEJIM M YCIOBHSIM, OOBSCHATH MNPUUMHBI
JOCTUXKEHUS WA HEJIOCTUKEHUS PE3yIbTAaTOB JEATEIbHOCTH, HAXOUTh OLIUOKY, 1aBaTh
OILICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh NPEUMYILECTBA KOMAaHIHON U UHANBUIY AJIbHOM pabOThI
OpU peUeHUH Y4YeOHbIX 3a7ady, MNPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pachpeneisTh BUIbl padoT,
JIOTOBapUBaThCsI, OOCYX AaTh TMPOIECC W pe3yJabTaT paboThl, 0000I1aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpyHHoBbIX (opmax paboTel (0oOcyxkaeHus, OOMEH MHEHHI,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIITOIHATH CBOIO YaCTh pa0OThI M KOOPIMHUPOBATH CBOU
JEHCTBUS C APYTMMHU YIEHAMHU KOMaH/]Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOIYKT IO KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTrHble pe3yJabTaTbl OCBOCHHUS (enepanbHO paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEACTABJICHBI MO ToAaM OOY4YeHHUs B paMKaxX OTAEIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOILIUX pa3jieiax HaCTOSIIECH MporpaMMBl.
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OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHaJIN3a» SIBJSIETCS OJHUM
u3 HauOoJiee 3HAUYUMBIX B IPOrpaMMe CpelHEero obmero odpa3oBaHMs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH 00ECIEYMBAET MHCTPYMEHTAIbHYIO 0a3y [UIsl M3Y4YEHMsI BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (OPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBILUIEHUE OOyYarolUXCsli Ha YPOBHE, HEOOXOIMMOM JJisi OCBOEHUS
UHPOPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH U JAPYTUX JAUCLMILIUH.
B pamMkax naHHOro y4yeOHOro Kypca OOydaroIIHMecs OBJAJEBAIOT YHHBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM HayKd, KOTOopas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKOil Gopme.

VY4eOHbIi Kypce anreOpsl 1 HayaJl MaTEMATUYECKOTO aHAJIN3a 3aKJIAJbIBAET OCHOBY
JUI. YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3MKH, XUMHH, OHOJIOTUH, IOHUMaHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT W B IOBCEAHEBHOM
*u3HM. B TO Ke  Bpems  oOBlajeHuWe  aOCTPaKTHBIMHM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUUSMHU anredpbl U MaTeMaTHYECKOro aHallM3a pa3BUBAE€T yMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTH, JTOKA3bIBaTh YTBEPKICHUS
C TMOMOILIBIO HHAYKIMU M paccyXkaaTh AEAYKTHUBHO, HCIOJb30BaTh OO0OOIIEHHE U
KOHKpPETH3al1lo, a0CTparupoBaHue W  aHajoruto, (opMHpyeT  KpeaTHBHOE
Y KPUTHUYECKOE MBIIUICHUE.

B xone nzyuenust yueOHoro kypca «Anredpa v Hayajla MaTeMAaTUYECKOTO aHaIN3ay
oOyyarolecs Moay4yaroT HOBBIHM ONBIT PelIeHUs MPUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
IIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH peallbHbIX CHUTyallMil, WHTEPIPETalun
IIOJIyYEHHBIX PELICHUH, 3HAKOMATCA C IIPUMEpPAMHU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEU
B MPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCST MATEMATUYECKUMU OTKPBITUAMH U UX
aBTOPAMHM.

VY4eOHbIi Kypc 00J1a1aeT 3HAaUUTEIbHBIM BOCITUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN
peanu3yercss Kak uepe3 ydeOHbI MaTepuai, CIOCOOCTBYIOIIMKA (HOPMHPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crienupuKy yueOHOM! 1eATeIbHOCTH, TpeOyIoIen
MPOJOJKUTEIPHON KOHIIEHTPAMM BHUMAaHMS, CaMOCTOSITEIIbHOCTH, aKKypaTHOCTU WU
OTBETCTBEHHOCTH 32 MOJYyYECHHBIN pPE3yJIbTaT.

B ocHoBe Meronuku oOydeHus anreOpe M HayajllaM MaTeMaTHYeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00YUYEHUSI.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO aHAJIN3a»
BBIJICJIEHBI CIIEAYIOIIME COACPIKATENBHO-METOIUUECKHUE JINHUN: «HHCIIa U BBIYUCIICHUS,
«DyHkuu 1 rpadukny, «YpaBHEHHS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIeT OOy4eHHs Ha YpOBHE CPEIHEro OOIero
o0pa3oBaHuUsl, €CTECTBEHHO JOIMOJHSS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBbeauHsIeT B cebe coJep:KaHue HECKOJIbKMX MAaTeMAaTHUYECKUX JUCIUIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaAeBalOT BCE Oosee MIMPOKUM
MaTeMaTUYeCKUM  allapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCS YMEHUE CTPOUTHh MATEeMAaTHUYECKYIO0 MOJENb PEalbHOM CUTyalluH,
NPUMEHSATh 3HaHUS, TOJYYEHHBbIE TMPU M3YUYEHUU Y4EeOHOTO Kypca, IS PEIICHHs
CaMOCTOSITENILHO ~ CPOPMYJTUPOBAHHOM  MaTeMaTWYeCKOW  3aJadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOMYECKass JiMHUS «Yucna W BBIYMCICHHS» 3aBepIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero ooOpaszoBanus. Ha ypoBHe cpennero oOiero
oOpa3oBaHMsl 0co00€ BHUMaHHUE yIensercs (POPMHPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3TUYHBIX (OPM 3aMUCH YHUCIA,
yMEHHUE JieJlaTh TPUKUIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHMYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
OOyJaroIMMCsi MHOXKECTBA HATYPaJbHBIX, IIENIBIX, PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
YKCeN JTOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4nce. B KaXa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHEeIH(UUECKHe 3aJadd U OMepaIiu: JIeJICHHE
HAIeJIo, ONEpPUpPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJN, 0COOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKKe
U3BJICUCHUE KOPHS HATypajdbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX UHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs i1 PEUICHHs] Pa3IUYHBIX 3a/ad
dbopmupyeTcs TPEACTaBICHUE O EIUHCTBE MAaTeMAaTHKH KaKk Hayku U €€ poJid
B TOCTPOSHUH MOJENEH pEaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCSA 000O0IIeHHE |
KOHKpETH3aIHS.

Jlnaus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCETO O0yUCHHUS
Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHms, MOCKOIBKY B KaXI0M pazzaene [Iporpammer
OpeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydwarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HPPAIIUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKamux mnapameTpsl. [lolydeHHble yMEHHUS IIHPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHUN (YHKITUH ¢ TTIOMOIMIBIO MPOU3BOIHOM, MPH PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBIUX 3HAYECHUUN
dbynkuuu. JlanHas copepaTenbHas JTUHUSA BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHUN BBINONHATH pacuy€rel 1Mo QopMmynaM, MOpeoOpa3oBaHUsl palMOHAIbHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHMA, a TaKKE BBIPAKEHUH,
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coAepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYkKIECHUHN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEeHCTB M HepaBeHCTB. AureOpa npemiaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI
JUISl PEILICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIISIHO JEMOHCTPUPYET
CBOM BO3MOHOCTH KakK A3bIKa HAYKH.

CopepxarenpHo-MeTOoMYeCKass JMHUA  «DYHKIMM U IpauKW»  TECHO
NEPEIUIETACTCS C APYTUMH JIMHUAMH YY4E€OHOr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCJIEAOBATENBHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTEIEHHOW,
MOKAa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLHMA, UX CBOMCTB U
rpauKoB, HCHOIb30BaHUE (YHKUMN [ pelieHus 3aJad U3 JApYyTuxX y4eOHBIX
IPEAMETOB U PEAIbHOM JKU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pELICHHEM YpaBHEHHM M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAaHHUE YNENsSETCS
(GOpMHUPOBAHNIO YMEHHUS BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY PpPa3IUYHBIMU
BEJIMYMHAMU, WCCIEAOBATh MOJy4YeHHbIE (YHKLIHUH, CTPOUTh UX rpapuku. Matepuan
3TOM COAEPIKATEIBHON JINHUN HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXJy BEIUYMHAMU B Pa3IMYHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BAaHUIO
aHaJIOTuM.

ConepxarenpHass JuHUA «Havana MaremMarnyeckoro aHaimsa» IO3BOJIAET
CYILIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTeMaTHYeCKUX, TaK W MPUKIAIHBIX 3aj]ad,
JOCTYIHBIX O0YUaIOLIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH TpapuKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUCHHU S, BBIYUCIIATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHUs mpolueccoB. [JanHas
coJiep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNIed peanbHbIX CHUTYallMi, T[O3BOJIIET HAaXOJWUTh HAWIy4YIlee pEIICHHUE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-PKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HAayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCA PE3yJbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKas TMHUA «MHOXECTBA U JIOTUKa» BKIIOYACT B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHUKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUITIOKEHUS
B eauHoe ueinoe. [loaromy BakHO AaTh BO3MOXKHOCTH OOydaromeMycsl MOHHMATh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTUKH M MCIOJb30BaTh €r0
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JUTSI BRIPQXKEHUSI CBOMX MbICTEH. J[pyruM BakHBIM MPU3HAKOM MATEMATUKH KaK HAyKd
ClielyeT TpHU3HATh CBOWCTBEHHYI0 €W CTpPOrocTh OOOCHOBAaHUM U CIIEJOBaHUE
ONpeeIEHHBIM TpaBUjIaM TOCTPOCHUS JI0KAa3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
oOy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYX IACHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIICHUS.

B yue6HOM Kypce «Anrebpa v Havajna MaTeMaTUueCKOro aHaJIn3ay MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOTO0 MOJICTUPOBAHMsI, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENIEH peajbHBbIX CHUTYallUid, UCCIEIOBAHUS
THUX MOl C TIOMONIbIO ammapaTta aireOpbl W MaTeMaTHYeCKOro aHalln3a,
WHTEPIPETAUA TIOJYYCHHBIX PE3yJIbTAaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH
U3 Ppa3eNioB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Y4yeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JIJII  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOydaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 3aJlad OpPTraHU3yeTCsl B MPOIEcce M3Y4YeHHUs BCEX TeM yd4eOHOro Kypca
«Anre0Opa 1 Hauasa MaTeMaTHYECKOTO aHATTN3a.

Ha m3yuenue y4yeOHOTO Kypca «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHAIM3a
orBogutTcs 272 daca: B 10 xiacce — 136 yaco (4 yaca B Hefemo), B 11 kiacce —
136 gacoB (4 yaca B HE/IEIIO).

COIAEPKAHUE OBYUYUEHMUA
10 KJIACC

Yuciaa u BbIYUCICHUSA

Panmmonansupie uyncina. OOBIKHOBEHHBIE M JACCATUYHBIC JIPOOU, TMPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepaiuu ¢ 1eUCTBUTEIBLHBIMU YniciiaMu. MoayJb T1eMCTBUTEIBHOTO
yucia u ero cBoicTra. [IpubamkEHHbIC BEIUMCIICHUS, IPABUJIa OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ mensIM mokazareneM. bunom Herotona. Mcnosp3oBaHue mMoaxoasinei
dbopMBl 3amHMCH JAEUCTBUTENBHBIX YHCEN JUIsI PEHIeHWs TMPAaKTHUYEeCKUX 3a7ad u
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKa3aTeJleM U €€  CBOMCTBA, CTENEHb
C IE€UCTBUTEIILHBIM IIOKA3aTEIIEM.

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

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT W ypaBHEHuUsA-cilencTBUA. HepaBeHcTBO, pemieHue
HEPABEHCTBA.

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

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIIEHNU U KOPHH.

WNppannonaneupie ypaBHeHHs. OCHOBHBIE METOJbI PELUICHUS WPPALUOHATBHBIX
YpPaBHEHUM.

IToka3aTenbHble ypaBHEHHMS. (OCHOBHBIE METOJBI pEUIEHUS IOKa3aTeJIbHBIX
YPaBHEHUM.

[IpeoOpa3oBanue BeIpaKEHUH, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOJbI PEIICHUS JIOrapu(PMUUECKUX
YpPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHOMETPUYECKUX YPAaBHEHUM.

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

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

DyHKUMH U TPaPUKH

OyHKMsA, cnocodbl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyskmmit. ['paduk dyHknuu. DmeMeHTapHbie TpeoOpa3oBaHus rpadukoB
GyHKLIHA.

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

JluneiiHasi, KBaApaTHU4Has W JPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOe
UCCJIEIOBaHHE U MTOCTPOCHUE UX IPapUKOB.

Crenennas (yHKUUS C HaTypaldbHBIM W IENbIM MokazareieMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-O CTENEeHU KaK (YHKIMH OOpaTHOW CTENeHU
C HaTypaJbHbIM [10KAa3aTEJIEM.
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[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpauKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A1 peHICHHUS] YpaBHEHHI.

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

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

Hauaja maTeMaTH4eCKOro aHAJIN3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMS  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTeMaTUYeCKOW HMHAYKUUMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIbHOCTH.
HcTopusi BO3HMKHOBEHHS MAaTEMAaTUYECKOTO aHalIM3a Kak aHaidu3a OECKOHEYHO
MalbIX.

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

HenpepoiBHble PyHKIIMM U UX CBOMCTBA. Touku pa3pbiBa. ACUMITOTHI IPaduKOB
¢bynkuumii. CBoiicTBa (QYHKIMH HENPEpHIBHBIX Ha OTpe3ke. MeToj HWHTEepBajoB
JUIsl pelieHusl HepaBeHCTB. [[puMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 pelIeHus
3a1ad.

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

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

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

11 KJIACC

Yucja v BbIYMCJIEHUS

Harypanbnbie u nensie uncina. [I[pumMeHeHne Npru3HakoB JEIUMOCTH LIENBIX YUCET,
HauOobIMi 001mmi nenurensd (nanee — HOJl) u Haumensbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayioo, aiaroputMa EBkiamaa s pelieHusl 3afad B IEJBIX
YHCIIax.

Kowmmnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUEcKash (POpPMBI 3amucH
KOMIUIEKCHOTO 4HCJIa. ApupMeTHUUECKHEe OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAWMHATHOU miockocTH. dopmyna Myaspa.
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KOpHI/I N-OM CTEIEHU M3 KOMILUIEKCHOIO 4YHCla. HpI/IMeHCHI/IC KOMIIJICKCHBIX YHUCCII
1 pCHICHU S (1)I/ISI/I‘{€CKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHBIE METOIbI PELLICHUS IOKA3ATENbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

IIpruMeHenue ypaBHEHUM, CHCTEM U HEPABEHCTB K PELICHHUI0 MaTeMaTUYECKUX
3aa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKHu W pealbHOM MKU3HU, WHTEpIpEeTalus
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

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

Tpuronomerpuyeckne GyHKINH, UX CBOMCTBA U TPaPUKH.

['padprueckue MeToabl pelieHrs ypaBHEHUN U HEpaBEHCTB. ['paduyueckre MeToabl
peneHns 3a1a4 ¢ napaMeTpaMH.

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

Havasa maTeMaTH4eCcKOro aHajaImM3a

[IpumeHneHnrne TPOW3BOJHON K HCCIENOBAHWIO (YHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOU
GbyHKIIMK Ha OTpE3Ke.

[IpuMeHneHne NpON3BOIHONM I HAXO0KICHHS HAWITYYIIETO PEIICHHS B IPUKIATHBIX
3aJa4ax, Ui OoNpeAeNieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTr0 (popMyJIoi miu
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. I[lepBooOpa3HbIe
aneMeHTapHbIX PyHkImil. [IpaBuia HaxoxaeHUs TepBOOOPA3HBIX.

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

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

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

K xonity o6yuenus B 10 kiacce 00ydaronuics MojgyqduT CICAYIOMIKNE MPEeIMETHBIC
pe3ynbTaThl 1O OTACIBLHBIM TeMaM (enepanbHOi paboyeit mporpaMMbl y9eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTHIECKOTO aHATTU3ay:

Yucaa v BbIYUCICHUS:

CBOOOJHO OIEPUPOBATHh TMOHATHUAMH: PAUOHATBHOE YHCIO, OCCKOHEYHAs
nepuoInyecKkas IpoOb, MPOILIEHTHI, UPPAMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH IPOOU U MPOLEHTHI JJI PElIeHUs TPUKIAJAHBIX 33/lay U3 Pa3IudHbIX
OTpaciiell 3HaHUW U PEAIIbHOM KU3HU;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOIXOIAIIY 0 (POPMY 3aITMCH ICUCTBUTENBbHBIX YUCEI JIJISl pEeIICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS IAHHbBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEMEHb C PAIlMOHAIBHBIM TIOKa3aTelieM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YKCIIA, IECITUUHBIC U HATYPAIbHBIC
JorapudMsl;

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

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

YpaBHeHUs U HEPABEHCTBA:

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

MPUMEHSTH Pa3JIMYHbIE METOIbI PEIICHHS PAallMOHANBHBIX U APOOHO-PAIMOHAIIBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB I PELIECHUsI HEPABEHCTB;

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

CBOOOZHO OMNEpHUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHHMM, MaTpula,
ONPEENUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICH, UCIOJIb30BaTh CBOKMCTBA
omnpenenuTens 2 X 2 Ajid BBIYMCIEHUS €ro 3HAYCHUs, NPUMEHSITh OMNPEICIUTENN
JUIS. PEUIEHUs CUCTEMBl JIMHEWHBIX YPaBHEHWH, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C IOMOUIBIO CUCTEMBI JIMHEWHBIX YPaBHEHWH, HCCIENOBaTh MOCTPOECHHBIE MOJEIN
C MOMOIIBIO MAaTPULL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

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

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB sl mpeoOpa3zoBaHUs JTOTaprUPMUUECKHX
BBIPAKCHUMU,

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

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYINbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATD
HeoOXxoauMble (OPMYJbl ISl PEIICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUI;

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

DOyHKUMH U TPpaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMHU: (PYHKUUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aMMHO OOpaTHble (DYHKIMHM, KOMOO3UIUSA (DYHKIMMI, rpaduk (QYHKUIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (YHKIIHIA;

CcBOOOJIHO ONIEPUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAYEHUIM
byHKIMN, HyH (QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

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

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

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIBbHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHOW (DYHKIMH C HATypaJbHBIM M LEJIbIM IOKa3aTelieM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUUMHM OOpaTHOM CTENEHUW C HATypalbHBbIM
NIOKa3aTelieM;

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

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

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

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

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpUPOBaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIIasi T€OMETpUYECKas MPOrpeccusi, JUHEHHBIM u
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJa CIOXKHBIX IPOLIEHTOB, HMETh MPECTaBICHHE
O KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui pPEIICHUs pEalbHbIX 3aJad  MPUKIATHOTO
XapakTepa;

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

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

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

CcBOOOJHO ONEpUPOBATHh MOHATUSMU: MEpBas M BTOpas MPOU3BOJAHBIC (YHKIUH,
KacaresibHas K rpaduky QyHKINH;

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

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

MHo:xecTBa U JIOTHKA:

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

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

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

K koniry oOyuenus B 11 kiacce oOy4arouuiicss HOJIy4YUT CIETYIONINE MPEIMETHBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM (eepalibHON pabouel MporpaMMbl yueOHOTO Kypca
«Auredpa 1 Hauajga MaTEMaTUYECKOrO aHATTU3a»:

YucJia v BbIYHCTICHHUA:

CBOOOJHO OINEpUPOBATh MOHSITUSMU: HATYpaJIbHOE M II€JI0€ YHUCIO, MHOXKECTBa
HaTYpaJIbHBIX M LEJIbIX YUCEJI, UCIIOIb30BaTh MPU3HAKHU JECTUMOCTH 1ienbix uncesn, HO/J
1 HOK HaTypanbHBIX 4rcen AJis pelieHus 3a/1a4, MPUMEHSTh anroput™ EBkinaa;

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

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

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMepUpOBaTh MOHATUSAMU: UpPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
Jorapu(pMuyuecKre HEPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOINBIO PaBHOCHIIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISATh OTOOP KOPHEH MPHU pELIEeHUH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;
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CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXOoauMble (QOPMYJIBI 7Sl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPaBEHCTB;

CBOOOJIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYMHOCTh ypaBHEHUH U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMBl W CHUCTEMBI-CIIEJICTBUSA, HAXOJWTh pELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUYECKHE YPABHEHHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIA U TapaMeTphI;

MPUMEHSTH IpauuecKrue METOAbI AJIsl peICHHs YPaBHEHUI U HEPABEHCTB, a TaKKe
3aJ1a4 ¢ mapaMeTpaMu;

MOJIEJIUPOBATh peajbHbIE CUTYAllMH HA SI3bIKE aNreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHM I, HEPABEHCTBA M X CUCTEMBI 10 YCIIOBHIO 337a41, UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3yJIbTar.

DOyHKUMHU U TPAPUKHU:

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

CTPOUTH I'€OMETpUUECKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPIAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMH: TPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JJIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEaIbHBIX IPOLECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIU3a:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIeNOoBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HAaXOJUTh HaWOOJbIIEE W HAaWUMEHbIEe 3HAUYCHUS (QYHKIMU HENPEepPbIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO IS  HAXOXJIEHUS  HAWIYUIIero  pelieHus
B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMUYECKUX, 3a/auax, s ONpeaeIcHUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIION WU TpaduKom;

CcBOOOZHO OMEpUpPOBaTh MOHITHSIMH: MEPBOOOpaA3HasA, ONpeneiaEHHbIH HHTErpad,
HAXOJUTh MEPBOOOPA3HBIC ATIEMEHTAPHBIX (YHKIIUN U BBIUYUCISATH HHTETpa 1o hopmyie
Hrrorona—Jleiibuuiia;

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

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

pemarh MPUKIAIHBIE 3a7add, B TOM 4YHCJIE COLMUATBHO-DPKOHOMHYECKOTO U
bu3nIeCcCKOro XapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaJIH3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas padouas nporpamma | Maremaruka. 10—11 kimaccer (yriyOn€HHBIA YPOBEHB)

10 KJIACC
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
OcHOBHOE cofepKaHuE
pazzeina (TeMbl) 4acoB 00yUaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Olepauu Hcnonws3oBaTh TEOPETUKO-
JNEACTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHO’KECTBEHHBIN armnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OITMCAHUA XO4a PEIICHUS

PanronanbHbIe ypaBHEHUS
1 HEpaBEHCTBA.

CucTeMbl TMHEWMHBIX
YpPaBHEHUM

[IprimeHeHue TeOpEeTUKO-
MHO>KECTBEHHOTO arapara

JUISL PELLICHUS 3a1a4.

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

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

MaTeMaTUYECKHX 3a/a4, a TaAKKe
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMU:
paInMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOIIEHTH;
UpparioHaIbHOE U ACHCTBUTEIHHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUM

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOILIEHTHI JIJI PELICHUS
MPUKJIAIHBIX 337124 U3 PA3JIMYHbBIX
OTpacier 3HaHUN U pEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKY U OLICHKY Pe3yibTaTa
BBIYMCJICHUU.
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OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

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

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

OnepupoBaTh NOHATUSIMHA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JCJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s pemenust
3a7ad4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTes 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICITUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEVHBIX YPABHEHUMU.
MoaenupoBaTh peajgbHbIE CUTYALUU
C IOMOIIBIO CUCTEMBbI JTUHEHMHBIX
YPaBHEHUM, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHIL U OIIPEIICITUTEIIE,
VHTEPIIPETUPOBATH MOJTYUYECHHBIN
pe3ynbTar
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OyHKIUU U TpaduKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM

12

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

CrerneHb ¢ 1eTbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenenHast QyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OmnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3a7aHusl PyHKINN; B3aUMHO
oOpaTHble (PYHKIIUHU, KOMIO3UIIMS
byskmii, rpadgux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] © MHOKECTBO 3HAUECHU I
GyHKUMU, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QYHKIIHIMA.
3HaTh U YMETh JA0Ka3bIBATh YETHOCTh
WIA HEYETHOCTH (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIHM, MAKCUMYMBI I MUHUMYMBI
dbyHKIMU, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIIUU HA TIPOMEKYTKE.
®opMyIUpPOBaTh U WILTIOCTPUPOBATD
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTETNIEHHON (YHKIHI.

BripaxxaTs popmynamMu 3aBUCIMOCTH
MEX/1y BETMUMHAMHU.

3HaTh ONpeIeJICHUE U CBOMCTBA
CTENEHH C LIEJIbIM NIOKa3aTeNEeM;
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noAXoAsIyIo popmy 3anucu
JEUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPaKTUUECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmMernyeckuii KopeHb 15 Apudmernueckuit KOpeHb dopMyJIUpOBaTh, 3AMUCHIBATH
N-O CTEICHH. HaTypaJIbHOM CTENEHH U €ro CBOMCTBA. | B CUMBOJIMYECKOU (popme
UppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpKAILINX CTETICHH N-oii cTeneHu AJis MpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
WppanrioHanbHble ypaBHEHHUS. HaxoauTs pemenust uppaioHaibHbIX
OCHOBHBIE METO/BI PELICHUS YpaBHEHUH C NOMOUIBIO
UPpALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUA OCYUIECTBJISIS POBEPKY KOPHEM.
UppAIMOHAIBHBIX YPAaBHEHUI. Crtpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-0ii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK PyHKIMU 00paTHOM JUIsl QYHKIIUU CTENEHH ¢ HATypajibHbIM
CTENEHU C HAaTypaJbHbIM [TOKA3aTEIEM NOKa3areyieM
[TokazaTenpHast GyHKIIUS. 10 Crenenp ¢ paoOHaIbHBIM DopMyIupOBaTh ONPEICIICHHUE

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast PpyHKLHUA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINY TSI peIieHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUs. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHbIX
ypaBHEHUU

CTEIEHU C PAllMOHAIBHBIM
MIOKA3aTeNEM.

BrimonasaTs npeodpazoBanus

YU CJIOBBIX BBIPAKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAIBHBIM
MOKa3aTeNEM.

Hcnons3oBath udpoBbie pecypehl
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JUISl IOCTpOSHUsI rpaduka
NoKa3aTeabHON (DYHKITUN U U3YUEHUS
€€ CBOICTB.

HaxoauTk penienus: mnoka3aTeabHbIX
ypaBHEHUN

Jlorapudmuyeckas pyHKIUS. 18 Jlorapudwm gucna. CoiicTBa JlaBath onpenenenue Jorapudma
Jlorapupmuueckue norapudma. JlecssTuuHbIE U 4yHuCIa; JeCATUYHOrO U HaTypaabHOro
ypaBHEHHUS HaTypaJbHbIC JIOTApU(MBI. jorapudma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBathk cBOMCTBA T0oTapuMoB
coJiepKallux JorapuQpMsl. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast QyHKIHS, J0Tapu(PMUYECKHUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk gorapupmMuyeckoin
Ucnonb3oBanue rpaduka GyHKIUU dbyHKIIMM KaKk 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyeckue ypaBHEHUS. CBOMCTBA JIorapu(PpMUIECKON PyHKIIUU
OCHOBHBIE METOBI PELIEHUS JUTSL peLIeHus 3a/1ay.
Jorapu@MUYECKUX YpaBHEHUH. Haxonute pemenus
PaBHOCUIIBbHBIE IEPEXO/IBI B PELICHUN JorapuMUYECKUX YpaBHEHU
Jorapu@MUUYECcKUX ypaBHEHUN C IOMOUIBIO PABHOCWIBHBIX ITEPEX0I0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC U KoTaHTeHC | JlaBaTh ompeneneHusi cunyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCUHYC U apPKTAaHT€HC YHUCIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpy>KHOCTb,

KOCHHYCAa, TAHT€HCA U KOTAHT€HCa
YUCJIOBOTO apryMEHTa; a TaKKe
apKCUHyca, apKKOCUHYCa U
apKTaHTeHca yucia.
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OTIPEJICTICHHE TPUTOHOMETPHUICSCKUX
(GYHKIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmysl. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Pemenre TpUroHOMeTpHUYECKUX
ypaBHEHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYJIIbI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKECHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMN

IlocnenoBarearHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJJaHUS TTOCIIEIOBATELHOCTEM.
Meton MaTeMaTUYECKON UHAYKIIUU.
MOHOTOHHBIE U OTPAaHUYEHHBIE
nocienoBarenbHocTu. Mcropus
aHajm3a 0ECKOHEYHO MaJlbIX.
Apudmernyeckas U reOMETpUYECKasI
POTPECCUH.

beckoneuHo yobiBaroias
reoOMeTpHUUECKasi IPOTrPECCHS.
Cymma 6eckoHEeuHO yObIBaroIei
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCITOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLEHTOB.
Ucnonb3oBanue nporpeccuun

JUISl PELIEHUS PEAIbHBIX 33134
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[Tosyyats npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHue
apu(pMETHIECKON 1 TEOMETPUIECCKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YJIEHOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.
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Hcnonw3oBath nporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapaKkTep.

[TpumMeHATH GOopMYITy CIIOKHBIX
IPOLICHTOB JIJIsl peIleHUs 3a1a4
U3 peajibHOM MPAKTUKH

HenpepriBHbIe hyHKIUY.
[IpousBonHas

20

HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CBoiicTBa (DyHKIIMI1 HETPEPBHIBHBIX
Ha OTpe3Ke. MeTox NHTEPBAJIOB

JUISl PEILIEHUS] HEPABEHCTB.
[IprMmeHenne CBOMCTB HENPEPBIBHBIX
byHKUMN JUTs penieHus 3a/1ay.
IIepBas u BTOpast MpOU3BOAHBIC
dbynkuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacatelbHOH K TpaduKy GyHKIUH.
[Ipon3BOaHBIE DTEMEHTAPHBIX
bynknuii. [TpousBoaHas CcymMmsl,
IIPOU3BENCHUS, YACTHOIO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBaTh MOHATUAMU: PYHKIUS
HEIPEpPBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIHUH.

[IprMeHsTh CBOMCTBA HEMPEPBIBHBIX
(GyHKUMNA 17151 peleHus 3a1ay.
OnepupoBath MOHATUAMH: IIEPBAS U
BTOpasi IPOU3BOHbIC QYHKINH;
NOHUMATh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alMUChIBaTh YPAaBHEHUE KACATEIBbHOM.
BbIuucisTh Npou3BOIHBIE CYMMBI,
POU3BEIEHUS, YACTHOTO U CIOXKHOU
GyHKUIUU.

N3yuaTh NpoOM3BOIHBIE SJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonb30BaTh reOMETPUYECKUN U
(bu3UYeCKUil CMBICI TPOU3BOTHON

JUISL pELIEHUS 3a/1a4
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[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE MTOHATHUS Kypca aareOpsbl [IpuMeHATh OCHOBHBIE IOHITHS Kypca
CUCTEeMaTHU3alus 3HAaHUI Y HayajJ MaTeMaTU4YeCKOro aHaJIn3a anreOpbl U HAYaJl MATEMaTUYECKOTO
10 knacca, o0001IeHNE U aHajaM3a JJIs petieHus 3a1a4y
CUCTEMaTHU3alIMsI 3HAHUN U3 peaIbHOM KU3HU U APYTHUX
IIKOJIBHBIX MPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOB I1IO ITPOI'PAMME
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11 KJIACC
Haszpanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcHOBHBIE BUJIbI AEATENBHOCTH
pazjesna (TeMbl) 4acoB (TembI) 00yUaroIIMXCs
HccnenoBanne (yHKINH 22 [IpuMeHeHne Npon3BOHOM Ctpouts rpadpuk KOMITO3UITUU

C IIOMOIIIBIO IPOU3BOTHOU

K UCCJIEJOBAHUIO (PyHKLINN

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

[Iprmenenne mpon3BOIHON

JUTSl HAXOKICHUST HAWTYYIIIETO
pelIeHus B MPUKIIAIHbIX 3aa4ax,

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

(GYHKUIMNA ¢ TOMOILBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBath NpOU3BOJAHYIO

IUIS UCCIIE0BaHUs (PyHKIUU

Ha MOHOTOHHOCTB U DKCTPEMYMBI;
HaXOAUTh HauOOoJIbIlIee U HAUMEHbIIEEe
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEOBAHUS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUISL HAXOKJICHUSI HAMITY YIIETO
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 33/1a4ax,
JUISl OIPENIEIICHHUS] CKOPOCTH

Y YCKOPEHUS MPoLEcca, 3aJaHHOTO
bopmyoit uiu rpadpuKoM.

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

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeaeaEHHbIN
aneMeHTapHbIX GyHKIui. [IpaBuna unTterpai. Haxonute nepBooOpasHbie
HAXOXCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKIMN U BBIUYUCIATH
Hurerpan. ['eomeTprudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
MHTETpana. Beraucnenue Jleitbau1a.
onpeaenEéHHOro MHTErpaa Mo Haxonuts miomaau miockux Gpuryp
dbopmyne Herorona— JleliOuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Ipumenenue uHTErpana OTIPEICIEHHOTO UHTErpala.

JUTSl HAXOXKJICHUS TITOIIaIeH 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (GUTYDP B 00BEMOB MOJICIMPOBaHUEM Ha IIPUMEPE
F€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPaBHEHUI.
[Tpumepsl permeHni [Tony4daTh npeacTaBjIeHUE O 3HAYCHUHU
muddepeHnnanbHbIX ypaBHEHUH. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBAHUE B Pa3BUTUU MAaTE€MaTUKHU

peanbHbBIX MPOLIECCOB C TOMOIIIBIO

nuddepeHIanbHbIX YpaBHEHUI

I'paduku 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnonb3oBath 1iudpoBbIe pecypchbl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

GyHKIMid. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuieckue YPaBHEHHI C TOMOILIBIO W3YUYEHHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPHUYECKON OKPYIKHOCTH. Pewate TpuroHomeTpuyeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YpPaBHEHHUS U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUIECKON

OKPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath HUGPOBBIE pECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpagukoB QyHKIMIA

HppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIC METO/IbI PEIICHHS
TIOKA3aTeJIbHBIX U JIOTApUPMUISCKUX
HEPaBEHCTB.

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

[IprMeHsTh CBOMCTBA ITOKA3ATEIBHOU
U JjorapuPpMUIecKoi GyHKIIUN

K PEILICHUIO TTOKA3aTEIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
ePEXO0B.

Pemate uppannonanbHbie U
KOMOMHUPOBAaHHbBIE HEPABCHCTBA,

C IOMOIIIbIO PABHOCHJIBHBIX
EPEXOOB.

Hcnonp3oBathk rpaduueckre MEeTOIbl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIH HEPABEHCTBO (DYHKITHIA

JUISL pEIIeHUS 3a/1aun
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KommekcHsle uncna 10 KommekcHbie uncna. Anredpanyeckas | OnepupoBaTh MOHATHSIMU:
U TPUTOHOMETpHUUYECKast POPMBI 3alIUCH | KOMIUIEKCHOE YHCIIO K MHOYKECTBO
KOMIUIEKCHOI'O YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTrrueckue onepanuu [IpencraBisiTh KOMILIEKCHBIE YUCTIA
C KOMIUIEKCHBIMU YUCJIaMHU. B anreOpanveckou u
N300pakeHre KOMIUIEKCHBIX YHCET TPUTOHOMETPUUECKOU opme.
Ha KOOPJAUHATHOM IIOCKOCTH. Brimonuats apudmMeTnueckue
®opwmyinia Myaspa. Kopuu n-oit OIlEpally C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILJIEKCHBIE YHCTIa
[IprMeHEHE KOMIUIEKCHBIX YU CET Ha KOOPAMHATHOM IJIIOCKOCTH.
JUI pelieHus: (U3NIECKUux U [Ipumensars Gpopmyiy Myaspa u
r€OMETPUYECKUX 3a/1a4 N0JIy4aTh MPEACTaBICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCS C MPUMEPaAMU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl PELLIEHUS] TEOMETPUUYECKUX U
bu3nIecKuX 3a1a4
HarypanbHbie u nenbie uncna 10 HarypanpHble u nenble unca. OneprpoBath NOHATUSIMU:

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

JUTS PEIIEHMS 3a/]1a4 B [EIBIX YMCIIaxX

HATypaJbHOE U LIEJIOE YUCIIO,
MHO>KECTBO HATypaJIbHBIX U IIEJIbIX
YHUCEel.

Hcnons30BaTh NpU3HAKK JETHMMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJibHBIX YnCe;
anroput™ EBKiMzaa ais pereHus
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3a11ad4.
3anuchIiBaTh HATYpaJIbHBIC YK CIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

CucreMbl pallMOHAJIbHBIX, 12 CucremMa 1 COBOKYITHOCTb yPaBHEHH. OneprpoBaTh NOHATUSAMHA: CUCTEMA U
UpparMoHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYITHOCTb YPaBHEHUU U
ITOKA3aTEIIbHBIX CIEACTBUA. HEPABEHCTB; PEUICHNE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
ypaBHEHUI COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UppaMOHAIBHBIX, TIOKA3aTEJIbHBIX U Haxomute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIprMmenenue ypaBHEHUN, CUCTEM U PalHOHAIIBHBIX, UPPALMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTeMaTU4YeCKHX 3a/1a4 U 3a1a4 YPaBHEHHMU U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IprMeHSTh CUCTEMBI YpABHEHU
peanbHOM )KU3HH, UHTEPITPETALINS K PELLIEHUIO TEKCTOBBIX 3a/1a4
IIOJIYYECHHBIX PE3YJIbTaTOB U3 pa3IMYHbBIX 00J1acTeH 3HAHUM U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnons3oBath mudpoBbie
pecypchl
3agauu ¢ mapameTpamu 16 ParimonanbHbie, MppalliOHAIIBHbBIE, Bri6upats cioco6 pemieHus

HoKa3aTeNbHbIE, JorapupMuIecKue u
TPUTOHOMETPHUYECKNE YPABHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NOKa3aTeNbHBIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM
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C mapameTpaMu.
[TocTtpoenue u nccie0BaHue
MAaTEMATUYECKUX MOJIECIICN PEeATbHBIX
CUTYalluM C MOMOUIBIO YPABHECHUM,
CHCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MOJYJIA U ITAPAMETPBI.

[IpumensTy rpaduyeckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPAaBHEHUI U HEPABEHCTB

C IapamMeTpaMH, a TaKKe
uccieaoBanue QyHKIUNA MeTogaMu
MaTeMaTH4ECKOr0 aHAJINA3A.

CtpouTs 1 UCCIeq0BaATh
MaTeMaTHYECKUE MOJEIU PEAIbHBIX
CUTYyallli C MOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 00001ICHKE,
cucTeMaTu3anus 3HaHUN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
0000111eHrE U cCUCTEMAaTU3AlIU 3HAHUI

MonenupoBaTh pealibHbIE CUTYaLIMU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpAKEHUS, YPaBHEHMUSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 3a/1auH,
UCCIIEI0BATh MOCTPOEHHBIE MOJIECIIH

C UCTIOJIB30BaHUEM armapara ajareOpsl,
UHTEPIPETUPOBATH MOTYyUEHHBII
pe3yibTar.

[TpumeHnaTs GyHKIMH

JUIS1 MOJICJTUPOBAHMUS M UCCIIEIOBAHUS
peanbHBIX MPOLECCOB.

Petate npuknagHbie 3a1auu,
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B TOM UYHCJI€ COLIMATIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CPeCTBAMU aNTreOphbl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136
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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHASA 3AIINCKA

['eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha yYPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBACT BOZMOKXHOCTh H3yUYCHUSI TUCIUILIAH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1HKJIa. [lockoabKy JIornueckoe
MBINIIICHHE, (GopMUpyeMOe TpH U3YYCHUH OOYYaIOMUMUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTeILCTBE TEOPEM U TIOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMPOBEPTaTh
THIOTE3bl HEMOCPEACTBEHHO UCTIONB3YIOTCS TP PEIICHUH 33]1a4 €CTECTBEHHO-HAYIHOTO
IIMKJIa, B YaCTHOCTU (PH3NUIECKUX 3a7ad.

[lens ocBoenusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnéHHOM
YPOBHE — pPa3BHTHE HWHAWBUAYAJbHBIX CIIOCOOHOCTEH OOyYaronmuxcs NpH H3yYCHHUU
Tr€OMETPHUH, KaK COCTaBJISIONIEH peaMeTHON obnacTu «Marematuka U UHPOpPMaTHUKA
yepe3 oOecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKHUX
TCOMETPUYCCKUX 3HAHWA W JICUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUISl YCHENMIHOTO TMpo¢eCCHOHATBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMaTUKH.

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

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

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIIUX
MaTEMaTHYECKUX MOJICIISAX, IMO3BOJISIONIUX OINKMCHIBATh W M3y4aTh PasHBIC SBICHUS
OKPY KaIoIlero MHpa, 3HAHMWE TMOHATUWHOTO ammaparta mo pasaeny «CrepeomeTpusd
y4eOHOT0 Kypca reOMeTpHH;

dbopMHpoBaHE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaAMH, 3HaHUE TeopeMm, (opMyn U yMeHHe
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CITOCOOBI
peleHus 3a/1ay;

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

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS pPOJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKIACHHUIM;

dbopMHupoBaHWE YMEHHUS BIAACTh METOJAaMH JOKA3aTelbCTB W aJITOPUTMOB
pelieHusl, YMEHUS UX MPUMEHSATh, MPOBOIUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJE
pEIIeHHs] CTEPEOMETPUYECKUX 3a1a49 U 33/a49 C MPAKTUYECKUM COJICP)KaHHEM,
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dbopMHpoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJM AKCHUOMAaTUKH B IPOBEACHHM JEITyKTUBHBIX
pACCYXICHU;

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

(dopMupoBaHre PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B pCalIbHBIX JKMU3HEHHBIX CHUTYyallUsX U TIPU U3YyUYECHUU IPYTUX y4eOHBIX
IIPEIMETOB, IPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAEIIMPOBAHUS pPEaTbHBIX
CUTYallUii, HCCIEAOBAHUS IIOCTPOEHHBIX MOJENEH, HWHTEPNPETAlNUN IOJTYyYEHHBIX
pe3yabTaTOB.

OCHOBHBIMU  COJEpKATEIbHBIMU JIMHUSIMU  yueOHoro kypca «l'eomerpus»
B 10-11 «kmaccax sBustorcs: «lIpsMble ©  MIOCKOCTH B MPOCTPAHCTBEY,
«Mmnororpanaukn», «Tena BpameHus», «BEeKTopel U1 KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBM>KEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHUE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETPUU Ha yriyOnéHHOM ypoBHe oOyueHus B 10-11
KJIaccaXx, OTHOCUTCA KO BCEM COJEpXAaTelbHbIM JIMHUSM Yy4eOHOro Kypca, a
(dbopMUpOBaHUE JOTUUYECKUX YMEHHUH pachpeenseTcs He TOJbKO MO COoAepKaTelIbHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue 0oOpa3OBaHHsA, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HHE FT€OMETPUUYECKUMHU MOHATUIMU
U HaBbIKAMHM TOCJEAOBATEIbHO M IMOCTYIATENbHO, C COONIOJCHHEM NpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
NpEACTaBICHU OOydYaromMXcsd, pacupsiss W yriyonsist €€, o0pa3ys NpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

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

co3/1aTh ycioBus A quddepeHumnanun 00y4eHus, MOCTPOCHNU HHINBUAYaTbHBIX
0o0pa30BaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIAyOJEHHOE W3yYeHHE T'€OMETPUU
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MarteMaTukay;

MOJFOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHKU C Y4ETOM
BbIOOpa Oyaymielr mnpodeccuu, obOecneduBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BAHUEM.

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

10 KJIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOe pacnosiokeHue TpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajuleNIbHble M CKpeIIMBaromuecs npsmMsle. [Ipr3Haku CKpEIMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapajuIe/IbHbIE IPSMBIE
B ITIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD MIPSAMOU U IIJIOCKOCTH.
[TapannensHOe M IEHTpAJIBbHOE MPOCKTUPOBaHUE, H300paxkeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapaJieIbHOTO MNpOeKTUpoBaHusA. M3o0pakeHue Quryp B mHapaylieiabHOU
IPOCKIMHU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMHU
B npocTtpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapajulesibHbIEe IUIOCKOCTH, CBOKWCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPadAp, NapALICIENIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepneHAUKYIAPHOCTh NPSMOW U IUIOCKOCTH: IEPIIEHAUKYJSIPHBIE —MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIC ITapaJUICIIbHBIE U MEPIICHINKYIJIPHBIE K INIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJSIPHOCTH TMPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOU IEPIEHAUKYJISIPHOU
mIockoctu. OpToroHanpHOE TNPOEKTHpOBaHME. [lepneHAMKYIsAp YW  HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUS
buryps Ha IIJIOCKOCTB. IlepnieH UKy ISPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIECHANKYJISIPHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 TpEX NepreHANKYIIIpaX.

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

MHoOrorpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: N-yrospHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenurnen, npsSAMOYTOJIbHBIN Napajuiesienunes] u ero cpoictra. Kparuaiimume nytu
Ha [IOBEPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbpHas nupamujaa, IpaBUIbHAsS U yCE€UEHHAs MUPAMUIIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAg NUPAMUA, [PAaBUIIbHAA
TpeyroJyibHasi MUpaMua U NMPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

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

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

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMcTBa
CJ0KeHUs BEKTOpOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIOHsATHE KOMIUIIaHApHbBIE
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamnenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssmMoyrosbHas
cucreMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[ToHsATHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKAsK TOBEPXHOCTH, ChepruecKas
MOBEPXHOCTh, O0Opa3ylomue TmoBepxHOCcTel. Tena BpalleHUs: MMWIMHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. B3ammHoe pacnonokenue cdepsl M TIOCKOCTH,
KacaTeJbHas TNIOCKOCTh K cpepe. M3o0paskeHue Ten BpalleHus Ha III0cKocTh. Pa3BépTka
UIMHApa U Konyca. CumMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napaenenunena u ciuencteus u3 He€. OO0bEM NpsMOW W HAKIOHHOW MPU3MBI,
MUWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa 1 MapoBOTro CErMEeHTa.

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

[Tomaar MOBEPXHOCTU UIMHIPA, KOHYCa, IIOMIaab chephl u e€ yacteid. [TogoOue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOMOOHBIX (GUTYP.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad Ha  TJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedeHWt MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYCHHS IMJIMHIPA
(mapayuieaTbHO W TIEPIEHIUKYJISIPHO OCH), CEUeHUS KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOoJsillee Yepe3 BEpUIMHY), CEUEHUs LIapa, METOJbl MOCTPOCHMS] CEYEHMI: METO]
CJIEJIOB, METOJl BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronpHas cucTeMa KOOPIHWHAT
B nipocTpancTBe. Koopaunats! BekTopa. Pa3noxkenue Bekropa o 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/a4.

J{BMKEeHUS B IPOCTPAHCTBE

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

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca oOydaromuiicss Hay4YuTCs:

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

MPUMEHSATh AKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

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

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

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NapaJIIeIbHOE, IEHTPAIBHOE i OPTOTOHATBHOE TIPOSKTHPOBAHNE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: (GUryp Ha TIOCKOCTH;

CTPOUTh CCUYCHHS MHOTOTPAHHMKOB pAa3JIMYHBIMH  METOJaMH, BBITOJTHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIISTh TUIOMIAAA TOBEPXHOCTECH MHOTOTPAaHHUKOB (MIpU3Ma, MUpamMuia),
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBATh MOHITHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHUMMETPHH, IIEHTP, OCh ¥ TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS HAJl BEKTOPAMH,

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWA W HaXOXIICHUE
TEOMETPUYECKUX  BEIUYWH, TMPUMEHSS W3BECTHBIE METOJbl TPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MOpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

U3BJEKaTh,  MPEOOpPa30OBHIBATH u HMHTEPIPETUPOBATH uH()OpMAITHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIYYCHHbIC 3HAHUS Ha MpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYaIIMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, anmnapara ajareophbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYNH;

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

K konity 11 kiiacca o0yyaroniuiics Hay4YuTCs:

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

OTIepUPOBATh MOHATHSMH, CBI3aHHBIMHU C TEJIAMH BPAILLICHUS: IIMIMHIPOM, KOHYCOM,
cdepoii u mapom;

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

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojokeHue chepbl U MI0CKOCTH;

BBIUMCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpalleHUs, 00BEMBI U
IUIOIA/IA TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeJl BpAIICHUS, T€OMETPUUYECKUX Tel
C MPUMEHEHUEM (HOPMYT;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaICHUs
Y MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B Cpepy U ONMUCAHHBIM OKOJIO c(epsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpalleHMS;

BBIUMCIISTH COOTHOLIEHUS MEXAY IUIOMAAsIMH MOBEpPXHOCTEH M 00bEMamMu
IMOJOOHBIX TET;

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

W3BJICKATb, MHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdopmaIuio
O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATD OIEpallii HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IMHAT;

pemaTth reoOMETPUYECKHEe 3aJadyd Ha BBIYUCICHUE YIJIOB MEXKIY MPSAMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHUE PACCTOSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a MPU PEILICHUY;
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CBOOOIHO OIEpPUPOBATH MOHITHUSMHU, CBI3AaHHBIMHU C JBU)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

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

CTPOUTHh CEYEHUSI MHOIOTPAHHUKOB W TEJI BpalICHHS: CEUCHUSA MWIMHIpa
(mapayieTbHO U MEPIEHIUKYJISIPHO OCH), CEYEHHUS KOHYca (MapajljieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIEe Yepe3 BEPILINHY ), CEUCHHUS I1apa;

HCII0JIb30BaTh METO/Ibl MIOCTPOCHUSI CEUEHU: METO/I CIIe/I0B, METOJ BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEU MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeOMeTpuueckue (HaKThl JJIsS PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOJaralonMx HECKOJIbKO IIAroB PEIICHUs, €CJIM YCIOBHUS MHPUMEHEHHUS 3aJ1aHbl
B SIBHOU U HEABHOU (hopme;

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

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

IPUMEHATh TOJIYyYCHHBbIC 3HAHUS HA TPAKTHUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OIICHUBATh PCAIbHBIC CUTYAIIMHU, TIPUMEHATh U3YUYEHHBIE TTOHSATHUSI, TEOPEMbI, CBOMCTBA
B IIpOIleCCE€ TOMCKAa pENIeHUsS MaTeMaTHYeCKh C(HOpMyTupOBaHHON MPOOJIEMBI,
MOJICJIUPOBAaTh pEAJbHBIE CUTYyallUH HA SI3bIKE T€OMETPUM, UCCIIENOBATH MOCTPOCHHBIC
MOJIEIM C HUCTOJIb30BAHUEM T€OMETPUUYECKUX TMOHSITHUH M TeopeM, armapara aireopsl,
pelaTh NPakTUYECKUE 3aa4M, CBSI3aHHBIE C HAX0XKJICHUEM IeOMETPUYECKUX BEJIUYHNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I€OMETPUU KaK COCTAaBHOM
yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUBI JIEITEILHOCTA
OcHOBHOE cojiep)KaHUE
pazzena (TeMbl) Kypca 4acoB y4anmxcst
BreneHue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIEC OrnpenensiTe MI0CKOCTh KaK GUrypy,

burypsi.
[TonsiTHA cTEepeOMETpUH: TOUKA,

npsiMasi, INTOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEeHUs

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

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

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

CriocoOslI 3a/1aHus PSMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE.
O06o03HaYeHMS PSAMBIX U TUIOCKOCTEH.
Ceuenus. M3o00paxeHue ceueHUit

B KOTOPOU BBIMOJHAETCS TUIAHUMETPHUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBO/IbI U3 aKCUOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HIcATU3AIEH KOTOPHIX
SIBJISIFOTCSI aKCOMBI T€OMETPUH.
N3y4dath, NpUMEHSATH NPUHIIUIIBI
MOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOSKTUPOBAHUS, METO/T
NepeHoca CeKyIel MIOCKOCTH.
Pemiats crepeoMeTpuyuecKue 3a1a4u:
Ha onpeJeleHNe BUAa CEUCHUS U
HaX0JICHUE €ro IJIONIAIHN.
AKTyanu3upoBath (GaKThl U METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnonb30BaTh MpU peLICHUH 33724
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nupamMubl, Kyoa v MpU3Mbl, KOTOPBIE
MIPOXOJAT Yepe3 ux peopa.
N3o00paskenne nepecevyeHus
MOJIyYEHHBIX IIOCKOCTEH.
PackpaiivBanue mocTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

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

[ToBTOpEHNME TUIAHUMETPUH.

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

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIeIyIOIUE MIIaHUMETpUYeCKre haKkThl
Y METOJBI:

Teopembl Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJbHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsAMOYTOJIbHBIN TPEYTOJbHUK.
CBONCTBO CpeHEeN JIMHUN
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojibHuka. CBOMCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.
[TomyuaTh nmpeacraBieHus 00
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsaMbIX

B pocTpancTBe. CKpenBaromuecs
npsimele. [Ipru3Haky ckpemumBaromuxcs
IPSIMBIX.

[TapannensHble npsiMble

Knaccuduimposats B3auuMHOE
pacmosoKeHNE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKAMHU U MPUBO/SI IPUMEPHI
W3 peabHOU KU3HMU.
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B IpOCTpaHCTBE. Teopema

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

Ha JIAHHOW MPSIMOM.

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

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

[lenTpanpHas mpOECKLMUSI.

VYrois ¢ cCOHanpaBIEHHBIMU CTOPOHAMM.
YTros MeXy NpSIMBIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCIIEJOBAHNE, CBS3AHHBIC

C pacMoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYILIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kale Ha IPYrou MpsIMO; JIEMMY

0 MIEPECECUECHUU TNIOCKOCTHU JIBYMSI
MApAJIICITBHBIMU MPSAMBIMU;, TEOPEMY

0 TPEX MAPAJUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEIIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOpPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSITH, UYTO HA3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
MIPOCKTUPOBAHUEM U KaK BBIIOJIHIETCS
MPOEKTUPOBAHUE (HUTYP HA TUIOCKOCTh.
Jloka3bIBaTh CBOWCTBA MapajljI€IbHOIO
MPOEKTUPOBAHMUSL.

N300pakath B mapauiebHON
MPOEKIMU PA3HBIE TEOMETPUUYECKUE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh OKa3aTeIbHbBIE

pacCy kJIeHUs MPU pELICHUU
reOMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
OPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLIEHUBATh YTBEPKICHUS C LEIbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MoaenupoBaTh peaabHbIC CUTYaINH,
CBSI3aHHBIE CO B3aUMHBIM
pacrojoKEeHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUU.
HcenenoBarh MOCTPOCHHBIE MOJIETN
C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MOHSATUHI U TEOPEM, amnmnapara ajareopsl,
IU(PPOBBIX PECYPCOB.

[lony4ats npeacraBiieHHUE

O IICHTPAJIbHOM MPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MIEPCTICKTHBBI

[TapanneabHOCTh MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamIeabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak nmapamieabHOCTH MPSIMOU U
mockocty. CBoOMCTBA MapallIEIbHOCTH

Knaccudummposats B3auMHoOe
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIME IIPUMEPHI
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HpﬂMOﬁ U IIJTIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCIJICHHUEC U JOKAa3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

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

JUTSI IOCTPOEHUS CeYeHUM Kyoa

U Tapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

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

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

U3 pearbHOU KU3HU.
DopMyIHpPOBATH ONPEIEICHUE
NapaJuIeIbHBIX MPSAMON U INIOCKOCTH.
Jloka3bIBaTh IPU3HAK

0 MMapaJUIEIbHOCTHU HPSIMON U
IIJIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHOCTH
IPSIMOU U TUIOCKOCTH.

Pewrats crepeoMeTpuueckue 3a1aun
BBIYMCJIEHUA U I0KA3aTEIbCTBO,
CBS3aHHBIE C [1APAIIICIIBHOCTBIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pemats npaktryeckue 3amaumn

Ha IIOCTPOCHUE CEUEHUN Ha YEepTe)Kax
TETpa’pa v NapajuIcIeInIea.
Pewiats crepeoMeTpuuecKkue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IJIOCKOCTEMN.

CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYyalluu, CB3aHHbIE

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

MOACIUPOBATH PCAJIBHBIC CUTYAlluU,
CBA3AHHBIC C TAPAJIJICIIbHOCTBIO
HpﬂMOﬁ H IIJIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3bIKC T'COMCTPUHN

[leprieHIUKYISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa

Ha [JIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSIMOYTOJIbHOM
napajuieIICIUneie.
[leprieHIUKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEePHEHIUKYJIIPHOCTH MPSMON 1
IJIOCKOCTHU. Teopema 0 CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOH,
IIPOXOSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYISPHOM
K II0CcKOCTH. [1nockocTu u
NEPIEHIUKYJIIPHBIC UM MpsAMast

B MHOTOTPaHHHKAX.
[lepnenaAnKyIsIp 1 HAKJIOHHAS.
[TocTpoenue nepnenauKyspa

U3 TOYKH Ha OPSIMYIO.

Teopema 0 TpEX MEpNIEHANKYIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
DopMyIUPOBATH OIIPEACIICHHUS:
MEPIIECHAUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEICICHUE MTPAMOI,
MEPIEHAUKYISIPHON K MIIOCKOCTH.
Jloka3bIBaTh: JIeMMY

0 MEPIEHANKYISIPHOCTH JABYX
MapasuiesIbHbIX MPSMBIX K TPEThEH
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJSIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPICHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAaHUM U €UHCTBEHHOCTHU
MPAMOM, TPOXOIAIIEN YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIISIPHON K TAHHOMU
IIJIOCKOCTH.

N300pakath B3aMHO
MEPIEHAUKYJIISIPHBIE PAMYIO
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VYT0J1 MeXIy CKpPEeIUBAOIIUMUCS
psMbIMU. [1OMCK NepreH TMKy IS PHBIX
MPSIMBIX C TIOMOILBIO
MIEPIIECHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOroHasIbHOE NPOEKTUPOBAHNE.
[TocTpoeHue ceyenuii Kyda, MpU3MBl,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. [TnockocTu
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesAuKyIspHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrosgauii OT TOUKH

710 TIIOCKOCTH. CrIOCOOBI OITyCTUTh
NIEPIEHANKYJIAPBI: CHMMETPHS, CIBUT
TOYKHU 110 NapajuIeJIbHON MPSAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTb.
DopMyJIMPOBATH CBOKMCTBO
MEPIICHIUKYJISIPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4yats npecTaBieHUE O 3HAYCHUH
NEepHeHANKYJIApa AJis APYyTuX odnacte
HayKu ((u3KKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B PEaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JI0Ka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYIJSIPHYIO K 3TOM ITPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEPIEHANKYIIAPaX.

[lony4ats npeacraBiieHHUE

00 OPTOTOHATILHOM MTPOCKTUPOBAHHH.
Jloka3bIBaTh TEOpEMY O MPOECKLIUU
TOYKHU Ha NPSIMYIO.

Pewmars crepeomerpudeckue 3a1adn,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MIPSAMOM U INIOCKOCTH.

Pewats npukinaaneie 3anauu,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJINYHUH.
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Pemate crepeomeTpuueckue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOCHUEM MTPOEKIIMH.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LIEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUMU.
AHanmM3upoBaTh U MOACIUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAIbHBIC
CUTYyaluH, CBI3aHHBIC

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

C UCIOJIb30BaHUEM armapara aareopbl

VYTbl U pacCTOSAHUSA

16

IToBTOpEHHUE: yrom Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

IToBTOpEHHNE: yron Mexay
CKPEILHBAOIIUMUCS ITPAMBIMU

B IIPOCTPAHCTBE. | eomeTpruyeckue
METO/IbI BBIUYNCIICHHUS yTJIa MEXIY
IIPSIMBIMM B MHOTOT'PaHHUKAX.

AKTyanmu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
DopMyIUPOBATH OIIPEAECICHUE
JIBYTPAHHOTO YTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB IBYTPAHHOTO YTIJIA.
KnaccuduimpoBath 1ByrpaHHbIE YTJbl
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOTO YyTJIa.
[leprieHAMKYISPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [IpusHak
MEPIEHAUKYISIPHOCTHU TIOCKOCTEN;
TE€O-peMa O IPSMOU MEPECEUCHUS JBYX
ITIOCKOCTEN MEPHEHIUKYISPHBIX
TPETHhEH IIOCKOCTH.

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

B CTaH/IAPTHBIX MHOTOIpaHHUKAX.
[Tapa nmapanienbHbIX MIOCKOCTEH

Ha CKPEIIUBAIOIINXCS MPSIMBIX,
pPaCCTOSTHUE MEXKTY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYaLUSIX.

Onyckanue nepnesauKyasipos,

@opMyIMpPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

DopMyIHpPOBATH CIEICTBUE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi NePHEeHANKYJIIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS JBE
IJIOCKOCTH, 3TU MIOCKOCTSM.
JloKa3bIBaTh YTBEPKIACHHUS O €r0
CBOMCTBAax; TEOPEMY U CIIE/ICTBHE

U3 HEe€ O JUaroHajsiX MpsIMOYTOJIBHOTO
napajuieienuneaa.

PemaTe cTepeoMeTpuyecKkre 3a1auu,
CBSI3aHHBIE C MEPIEHAUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCITONb3YS
IJIaHUMETPUUECKUE PaKThl U METOABI.
[IpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKAECHUS TIPH
pELIeHNH TeOMETPUUECKUX 3a/1ad,
CBSI3aHHBIX C IEPIEHANKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHanM3upoBaTh U MOAEIUPOBATH

Ha A3bIKE TEOMETPUU PEATBHBIE
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKU; NPSIMOU;, TNIOCKOCTH.
Brruncienue paccTosTHUN MEXKITY
CKPEIIHUBAOIINMUCS MPSIMbIMU

C MOMOILBIO NEPIEHANKYIAPHOIN
TTIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBEeHCTBA
IJ1s1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsr
KOCUHYCOB U CUHYCOB

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

C MIEPIIEHAUKYIISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIH30BAHUEM
anmapara anreOpsbl.

Pemrats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHHEM
TeOMETPUYCCKUX BEJMYUH

MHOrorpaHHMKH

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

IPsIMOYTOJIbHBIN Mapauiesenunen, Kyo.

Brinmykisie MHOrOrpanauku. Teopema
Diinepa. [IpaBunbHbIC U
NI0JIyIPABUIIBHBIE MHOTOIPAHHUKHU

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

AHaIM3UpPOBATH PELICHUE 3a0a4H.
PucoBars BbIITyKIJIbIE MHOTOTPAaHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHABJIMBAThL OOIUN BU
BBIITYKJIOTO MHOTOI'PaHHHUKA 110 IByM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTp BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM SPUJIEPOBOM XapPaKTEPUCTUKOM;
HCCIIEI0OBATHh BO3MOKHOCTH MOJTYy4YECHUS
pe3yibTaTa IIpu BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
IIOCTPOEHUE NTPABUIIBHBIX
MHOTOTPaHHHUKOB Ha MTOBEPXHOCTIX
JPYTUX PABUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsaTHE BEKTOpA HA TIOCKOCTH

U B MPOCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiesienunea, YMHOXKEHHUE BEKTOpa
Ha YKCJI0, PA3JIOKEHUE BEKTOpa

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

CkansipHO€ TpOU3BEICHUE,
BBIYUCJIEHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1auu ¢ BEKTOpamMu

AKTyanu3upoBath (GaKThl U METOIbI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHHU.

OnepupoBath NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B POCTPAHCTBE;
KOMILJIAaHAPHBIE BEKTOPHI. [[prBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBaunBaTh MpaBuJia BHIMOJIHEHUS
JNIEUCTBUU CIIOKEHUS U BEIYUTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOpa

Ha YHCJIO.

Jloka3pIBaTh MPpU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOpEMY O PA3IIOKECHUHU
10000 BEKTOpa 10 TPEM JTaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
M CUCTEMAaTH3alUs 3HAaHUHU

O0o61aroniee MTOBTOPEHUE MOHITUH
Y METOJIOB Kypca r€OMETPUH

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

Pewmats ctepeomeTprueckre 3aqaun
Ha JIOKAa3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHUH, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIUH,
YTJIOB, TUIOIIACH, 00bEMOB).
Hcnonb30BaTh Npu pelICHUN
CTEPEOMETPUYECKHUX 3a7a
IJIaHUMETPpUUECKUEe PaKkThl U METOIBI.
[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JI0KA3aTEJIbHBIE PACCYKICHHS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
MJIAHUMETPUYECKHUX 3a]1a4.
CpaBHHBaTh U aHAIU3UPOBATh
peanbHbIE CUTYalluU U BBISBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS HA
A3BIKE TEOMETPUHU.

MogenupoBaTh peaibHyO CUTYyallHIO
Ha S13bIKE T€OMETPHUH U UCCIIEA0BATh
MIOCTPOEHHBIE MOJEIH, B TOM YHUCIIE U
C UCITOJIb30BAHUEM armapara ajareopsl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
MPOTrpaMMBbl MPU PEUICHUU 3a/1a4.
[TonyyaTh npeacTaBIeHUE O TEOMETPUH
KaK O pa3BUBAIONICICS HayKe,
HCCIENYIOLIEH OKPYKAIOIIUNA MUDP,
CBSI3aHHOW C peaIbHBIMU O0BEKTaAMH,
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IIOMOTaIOLIEH PEIIUTh pEealIbHbIE
JKA3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LHEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.

Hcnonb3oBaTh HU(POBBIE PECYPCHI

I/ICCJ'ICI[OBaTB IIOCTPOCHHBLIC MOJICIIN.

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUOBI IEITEILHOCTA
OcHOBHOE coziepKaHue
pazzena (TeMbl) Kypca 4acoB yYaImxcs
AHanuTu4eckKasi reoMeTpus 15 [ToBTOpEHUE: KOOPIMHATHI BEKTOPA AKTyanu3upoBaTh (HaKThl U METOBI

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

AHaIUTAYECKUE METOJIbI Pacyéra
yIJla MEXK]ly PSIMBIMH U TIJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyia
pacCTOSIHUS OT TOUKH J0 MIIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosaHuil OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
npamMu/ie

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOaUTH NEUCTBUS C BEKTOPaMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHne CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHUS JNIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHIUKYJISIPHOCTh BEKTOPOB.
Bp1BOAUTH YpaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA Y BEKTOPHBIA METOIBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPY PEHICHUU T€OMETPUUYECKUX 3a]1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOT'O METO/A.
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AHanM3UpoBaTh U MOJICIIUPOBATh
Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara ajnreopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIE
POrPaMMBI.

3HaKOMUTKCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTHKH

[ToBTOpEHue, 006001ICHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

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

CtpouTs ceueHusl.

Pemate crepeomerpruueckue 3a1aun
Ha JJOKAa3aTeJIbCTBO MATEMATUUYECKUX
OTHOIIICHUM, HAX0XKJICHHUE
r€OMETPUYECKUX BETUYHH (JJTHH,
YTJIOB, IUIOMIaAei, 00bEMOB).
Hcnonw3oBaTh npu pemieHnn
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMEeTpUudeckue (hakThl U METOIBI.
[TpoBOIUTH JTOTUUECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

IIPY PELIEHUU CTEPEOMETPUUECKHUX
3aaad.

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

JUTS TUTOIAIEH, COOOpaskeHUs
og00us.

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

peanbHbIE CUTYaIluU U BBISBIISATH
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHYIO CUTYaIUIO
Ha S13bIKE TEOMETPUU U UCCIEI0BATh
MOCTPOCHHBIE MOJIENIU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aJIF€6pI>I.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUH 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpUUeCcKHE 3a71a4H,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJIBHOTO MapajuieNenuIea.
[IpuknagHbie 3a1a4u, CBI3aHHBIC

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

CB00OOHO ONEpPUPOBATH MOHATUSAMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOIO
napajuieenuneaa.

@opMyJIMPOBAaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bsIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIHOTO MapajulelIeuIIe A,
CIIEICTBUA U3 HEE.

Pa3pes3ats MHOrOrpaHHUKH,
NEPEKIAAbIBATH YACTH.

Pemate crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIC C BHIYHMCIEHUEM 00bEMa
IPSIMOYTOJIBHOTO NapaJljIeenunena,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LIENbIO BBISIBICHUSA
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Brruucnenne o06EMOB Ten

C TIOMOIIIBIO OTPEICTIEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
MIPU3MBI, TUPAMUJIBI.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomieHne 00bEeMOB IMUPAMUJT

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

[IpuknanHbie 3a0a4u 110 TEME
«OO0OBEMEBI TEII», CBI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Tpumenenue 00bEMOB. Brruncnenue
pacCTOsIHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3UpoBaTh U MOJICIIUPOBAThH

Ha SI3bIKE TE€OMETPUU pPeaIbHbIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
IPSIMOYTOJILHOTO MapasuielienuIiesa,
IPU3MBI, TUPAMHUJIBI.

HccnenoBats NOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmnapara anreopsl.

BBIBOIUTE OCHOBHYIO HHTETPATIBHYIO
dbopmyity ISl BEIYUCICHUS 00bEMOB
Te.

Jloka3sIBaTh TEOpEMy 00 00BbEME
HAKJIOHHOW TPU3MBbI Ha TIPEMEPE
TPEYTOJbHON MPU3MBI U

IUISl IPOU3BOJIBHOM IPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BbEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeuEHHOM MUpaMU/IBI.
BriBouTh (hOopMyITy J71s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Tena BpaiieHus

24

Hunuaapudeckas MOBEPXHOCTb,
oOpasyrolye UINHIPUIECKON
MMOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHUSIMHU:
IIMHIPUYECKAs TTOBEPXHOCTD,
muHAp. M3ydyaTh criocoOs

60



®denepanbHas padouas nporpamma | Maremaruka. 10—11 kimaccer (yriyOn€HHBIA YPOBEHB)

Humunaap. [IpsimMoi KpyroBoit
uunuHap. [Imomans moBepxHocTu
UUJIMHIpA.

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

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

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyca.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHAPOM.

Cdepa u map.

[lepeceuenue cdepnl u mapa

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

VYpaBuaenue chepsl. [Lnomans chephl u
e€ yacreu.

CummeTtpus cepsl 1 mapa.

MOJYYEHHUS HAITMHIPUYECKOU
MOBEPXHOCTH, [IUINHAPA.
N3o0paxkaTh HMIIMHIP U €r0 CEUCHUS
IIJIOCKOCTBIO.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
KOHHMYECKask MOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHUS] KOHUYECKOM MOBEPXHOCTH,
KOHYca.

N300paxkaTh KOHYC U €ro CeYeHUS
IJIOCKOCTBIO, MPOXOSAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON

K OCH.

BriBoguTh (hOpMYITBI 17151 BEIUUCTICHUS
OOKOBOM U MOJIHOW MOBEPXHOCTEH TeI
BpalneHus. Pemarte
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIC
C TeJaMU BpaIllCHUs, HAXOXKJICHUEM
oA O0OKOBOM U TTOJIHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUIA.
Hcnonb30BatTh Mpu penieHuu 3aaau
TUTAaHUMETpUUIECKE (PaKThl U METO/IBI.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeomeTpuueckue 3a1auu

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

[Tpuknanueie 3a1a49u, CBSI3aHHBIC
co cepoil u mapom.

[ToBTOpEHHE: OKPYKHOCTH

Ha TJIOCKOCTH, BBIUUCICHUS

B OKPY’>KHOCTH, CTaHIapTHBHIC
noo0usl.

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

AHanu3upoBaTh U MOJEIUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBSI3aHHBIE C KOHYCOM

U UIMHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh PaKkThl U METOJIbI
MJIAHUMETPUH, PETIEBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
cdepa u map, HEHTp, paanycC, TUAMETP
chepsl u mapa.

Hccnenosars B3aMMHOE PacIiONOKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpOBaTH ONPEICIICHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBoauts hopmyity 111 BEIYUCICHUS
miomaau cepsl yepe3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILI0maau cepsl u eé
yacTel, MOCTPOCHUEM CeUEHUN cepbl
U 11apa.
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AHanm3upoBaTh U MOJEIUPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYAIlNH, CBSI3aHHBIE C IapOM U
chepoti.

Pemrars npocTele 3a1aun, B KOTOPBIX
(GUrypupyrOT KOMOMHALIMH TEJl
BpAILEHNUS] U MHOTOIPAaHHUKOB.
Hcnonp30BaTh npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpHUUYECKUE (PaKThl 1 METO/BI.
Pemars crepeomeTpuueckue 3agauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLCHHUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPAHHUKOB.

[IpoBOAUTE TIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

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

AHanu3upoBaTh U MOJIEIUPOBATh HA
A3bIKE TEOMETPUM PEATIbHBIC CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara aareopsl
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[nomaau moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME IPSAMOTO IUITUHIpA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LIUIIUHJIPA.
Brruncienue o00bEMOB TEN

C MOMOUIBIO ONPEAECTEHHOTO
uHrerpana. OobpEM KoHyca.

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

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEN TEJI.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 06 00wEMe mapa. [Tnomans
cdepnl.

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

[Ipuknagubie 3a1a4u 110 TEME
«OOBEMEI TEI», CBA3aHHEIC

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

CB00OOAHO OMEPUPOBATH MOHSATUSIMH:
00BEM Temna, TUIONIA b MOBEPXHOCTH.
dopMyIHpPOBaTH OCHOBHBIE CBOWCTBA
00BbEMOB.

JlokaspIiBaTh TEOpEeMbI: 00 00BEME
IUJIMHIpa; 00 00BEME KOHYyca.
BriBoguTE (hOpMYIIBI 1T BEIYUCICHUS
00bEMa yCe4EHHOT0 KOHYCa.
HccnenoBath NOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
amnmnapara anreopsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JIMHEUKOH,
0 KJIACCUYECKUX HEPa3PEIIUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH TOHATUSAMMU:
IaPOBOW CETMEHT, IIAPOBOU CJIOH,
IIapOBOM CEKTOP, OCHOBAHKE U BHICOTA
CETMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpPMYITBI 71 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIau chepbl.
Jloka3wsIBaTh TeOpeMy 00 00bEME T1apa.
Pemats crepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1o g00UH.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C BEIUYHUCIIEHHEM 00HEMOB
TEJ U TIOMIAJIEH TTIOBEPXHOCTEH

CEerMeHTa, IapoBOro CEKTOpPa,
TUIOMAABIO CHEpHI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHUS C 1IEJIbIO BBISIBJICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoBaTh U MOJICIIUPOBATh

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, IapoBOT0 CErMEHTA, APOBOTO
CErMeHTa, IJIOMIAIbI0 Cephl.
CB00OOAHO ONIEpPUPOBATH TOHSITHEM:
10I00HBIE TEIa B MPOCTPAHCTBE.
Brraucasate 00BEMBI TEIT ¢ TOMOIIBIO
OIIPENIEJIEHHOTO UHTErpala.

Pemate cTepeomerpuyeckue 3amau,
CBSI3aHHBIC C COOTHOIIIEHUSIMHA MEXKTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TEI.
[TpoBOIUTE JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbBIE PACCYKICHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1ad,
CBSI3aHHBIX C BBIYHCICHUEM 00HbEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpaja, HaX0XJICHUEM
COOTHOIICHHS MEXTY TTOIIA ISIMH
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MOBEPXHOCTEN U 00BEMAMU TI0I00HBIX
TE.

AHaIM3UPOBATh U MOJICIUPOBATH

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

Ha J0Ka3aTeIbCTBO U HA HAXOXKJICHHE
r€OMETPUYECKUX BEJIMUUH

JBr>xeHust

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

['eomeTpuueckue 3amauun

Ha TIPUMCHCHHE JIBIKCHUS

[IpumeHsTh NpaBUiIa BBITIOJTHECHUS
JNIEUCTBUU CJIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonuts kOOpauHaTBHI BEKTOpA

B JJaHHOM 0a3KCe U CTPOUTH BEKTOP
10 €ro0 KOOPANHATAM.

BcnomHUTE onipeenenne CKaasipHOTo
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIbo CKaJsspHOro
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJISIPHOCTh BEKTOPOB.
AHaAIM3UPOBATH U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUYMHAMH.
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Hcrnonb30BaTh pu pelieHUH 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B POCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl U METOJIBI.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
0TOOpakKeHUE MPOCTPAHCTBA Ha ceos,
JBUKCHHE MTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NTAPAJIIENBHBIN TEPEHOC;
PaBEHCTBO U Toj1001e Puryp.
JlokasbIBaTh YTBEPXKICHUS O TOM, YTO
IIEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, apaJUIEIbHBINA TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUAMU: TIpSIMast U
chepa Ditnepa.

Pemate reoMeTpudeckue 3a1aun

C HCTIOJIb30BAHUEM JIBHKCHHIM.
Hcnonp30Bath pu pelIeHUH 3a/1a4
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 06001ICHNE
Y CUCTeMAaTHU3aIus 3HAHUN

17

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

Pemrats crepeomerpuueckue 3agauu
Ha JIOKa3aTeIbCTBO MAaTEMaTUYECKUX
OTHOIIICHUM, HAX0XKJICHUE
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3HAHUM.

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

reOMETPUUECKUX BEIUYUH (IUIMH,
YTJIOB, IJIOMIA/ieH, 00BEMOB).
Hcnonb30Bath Npu pelieHnN
CTEPEOMETPUUECKUX 3a]1a4
IUTaHUMETpHYECKUe (HaKThI

U METOJBI.

[TpoBOANTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYKACHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U AaHATTU3UPOBATH
peasibHbIe CUTYallUH U BbISBIATD
BO3MOYKHOCTb €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPHH.
MoienupoBath peaibHYIO CUTYalHIo
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[Tosryuats npencTaBiieHUE O TEOMETPUU

KAaK O pa3BHUBAIOILIECHUCS HAyKeE,
VICCIIEYIOLIEH OKPYIKAIOLIUN MHUD,
CBSI3aHHOU C peaJbHbIMU O0BEKTaMHU,
IIOMOTAIOLIEN PEIINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLUU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

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

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YIIIyOJIEHHOTO ypPOBHS
Ha YypOBHE CpenHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3HauyeH
s (pOpMHUpOBaHMS y OOYYarOIIMXCS CTATUCTUYECKOW KYJNBTYpbl U MOHUMAHHUS POJIH
TEOPUH BEPOATHOCTEN KaK MAaTEMAaTHYECKOTO MHCTPYMEHTA I U3YyYEHHs CIy4YalHBIX
COOBITUH, BEIMYUH U nporeccoB. [Ipu n3yueHun kypca oGoramaroTcsi NpeacTaBIeHUs
oOy4Jaronmxcs 0 METOAaX MCCIEI0BaHUs U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWH, MOTYYEHHBIX
OpU W3YYEHHM Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaKHBIX
pUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKarouiero mupa. B pesynbrare
y oOydarluxcs JODKHO  chOpMHUPOBAaTbCA  MPEACTaBIEHUWE O  Haubosee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX ISl ONTMCAHUS
aHTPOIMIOMETPUUYECKUX U AEMOrpauuecKux BeJIMUYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOoThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SIBIsSETCA
0a3oil i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TakXke€ COLMAJIBbHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapar aHaius3a OOJbIIMX JaHHBIX. L{eHTpanbHyt0 yacTh yueOHOTro
Kypca 3aHMMaeT 00CyXJeHUE 3aKOHa OOJIbIIMX 4YKCeNl — (PyHAAMEHTaJbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MaTEMAaTUYECKYI0 (hOpMaTH3aIHIO.

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

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

Copepxanne muHUM «CiyyaiiHble COOBITHSI U BEPOSTHOCTU» CIYKUT OCHOBOM
Uit (OpMUpPOBaHMS TPEACTABICHUM O paclpeleseHUd BEpPOSTHOCTEH MEXIy
3HAQYEHUSAMM CIIyYaWHBIX BEJIWYMH. BaXHyl0 4acTb B OTOM CONEPKATEIBbHOW JIMHHUU
3aHMMAaeT U3yYEHUE FreOMETPUUECKOI0 1 OMHOMHMAIIBHOTO pacipeesieHui U 3HAKOMCTBO
C X HEIPEPBHIBHBIMU aHAJIOTAMH — ITIOKA3aTEeJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Templ, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHbIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydaroluXcsi HA ONUCAaHUM U U3YUYEHUU
CIIy4allHbIX SIBJIEHUH C TOMOIIBIO HEnpepblBHbIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yAENAETCs MOKAa3aTeIbHOMY M HOPMAJIbHOMY PACIIPEAECICHUSIM.

B yueGHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTENBHOE U3YUEHUE CBSI3U MEKIY
CIIy4ailHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBs3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COICpKaHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHus», U3YUCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCs Ha CBEJICHUS U3 KypCOB JIr€Opbl U TEOMETPHUH.

Emé oauH sneMeHT colepikaHus, KOTOPbIM NpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIbHOCTh CIy4YallHbIX HE3aBUCHUMBIX COOBITH, HACTyHArOIIUX
B eAuHULy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIeHHEM BEpPOSTHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIylInX
aOUTYpUEHTOB,  MOCTYMAIONIMX HAa  y4eOHblE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00I1IeCTBEHHBIMU HAyKaMU, IICUXOJIOTUEH U YTIPABICHUEM.

Ha uzydenune yuyeOHOro kypca «BeposTHOCT M CTaTUCTHKa» Ha YIiIyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kimacce —
34 gaca (1 gac B HEJEIIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTH)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CnyyaliHble SKCIEPUMEHTHI (OMbBITHI) W CiIydyalHble COOBITHSA. DJIEMEHTapHbIC
coOpITus  (Mcxoabl). BeposaTHOCTh cliydaitHOro coObITHS. bBaM30CTh YacTOThl H
BEPOATHOCTH COOBbITUN. CilydailHble ONBITHI C PAaBHOBO3MOKHBIMHM 3JIEMEHTapPHBIMU
COOBITHUSIMH.

Onepauun Haj COOBITUSAMU: TEepeceueHHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITus. Jluarpammer Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

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

bunapHbIii ciaydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanus. Cepust HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyroasauk [lackans. @opmyna Ounoma HeroToHa.

Cepust HezaBucuMbIX HcnbiTaHuil beprymnu. CiydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Ciyuaitnas BenmnuuHa. Pacripenenenue BeposatHocTel. /[lnarpamma pacnpeneneHusl.
Onepaunn Haja cily4ailHbIMU BEJIMYMHAMU. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIie TEOMETPUYECKOEe U OMHOMUAIBHOE.
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11 KJIACC

CoBMeCTHOE pacnpeeneHue IByX CIly4YaliHbIX BeMYnH. He3aBucumele cinydaiHble
BEJINYNHBI.

MatemaTnueckoe OXUAAHUE ClIy4yailHON BeiauuuHbl (pacnpezneneHus). [Ipumepst
NPUMEHEHUSI MAaTEMATUYECKOTO OXHUAAHUS (CTpaxoBaHHe, joTepes). MareMatnyeckoe
OKuJaHWe OWHAPHOW CIIy4alHOM BeIWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4ecKOoe 05KHUIaHNE T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

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

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

HenpeppiBable  ciydaiinble  BenmnuuHbL.  [Ipumeppl. @OyHKIMSA IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
MIPUBOSAIIME K MOKA3aTEIBHOMY PaCIpeaeIeHUI0. 3a1a4i, TPUBOAALIME K HOPMAIBbHOMY
pacrnpeneneHno. OyHKIMUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpeenenns. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBarenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiayuu, IPUBOJSIINE
K pacnpenenenuto Ilyaccona.

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

IHNPEAMETHBIE PE3YJIBTATBI

K kony 10 kiacca oOyuaromuiics Hay4uTCs:

CBOOOJHO OIEpPUPOBATHh MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPIIUHBI, I€PEBO CIIYYAMHOIO HIKCIIEPUMEHTA;

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

HaxoIuUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHCHHE ITaHHBIX
COOBITUH, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, MCIOJIb30BaTh AUMarpamMmsl Dujepa,
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KOOPAMHATHYIO MPSAMYIO AJsl pEHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalWHBIX COOBITHH;

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

NPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS AJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad M0 TEOpPUHU
BEPOSATHOCTEW;

CBOOO/IHO OIEpUPOBATH MOHITUSMU: OMHAPHBIM CIIy4yalHBIA ONBIT (MCHBITAHUE),
yCIIEX U HEeyaua, HE3aBUCUMBbIE UCIIBITAHUS, CEPUsI UCIIBITAHUM, HAXOUTh BEPOSITHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO ycIexa, B CEpUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

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

K koniry 11 kiacca oOydaromuiicss HAy4YuTCs:

ONIEPUPOBATH MOHATHSIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIy4YailHbIX BEJIUYMH,
UCIIOJI30BaTh TAOJUIly COBMECTHOTO pACIpEACICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUIS. BBIACJICHUS] PACTIPENCIICHUA KAXKAOW BEJIMYMHBI, OINPEACICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

CBOOOJHO OMEpUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyaHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOrO  OXKUJAHUS
IpU PEIIEHWU 3a/1ay, BBIYHCIATH MAaTEeMaTHYECKOE OXHUJaHHE OWHOMHMAIBHOTO U
r€OMETPUYECKOTO PACIIPENEIEHUM;

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

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

73



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas padouas nporpamma | Maremaruka. 10—11 kimaccer (yriyOn€HHBIA YPOBEHB)

10 knacc
HasBanue KonunuaectBo OcHOBHBIE BU/IBI JEATEIHHOCTH
pazjeia (TeMbl) 4acoB OchoBHoe conepikanne 00yUarommxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBs3HBIN rpad, mpeacTaBiIeHEe [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMU € MOMOIIIBI0 rpada,
Crenenb (BaJl€HTHOCTD) BEPIIUHBI. HAXOJUTh IIyTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukIibL. rpada.
['padst Ha mtockocTu. JlepeBo Breinenars B rpade nenu v [uKIIbL.
CIIy4alHOI0 3KCIIEPUMEHTA CrtpouTth 1IepeBo MO ONMUCAHUIO
CIIy4alHOIO OMbITa, OMUCHIBAThH
Clly4aliHbIe COOBITHS B TEPMUHAX
NepeBa.
Pemnrate 3aga4yu ¢ moMoONIbIO
rpados
CityyaliHbI€ OTIBITHI, 3 Cry4aliHble SKCIEPUMEHTHI (OMBITHI) Briaensate u onuceiBaTh

CiTy4aiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

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

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU

CJIly4aifHbIe COOBITHS B CITy4YailHOM
OTIBITE.

DopMyJIMPOBATH YCIOBUS IPOBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauThk BepossTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHOKECTBAMH

U COOBITUSIMU.
CrnoxeHre 1 yMHOXEHHE
BEPOSTHOCTEM.

Y coBHAsI BEPOATHOCTb.
HesaBucumeblie coObITHS

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

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

Hcnonb3oBath guarpammel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJ COOBITHSIMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUI 1O MEpPE HACTYTICHUS
JIPYTUX COOBITUH B CIIy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIb30BAaHUEM JIEPEBA CITyUYaliHOTO
ombITa, OPMYJI CIOKEHUS

Y YMHOXKEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

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

@opMyIMpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIEeMEHTApHBIX COOBITUI B CITy4ailHOM
OTIBITE.

[Tonw3oBatbes hopmyoit u
TpeyrosbHUKoM Ilackans

JUTSL ONTPENIENIEHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyiry OuHOMA
HerotoHna ns npeoOpa3zoBaHus
BBIPAKCHUUN

75



®denepanbHas padouas nporpamma | Maremaruka. 10—11 kimaccer (yriyOn€HHBIA YPOBEHB)

Cepuu nmocneaoBaTEIbHbIX 5 bunapHbIil ciiyyaliHbIN ONIBIT Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI

ucnblTaHuid. McnpiTanus (ucmipITaHue), yCrex 1 Heylaya. Ha OT/EJIbHBIE NCTIIBITAHUS.

bepnyinm. He3zaBucumele ucnbITaHus. Pemate 3a1aun Ha MoUCK

Crny4aiiHbli BEIOOD Cepust HE3aBUCHUMBIX UCTIBITAHUMN BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 IIEPBOTO yCIexa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin. B CepUsX uclbITaHUU bepHyium,
Cny4daiiHbIi BEIOOP M3 KOHEUHOM a TAK)KE€ B OIIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTHU
[IpakTuueckas padora C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJICKTPOHHBIX (dakToB U (popmyJI, B TOM UKCIIE B X0/
Ta0JIHIIL IPAKTUYECKON pabOThl C MPUMEHEHUEM

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

U pacrpeaesneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

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

BEJMYMHA, paclpeereHne, Taduuia
pacupeneseHus, [uarpaMma
pacrpeneneHus.

Haxonute 3HaueHuss CyMMBI 1
IIPOU3BENCHUS CIyYalHbIX BEJIMUMH.
CrtpouTh OMHApHBIE pacIpeaesICHUs
110 OITUCAHUIO COOBITUH B CITyYalHBIX
onbITax. CTPOUTH U pacO3HABATh
reOMETPUUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus.

Pewrars 3a1aun Ha BEIYUCIICHUE
MaTEeMaTH4YECKOrO OKUIAHUS.
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MareMatuueckoe OKuaHue OMHapHOU
CIIy4YallHOW BEJIMYMHBI.
MaremaTu4eckoe 0OXKUIaHNE
reOMETPUUECKOTO M OMHOMHAIEHOTO
pactpenenenuit. Jlucnepeus u
CTaHJAapTHOE OTKJIOHEHHE. [lucniepens
OMHaApHOM CITy4yalHOW BEJIMYMHBI.
CaoiicTBa ucrepcuu.
MareMaTn4eckoe 0XKUIaHNE
IIPOU3BEICHUS U TUCTIIEPCUSI CYyMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIMYHH.
Jucnepcusi OMHOMUATTBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpouTh COBMECTHBIE PACIIPEACIEHUS.
N3y4dars cBOMCTBAa MAaTEMAaTHUYECKOTO
0XKUJaHUS.

Pemars 3a1aun ¢ moMonipro
W3YUYCHHBIX CBOMCTB.

1o u3yueHHbIM popMyIamM HaXOIUTh
MaTEeMaTHYECKHUE OKUTaHUS
CIIy4YalHBbIX BEJIMYMH, UMEIOIINX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBarb NOHATHUSA: TUCIIEPCHS,
CTaHJIAPTHOE OTKJIOHEHHE CIyYaluHOU
BEJINYVHBI.

Haxonuts nucrniepcuto

IO pacIpeeICHUIO.

N3yyaTh cBOMCTBA IUCIIEPCHU.

1o n3ydyeHHbIM opMyiaM HAXOAUTh
JUCIIEPCUI0 OMHOMHAJIBHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
NPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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11 KJIACC
Ha3zBanue KommuecTBo OcHOBHBIE BUJIBI ACATEIIHLHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) 4acoB 00yUarommxcs
3aKoH OOJIBIINX YKCEIT 5 Hepasenctso YebOrniméBa. Teopema Pa30upath n0Ka3aTebCTBA TEOPEM.

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

[Ipaktruueckas padbota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIA METO/T
HCCJICIOBAHNM, B TOM YHCJIE B XO/C
MPaKTHYECKON paboThI

DJeMEeHThl MATEMATHUYECKON
CTATUCTUKH

I'enepasibHass COBOKYIIHOCTD U
ciy4aitHasi BRBIOOpKa. 3HAKOMCTBO

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

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

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHATHS: T€HEPATbHAS
COBOKYITHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
Ha OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TPAKTUYECKON
paboThI
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HenpepriBHbIE ciiydaiiHble
BEJIMYMHBI (pacrpeneneHus),
[IOKAa3aTeJIbHOE U
HOPMAJIBHOE pacIpeielIeHUs

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

Y K HOPMaJIbHOMY PacIpeIeICHUsIM.
@yHKIMS IIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIbHOIO PACTIPEAECIICHUS.
@yHKIMS INIOTHOCTH BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEIAEICHUS

3HAKOMHTHCS TTOHSATHSAMU:
HEMpPEpbIBHAA CITyYalHasl BEJINUYHNHA,
HETIPEPHIBHOE PacCIpe/IesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTk BeposSTHOCTH COOBITHI
10 JaHHOU (QyHKUIUU

IIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpPEICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BriaensaTh Mo onucaHuio ciiy4yaiHbIe
BEJIMYUHBI, pACIIPEICTICHHbBIC

T10 TI0KA3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MTOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPMAJIbHOMY
pacnpeaeaeHuo

Pacrnipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C UCIIOIH30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpiaensaTe no onucaHuio Ciry4aiHoro
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE

1o 3akony Ilyaccona.

Pemiate 3agauyu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
Ta0JIHIL
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CBs13b MEXy CITy4allHBIMU 6 KoBapuanus 1Byx Ciay4alHbIX OcBauBaTh NOHATHS: KOBapHAaLKS,
BEJINYNHAMU BennurH. Koaduiment koppesium. KOA(POUITUEHT KOPPEISIILIIU, JINHEHHAS
CoBMecTHbIE HAOIIOICHUS IBYX 3aBUCHUMOCTb.
BeJIM4YMH. BpiOopouHslil kKoapdunmeHT | OleHUBATH XapakTep CBI3U MEKIY
Koppensuuu. Paznmuuue Mexny CIIy4YallHbIMHM BEIUYMHAMU, UCXOMS
JIMHEWHOW CBS3BIO U IPUYNHHO- U3 IPUPObI JAHHBIX U BHIYUCICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonp30BaTh 1uarpaMMbl
C UCIIOJIb30BAHUEM DJICKTPOHHBIX pacceuBaHusl U1 U300pakeHUs
Ta0IHI COBMECTHOT'O PACCEUBAHUS
JAHHBIX.
Haxonuts koapduruentsr ocu
JUarpaMMsbl, B TOM YHUCJIE B XO€
IPAKTHYECKON pabOoThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIIMI
O06001eHue U 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANUBATh

cucTeMaTH3alus 3HaHUI

TaOJIMI ¥ 1UarpaMM, orucaTeabHast
CTaTUCTHKA, OMBITHI

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

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACOPEACIICHNS,
MaTeMaTHYECKOE OKUTAHUE
CIIy4YaliHOM BEJIMYHMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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