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QenepanbHas pabovas nporpamMma Mo ydyeOHoMy mnpeamery «MareMaTukay
(yriyOnénnbiii ypoBeHb) (mpenaMeTHas obnacth «MareMaTtuka U ”HPOpMaTHKay) (ganee
COOTBETCTBEHHO — [IpOrpamMma o MaTeMaTUKe, MaTeEMaTHKa) BKIIFOUAET MOSICHUTEIbHYIO
3aMKCKY, COAEpX)aHUE OOydYeHHUs, IUTAHUPYEMble PpE3yJbTaThl OCBOCHHS MPOTPaAMMBI
0 MaTeMaTHKe, TEMaTU4YECKOe TUIAaHUPOBAHUE.

[losicHuTenbHAs 3aIUCKa OTpaXKaeT OOIIME LETU U 33Ja4l U3yYeHUs: MaTeMaTUKH,
XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEANOCHUIOK K €€ HM3Y4YeHHMIO 00y4arolluMHUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe IMOAXOAbl K OTOOpY CcoJep KaHus,
K OIpEACNICHUI0 IUIAHUPYEMBIX pe3yJbTaTOB M K CTPYKType TEMaTU4YECKOIro
TUTAHUPOBAHUS.

Copepxanue OO0yueHHUsI pacCKpbIBaeT COJEp)KaTelIbHble JIMHUHM, KOTOpBIE
npeajaratoTces Ui 00sS3aTeNbHOTO M3YYEHHUsS B KaKJIOM KJlacce Ha YPOBHE CpPEIHEro
o01rero oOpazoBaHuUsl.

[Inanupyemble pe3yabTaThl OCBOCHUS MPOrPaMMbl IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIC PE3yJbTaThl 3a BECh MEpUOJA OOYy4YeHHUS Ha YpOBHE
cpenHero oOuiero oopa3oBaHus, a TakKe MPEAMETHbIC JOCTHXKEHHUS 00ydaronierocs
3a KaXJbIi ToJ1 00y4YeHUsl.

IMNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no mMaTeMaTuke yriayOJaE€HHOTO YPOBHS AJig 00YyYaroOUIMXCcsl Ha yPOBHE
cpenHero obmero oOpaszoBaHusi paspadboraHa Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHM, TNPEIBABISAEMBIX K MaTeMaTUYECKOMY
0o0pa3oBaHUIO, W TPAIUIMNA POCCHIMCKOro oOpa3zoBaHus. Peammzanus  mporpaMMbl
no  MaTeMmaThke  OOecleurMBaeT  OBNAJCHUE  KIIOYEBBIMH  KOMIIETCHUUSAMH,
COCTaBIIIIOIIMMHU OCHOBY [JJii CaMOpPa3BUTUSL W  HEMPEPHIBHOTO 00pa3oBaHus,
[IEJIOCTHOCTH OOIIEKYIBTYPHOTO, JUYHOCTHOTO Y MO3HABATEIILHOTO PAa3BUTHUS TUYHOCTU
00yJaromuxcs.

B nporpamme 1no mMaTeMaTtHke y4Te€Hbl UAEU U MonoxkeHus «KoHnenuuu pa3BuTus
MareMaTH4eckoro obpaszoBaHuss B Poccmiickoit @epeparun». B cooTrBeTcTBUH
C Ha3BaHUEM KOHIICTIIIMM MaTeMaTH4YecKoe 00pa3oBaHue JOJKHO, B YACTHOCTH, pelIaTh
3aauyy oOecreueHruss HeOOXOJUMOTO CTpaHE 4uciaa OO0ydYaroIMXCs, MaTeMaThdecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA ISl TPOAODKEHHS OOpa3oBaHUs MO Pa3IWYHBIM
HaIpaBJICHUSIM, BKIIIOYasl MPENOJaBaHNEe MAaTEMAaTUKKU, MAaTEMaTUYECKHE UCCIIEIOBAHMS,
paboty B cepe MHGOPMANMOHHBIX TEXHOJOTUH M JPYTHX, a TakkKe OOecredeHHs
JUTSL KQKJA0T0 00YyYarollerocsi BO3MOKHOCTU JOCTUKEHHSI MATEMaTUYECKOW MOArOTOBKU
B COOTBETCTBHUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue STUX 3a7ad
HaIeJIeHa IporpaMMa Mo MaTeMaTUKe YTriyOJIEHHOTO YPOBHS.

B smoxy mudpoBoit Tpanchopmaiiuu Bcex chep UeT0BEUECKOU IeSITEIbHOCTH
HEBO3MOXXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  Xopollei
MaTeMaTU4eCKOM MOJATOTOBKU. DTO OOYCIIOBIEHO TE€M, YTO B HAILIU JHU PACTET YHCIIO
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CIEIMANTBHOCTEH, CBS3aHHBIX C HETMOCPEACTBEHHBIM TNPUMCHCHHEM MAaTEMAaTHKH:
u B chepe SKOHOMUKH, U B OU3HECE, M B TEXHOJOTMYECKUX OOJACTAX, U JaXKe
B TyMaHUTapHbIX cdepax. Takum o00pa3oMm, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaThKa CTAaHOBHTCS 3HAYMMBIM TpeaMeToM, (YHIaMEHTOM 00pa3oBaHUS,
CYILIECTBEHHO pacIHiupsieTcs. B Hero BXoasT HE TOJBKO OOydYaroniuecs, MmiaHUupPYIOIIe
3aHUMATbCSI TBOPUECKOW U UCCIEAOBATEIbCKOM pabOTO B 00JAaCTH MaTeMaTHKH,
nHopMaTHKH, (HU3UKH, SKOHOMHUKHU U B JPYTUX 00JACTIX, HO M T, KOMYy MaTeMaTHKa
HY>KHA JIJISI UICTIOJIb30BaHUsI B IPO(PECCUsIX, HE CBI3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpukianHas 3HAYMMOCTh MAaTEMaTUKH OOYCIOBJIEHA TeM, 4YTO €€ MpeaIMeTOM
SBJIIOTCS (DYHIAAMEHTAIBHBIC CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIC (POPMBI U
KOJIMYCCTBCHHBIC  OTHOIICHUS, (YHKIMOHAIBHBIC 3aBUCUMOCTH M  KaTCTOPHH
HEONPEACIEHHOCTH, OT NPOCTEUINNX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
710 JIOCTATOYHO CJIOKHBIX, HCOOXOAUMBIX JIJII PA3BUTHS HAYYHBIX U TEXHOJIOTHUECKHUX
uacii. be3 KOHKpeTHhIX MaTeMaTHYECCKUX 3HAHHWHM 3aTPyJHEHO IMOHUMAaHWE MPUHIIUIIOB
YCTPOMCTBA W MCIOJB30BAHKUS COBPEMCHHOW TEXHHWKH, BOCIPHITHEC W WHTEPIPETALIHS
pa3HOOOpa3HOW  COLMAIBHOM, JKOHOMHUYECKOW,  IOJUTHYECKOW  uHOOpManuw,
Manod¢p(}EeKTUBHA TOBCEIHEBHAS TMpPAaKTUUECKas JesITeNIbHOCTh. Bo MHoOrux cdepax
npodeccroHaIBHOMN NeATeIbHOCTH TPEOYIOTCSI YMEHUS BBIMOIHATH PACUETHI, COCTABIATh
QITOPUTMBI, TIPUMEHATH (OPMYIIBI, TMPOBOAUTH TI'E€OMETPUYECKUE U3MEPEHHUS WU
OCTPOCHMSI, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEICTABIATH HHPOPMAIIIIO
B BUJI€ TaOJIMII, TUarpaMM U rpauKoB, MOHUMATh BEPOSTHOCTHBIN XapakTep CIydalHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ paciupeHueM chep NpUMEHEHUs MaTEMaTUKU B COBPEMEHHOM
oOmiectBe BcE 0osiee BAXKHBIM CTAaHOBUTCS MAaTEMaTUYECKUN CTUIb MBIILIICHUS,
NPOSIBIISIOMIMICS B ONpPENeNEHHBIX YMCTBEHHBIX HaBBbIKax. B mpoiecce wu3yueHus
MaTEMaTUKA B apceHa’d MNPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa E€CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JACAYKIHS, 0000IeHNe U KOHKPETHU3aIlis, aHaIu3 U
CUHTE3, KiIaccu(UKaIMs U CUCTeMaTHh3alus, adcTparupoBanue u aHajorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKIIOUCHHM, TpaBWila WX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHM3M  JIOTHYECKHX  TOCTPOCHMH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUSA
dbopMynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBATh CYXKICHHS, TEM CaMbiM (OPMHUPYIOT
JOTUYECKUWA CTUIb  MBIIUICHUSA. Benmymas ponb  NpPUHAIICKUT MaTeMaTHKE
B (DOPMHUPOBAHUU ANTOPUTMHUYECKONW KOMIIOHEHTHI MBIIIJICHUS ¥ BOCIUTAHUM YMEHUMN
JEHUCTBOBAaTh TO 3aJaHHBIM  alTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBICE U
KOHCTPYHpOBaTh HOBBIE. B mporiecce pemieHus 3aad — OCHOBBI IS OpPraHU3aIlldd
y4eOHOW JESTENbHOCTH Ha YypOKaX MAaTeMaTUKH — pPa3BHBAIOTCS TBOpYECKas W
MIPUKJIAHAS] CTOPOHBI MBITIICHUS.

OOyueHne maTeMaTUKe AA€T BO3MOXHOCTh Pa3BUBaTh y OOYyYalOLIUXCS TOYHYIO,
palMOHAJIBbHYI0O U MHMOPMATHUBHYIO pe€4Yb, YMEHUE OTOMpPATH HanOOJIee MOAXOISIINE
SI3BIKOBBIC, CHUMBOJUYECKHEC, TpadUdecKue CpEeACTBA JUIsl BBIPAXKEHUS CYXICHHA U
HaTJISTHOTO WX MPEICTaBICHUS.
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Heo0OxonuMbIM KOMIIOHEHTOM OOILEW KYyJbTypbl B COBPEMEHHOM TOJKOBAHUU
ABJIAETCS 0011Ie€ 3HAKOMCTBO C METOJIaMH MMO3HAHMSI IEUCTBUTEILHOCTH, IPE/ICTABIICHHE
O MpeaMeTe U METOJI€ MATeMATHKH, €ro OTIMYHUAX OT METOJIOB €CTECTBEHHBIX H
I'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSX NPUMEHEHHS MAaTEeMaTUKU [Jis pelieHUs
HAy4YHBIX U MPUKIAIHBIX 3a/1a4. Takum o0pa3oM, MaTeMaTuyeckoe o0pa30BaHUE BHOCHUT
CBOI1 BKJ1aJ] B (hopMupoBaHue oOUIeil KylIbTyphl YEJIOBEKA.

N3yuyenue MareMaTWKH CIOCOOCTBYET 3CTETMYECKOMY BOCHUTAHHUIO YEOBEKA,
MOHUMAaHUIO KpPacoOThl W U3SIIECTBA MATEMaTHUYECKUX PACCYKIECHUU, BOCHPHUITHIO
reoOMETPUYECKUX POpPM, YCBOEHHUIO UJIEU CUMMETPUHU.

[IpuoputetnsiMu tensaMu oOydenust matemaruke B 10-11 knaccax Ha yrayOnéHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

dbopMupoBaHUE LEHTPATBHBIX MAaTEMATHYECKUX TMOHATUM (YUCIIO0, BEIUYWHA,
reoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (QYHKIUS, NPOU3BOAHAS,
UHTETpai), 00eCIeUUBAIOIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO
o0Opa3oBaHus 00y4YarOIINXCS;

NoJIBe/ICHHe OOy4YaloIIUXCid Ha JOCTYIMHOM JJii HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMATUKH U OKPYXKAIOIIEr0 MUPa, MOHUMAHUIO MaTEMAaTUKH KaK 4acTu
oO11el KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTyalbHBIX W TBOPUYECKHX CIOCOOHOCTEH oOydarouuxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
UHTEpECA K U3YUYEHUIO MaTEMAaTHUKU;

dopMupoBanue (YHKIMOHAIBLHON MaTEMaTUYeCKOM TPaMOTHOCTH: yMEHHS
pacro3HaBaTh MaTEMAaTHYECKUE AacleKTbl B  pEaJbHbIX JKU3HEHHBIX CHUTYyalHsIX
U TpU M3YYCHUU JPYTHUX Y4EOHBIX TIPEIMETOB, TMPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEpHOCTeH, (opmMynupoBaTh HX Ha S3bIKE MaTeMaTHKH M CO3/1aBaTh
MaT€MAaTUYECKUE MOJIENIM, TPUMEHSATh OCBOCHHBIM  MaTEeMaTUYECKH  ammapar
JUIsl peUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady, MHTEPIPETUPOBATH M OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH coJiepxaHusd maTeMatuku B 10—11 knmaccax yriry0ia€HHOTO
ypOBHA sBIsAIOTCS: «Yucina W BBIUUCHCHHS», «AnreOpa» («Anrebpandeckue
BBIpaXKEHUs», «YpaBHEHUS U HEPaBEHCTBay), «Hauama maTeMaTHUecKOro aHaIM3ay,
«l'eometrpus» («['eomerpuyeckue (¢urypsl U UX CBOWcTBay, «M3mepeHue
r€OMETPUYECKUX BEIMYUH»), «BepodatHocTh U cratuctuka». [laHHblE JWHUH
Pa3BUBAIOTCA MapajUiebHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMojercteuu. Kpome aroro,
UX OOBEIUHSET JIOTWYECKas COCTABIIAIONIAS, TPAJAMIIMOHHO TMPHUCYIIash MAaTEeMAaTHKE H
MPOHU3bIBAIONIAS BCE MAaTEMAaTHYECKUE KypChl W  COAEpP)KATENIbHbIC  JIMHUM.
ChopmynupoBannoe Bo ®I'OC COO TpeboBaHNE «YMEHHE ONEPUPOBATH MOHITHSIMU:
OINpeJIeIeHNe, aKCMOMa, TEOpeMa, CJEACTBHE, CBOMCTBO, NpPHU3HAK, JO0KAa3aTEIbCTBO,
PaBHOCUJIbHBIE bopMyIUPOBKHY, yYMEHUE bopmynupoBaTh oOpatHoe "
MIPOTUBOMNOJIOKHOE YTBEPXKACHUE, TPUBOJAUTH IPUMEPBI U KOHTPIPUMEDHI,
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UCIIOJIb30BaTh METOJl MAaTeMaTU4YeCKOM HWHIYKUWH, NPOBOJUTH JOKa3aTeJIbHbIE
paccyKIeHuss TMpU PEeIIeHUU 3aJad, OLEHUBATh JIOTHYECKYI0 MPaBUIbHOCTb
paccyKIeHUu» OTHOCUTCS KO BCEM Y4YeOHBIM KypcaMm, a (POPMHUPOBAHHE JIOTHUECKHUX
YMEHHUI pachpeensercss Mo BCeM rojiaM OOy4YeHHs Ha YPOBHE CpPEIHEro OOILero
oOpa3zoBaHus.

B cootBetctBUM ¢ PI'OC COO MareMatuka sBIsIeTCsl 00s3aTENIbHBIM IPEIMETOM
Ha JaHHOM YpoBHe oOpa3oBaHus. Hacrosmeid mnporpaMmoil 1O MaTeMaTHUKE
MpeaycMaTpUBaeTcsl M3ydeHue ydyeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX
y4eOHBIX KYpCOB: «AJredpa U Hayajia MaTeMaTHYECKOT0 aHalin3ay, «I eoMeTpus»,
«BeposiTHOCTh M cTatucTUKay. POpMHUPOBAHUE JIOTUYECKUX YMEHHUM OCYIIECTBISETCS
Ha MPOTSHKEHUM BCEX JIET OOy4YeHUsl Ha ypOBHE CpeqHero obmiero ooOpas3oBaHws,
a DJIEMEHTHI JIOTMKHU BKJIIOYAIOTCS B COJAEpPKAHUE BCEX HA3BAaHHBIX BBIIIE YUEOHBIX
KYpPCOB.

OOmiee KOJMYECTBO YACOB, HAIpaBICHHBIX HA  H3Y4YEHHE MaTEeMaTUKU
Ha yriyosieHHoM ypoBHe — 544: B 10 kmacce — 272 vaca (8 vacoB B Hezxenw), B 11 kmacce —
272 4daca (8 4acoB B HEJEIO).
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IHIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUMS TPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIbTATHI

1) rpakIaHCKOr0 BOCHUTAHUS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3HMIIMKU OOYYAIOMIerocss KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHHCKOro OOIIecTBa, MPEJCTABICHHE O MaTeMaTHYECKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTY, SBJICHHUHU, TPOLIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, ONPOCHI U APYroe), YMEHUE B3aUMOJICHCTBOBATh C COIMATBLHBIMU
MHCTUTYTAMH B COOTBETCTBHUU C MX (YHKIIMSIMHU U HA3HAYCHUCM;

2) NATPHOTHYECKOTO  BOCIHTAHHS:

c(hOpPMUPOBAHHOCTh  POCCHUUCKOM Tpa)kTaHCKOW HWJISCHTUYHOCTH,  yBaKCHUS
K IPOUIJIOMY M HACTOSIIEMY POCCHUHUCKOW MAaTEMAaTUKH, LIEHHOCTHOE OTHOIIEHUE
K JIOCTUKCHHUSM POCCUMCKUX MATEMATUKOB M POCCHUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DOTHX JOCTHKEHUM B JIPYrUX HaykKaX, TEXHOJOTHAX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT0  BOCHHTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCHUHCKOro Hapona, CcHOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO IIOBEJIEHHMS, CBSA3aHHOIO C MPaKTUYECKUM
NPUMEHEHHEM JOCTH)KEHUN HAyKU U JEATENIbHOCThIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIJ]a B IOCTPOEHUE YCTOMYHMBOTO OYAyIEero;

4) 3cTeTHYECKOTO  BOCHHTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIKOYasg JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEIICHUH, pacCyXIACHUN, BOCIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acIlleKTaM Pa3JIuYHbIX BUJIOB UCKYCCTBA;

5) ¢hu3Myeckoro BOCHHTAHHS:

c(OpPMHPOBAHHOCTh YMCHHUS IMPUMEHATH MaTEeMaTHYECKHEC 3HAHHMS B HMHTEpEcax
3I0POBOTO W 0Oe€30IMacHOro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTaHUE, COAJAaHCUPOBAHHBIM PEKUM 3aHATHH W OT/AbIXa,
perynsipHas Gu3ndecKas akKTHBHOCTD), PU3MUECKOE COBEPIIICHCTBOBAHUE IIPH 3aHATHIX
CHIOPTHBHO-030POBHTEILHON JEATCIBHOCTHIO;

6) TpyA0BOr0 BOCHUTAHHS:

TOTOBHOCTh K TPYIY, OCO3HAaHUE LIEHHOCTHU TPYIOIIOOUS, UHTEPEC K Pa3IUYHBIM
chepam mnpodecCHOHATBHON NESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOW u  eé
MPUIOKEHHUSIMU, YMEHUE COBEpLIaTh OCO3HAHHBIM BBIOOP Oyayieid mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIC JKM3HEHHbIC IUIAHBI, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTHU4eCKoMy OOpa30BaHUIO U CaMOOOpPa30BAHUIO HA MPOTSIKEHUU BCEH KU3HU,
FOTOBHOCTh K AKTUBHOMY YYacTHUIO B PEIICHUHU MPAKTUUYECKUX 3a7a4 MaTEMaTUUYEeCKON
HaIpaBJICHHOCTH;
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7) PKOJOTHYECKOTO  BOCIHTAHMS:

C(OPMHPOBAHHOCTH DKOJOTHUECKON KYAbTYPHI, IOHUMAHNE BIMSHUSA COLUAIBHO-
HSKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSIHUE TPUPOTHOM U COIHATBHON CPEIbl, OCO3HAHUE
r100abHOTO XapakTepa HKOJOTHYECKUX MpoOJIeM, OpHEHTAIlMs Ha IPUMEHCHHE
MaTeMaTHYECKUX 3HAHMU JUIA pEIIeHHs 3adad B 00JacCTH OKPYKAIOIIEH Cpejbl,
IUTAHUPOBAHME TIOCTYIIKOB M OICHKM HX BO3MOKHBIX ITOCICACTBHI UIS OKPY Karolei
CpeIbl;

8) HeHHOCTH HAyYHOI0 TO3HAHMS:

cOPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, IOHUMAaHUE MAaTeMaTHYCCKOW HAyKHM Kak
cephl 4eT0BEYECKON IEATETLHOCTH, 3TANIOB €€ Pa3sBUTHS M 3HAYMMOCTHU /ISl Pa3BUTHS
[MBUJIM3AIMH, OBJaJCHUE SI3BIKOM MaTeMaTHKH M MaTeMaTHYECKOW KYyJIbTYpOi
KaKk CpEICTBOM IIO3HAHUS MHpA, TOTOBHOCTh OCYIICCTBIATH IPOEKTHYIO U
HCCIIEI0OBATEIBCKYIO JEATENLHOCTh MHIANBUAYAILHO H B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare u3yueHus MaTeMaTUKH Ha YPOBHE CpelHero o01iero oOpa3oBaHus
y oOywaromerocs OyayT copmMupoBaHbl MO3HABATEIbHBIE YHHUBEpPCAIbHbBIE Y4YeOHbBIE
NENUCTBUSI, KOMMYHUKATUBHBbIC YHUBEpCAJIbHbIC Yy4eOHbIE NEWCTBUS, PEryJsTUBHBIC
YHUBEpPCAJIbHbIE YueOHbIE IEUCTBUS, COBMECTHAS JEATEIbHOCTb.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIC ACCTBUS
ba3zoBbie Jornyeckue AeiCTBHA:

BBISIBIIATH W XApaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUH MEXIy MOHATHUSAMHU, (HOPMYITUPOBATH OINPEACICHUS
MOHSTHM, YCTAaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KIAacCU(UKAIIMK, OCHOBAHMS
1St 00001IIeHNsT M CPAaBHEHUS, KPUTEPUU MTPOBOIUMOT0 aHAJIN3a;

BOCIIPHHUMATh, (POPMYIHPOBATH M IPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHbBIE
Y OTpHUIIATEIbHbIC, €IMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE;

BBISIBIISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOPEUHUS
B (Qakrax, MaHHBIX, HAOMIONECHUSIX W YTBEPKICHUSX, TMpeiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JienaTh BBIBOABl C HUCIOJNb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITEILHO JI0Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKACHUU
(OpsiMble ¥ OT MNPOTHUBHOTO), BBICTPAWBATh APTryMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BBIOMpATh COCO0 pelieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BeIOupaTh Hanboaee MOAXOASIIUN C YUETOM CaMOCTOSITENIbHO BBIICIICHHBIX
KPUTEPUEB).
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Ba3oBble uccienoBaTe/bCKue 1eiiCTBUA:
WCIIOJb30BaTh BOMNPOCHI KAaK  HMCCIEAOBATENbCKUM HHCTPYMEHT TMO3HAHUS,
dbopMynHUpoBaTh BOMPOCHI, GUKCUPYIOIIUE TPOTUBOPEUHE, MPOOJIEMY, YCTAHABINBATh
HICKOMOE ¥ JJaHHOE, ()OPMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHUE;
MPOBOJINTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCJEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYECKOro OOBEKTa, SBJIEHHUS, MpOIEcca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSMHU, IIPOIIECCaMU;
CaMOCTOSITEIbHO (HOPMYIHpPOBAThH O0OOOIIEHUSI M BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIIEA0BaHUs, OLICHUBATh JIOCTOBEPHOCTH IMOJIYyUYEHHBIX
pE3yNIbTaTOB, BHIBOJIOB U 0000IIECHHI;
MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIJIBUTATh
MPEATNONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIIATH 1€UIIUTH HH(POpMAIINH, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC
U TSl pelIeHus 3aa4H;

BBIOMpAaTh WHGOPMALMIO W3 HCTOYHMKOB pPA3JIMUHBIX THUIIOB, aHAJIW3UPOBATH,
CUCTEMATH3UPOBATh M HHTEPIPETHUPOBATH MH(POPMAIMIO PaA3JIMYHBIX BUIOB U (Popm
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEICTaBIATh €€ B pa3IMuHBIX (popmax,
WLTIOCTPUPOBATH TPadUUECKU;

OLICHMBATh HAAEKHOCTh MHPOPMALMU 1O CAMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIC yUeOHbIe JeiiCTBUS:

BOCIIPUHMMATh M (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMH
U 1EeJSIMU OOIIIEHNs, ICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS MO XOJy pElIeHUs 3aadl, KOMMEHTHPOBAThH
MOJIYYEHHBIN PE3YJIbTaT;

B XO0J¢ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/iauu, BBICKA3bIBATh WJCH, HAIICIICHHBIE Ha TMOWCK peIIeHUS,
COTOCTAaBJSATh CBOM CYXJEHUS C CYXKICHUSMU JPYTHMX YYaCTHUKOB JIMAJIOTa,
OOHapy>XKHBaTh Pa3IMYUE M CXOJCTBO IMO3UIIMIA, B KOPPEKTHOU GopMme HopMyaupoBaTh
pa3HOTJIacus, CBOM BO3PAKEHNUS,

MPEACTaBIATh PE3yAbTaThl PEIICHUS 3aJa4d, OSKCIEPUMEHTa, WCCICIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpATh (opmMaT BBICTYIUICHHS C Y4ETOM 3aaad
MPE3EHTAIMU U OCOOCHHOCTEH ayIuTOPHH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUYeOHbIE eiiCTBUSA
Camoopranuszanus:

COCTaBJISATh IUIAH, AJITOPUTM PELICHMS 3a/1a4M, BBIOUPATh CIIOCOO pEIeHUs C y4ETOM
UMEIOILIUXCS PECypcoB U  COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUpPOBaTb H
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(MOPMALIUH.
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CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMH TMO3HABATEIHHON pPEePIECKCHUM KaK OCO3HAHHUSI COBEPIIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJbTaTOB, BIAJAETh CHOCOOAMU
CaMOITPOBEPKH, CAaMOKOHTPOJIA IIpOLlECCAa M PE3yJibTaTa PEIICHUS MaTEMaTHUYECKOU
3a/1a4H;

NPEIBUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEIH;

OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa M U YCIOBHUSIM, OOBACHATH NMPUYUHBI
JOCTH>KEHUS WU HEJIOCTUKEHUS PE3YJIbTaTOB JEATEIIbHOCTH, HAXOUTh OIIHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJILHOCTD:

TIOHUMATh U UCIIOTh30BaTh MPEUMYIIIECTBA KOMAHTHOW U HHIUBUyaTbHOU PabOThI
Npyd pelIeHnd Y4YeOHBIX 3aJad, MNPUHUMATh IIeJb COBMECTHOW JIEATEIHHOCTH,
TUIAHUPOBAaTh OPTaHM3AIMIO COBMECTHOW paboThl, pacmpelneisiTh BHIBI padoT,
JIOTOBapHUBAThCS, OOCYX JaTh MPOLECC U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B I'PYMMOBBIX (opmax paboTbl (0OCyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHITIOJIHATH CBOIO YAaCTh PaOOThI U KOOPAMHUPOBATH CBOU
JEUCTBUS C IPYTUMH YWIEHaMHU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJa B OOIIUI
OPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

IlpenMeTHBIe pe3yabTaTbhl OCBOCHHS ¢eaepanbHO padodeil  MporpaMmsl

0 MaTeMaTWKe MPEACTABICHbI MO ToJaM OOyuYeHHsS B pPaMKax OTACJIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIUX pa3jiesiaX HACTOSIEN POrPaMMBI.
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OEJEPAJIBHAS PABOYASA IIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MOACHHUTEJIBHAA 3AIIMCKA

VYueOnsiil kypc «Anredpa U Hayajga MaTEMATHYECKOTO aHalM3ay SIBISETCS OJHUM
13 HauOoJsiee 3HAYMMBIX B MPOTpaMME CPEAHEro oO0mero oOpa3oBaHUsl, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH OOecreYrMBaeT MHCTPYMEHTAIbHYIO 0a3y IJisi HU3YyUYEeHHS BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JPYyroil CTOPOHBI, (HOPMHUPYET JIOTHYECKOE WU
a0CTpaKTHOE MBINIJIEHHE OOYYalIIMXCsl Ha YpOBHE, HEOOXOJMMOM Il OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHUS, HWCTOPUH, CJIOBECHOCTH U JAPYrHUX JUCIUIUIUH.
B pamkax naHHoro y4yeOHOro Kypca oOydaromiuecs OBJIaJ€BAlOT YHHUBEPCAIbHBIM
SI3bIKOM COBPEMEHHOW  Hayku, KoTopas ¢GOpMyJIHpPYeT  CBOM  JOCTHXKCHUS
B MaTeMaTHYECKON Gopme.

VY4eOHbI Kypc anreOpbl U Ha4ajl MaTEeMaTHYECKOr0 aHaIM3a 3aKJIabIBA€T OCHOBY
JUISL YCHENTHOTO OBJIAJICHUS 3aKOHaMH (PU3MKW, XUMHUHM, OHWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJEHIIUM pPa3BUTHA HDKOHOMHKHA M OOIIECTBEHHOM J>KW3HH, IO3BOJISIET
OPUEHTUPOBATHCA B COBPEMEHHBIX ITU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIH30BaTh WX HJsl JajibHeWIiero oOpa3oBaHusi W B IOBCEIHEBHOM
*u3Hd. B TO ke  Bpemss  oBiajeHue  aOCTPAKTHBIMM M JIOTHYECKH
CTPOTMMH KOHCTPYKIIMSIMU aireOpbl U MAaTeMaTHUYECKOr'0 aHall3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKAa3bIBATh YTBEPKICHUS
C TOMOIIBIO HHIAYKIMU M pacCyKIaTh NEIyKTUBHO, HCIIOJNB30BaTh O0O0OIIEHHE U
KOHKpPETU3alMI0, a0CTparupoBaHWE€ H  aHAJNOTHUIO, (QOpPMUPYET  KpeaTHBHOE
U KPUTHYECKOE MBIIILJICHHUE.

B xone uzydenus yue6HOro Kypca «Anredpa u Hayaia MaTeMaTHYeCKOTO aHAIIU3a)
oOyuaroluecs TOMYYaloT HOBBIA ONBIT PEHICHUS MNPHUKIAJHBIX 3a/a4, CaMOCTOATENbHOTO
MOCTPOCHHSI MAaTeMaTUYeCKHX MOJIeJIel pealbHBIX CHUTYyalllil, WHTEpIpeTaluu
MOJIYYCHHBIX PEIICHUH, 3HAKOMSTCS C MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE W UCKYCCTBE, C BHIJAIOMIMMHUCS MATEMATUIECKUMU OTKPBITHSIMU U HX
aBTOpPAMHU.

VY4eOHbIil Kypc 0071a/1a€T 3HAYUTEIBHBIM BOCITUTATENILHBIM TTOTEHIIMAJIOM, KOTOPBIi
peanm3yeTcss Kak dYepe3 ydeOHBI Marepual, CHOCOOCTBYIOIMMNA (HOPMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U yepe3 crenupuKy yaeOHON AeSTEIbHOCTH, TPEOyoIIe
MPOJIOJDKUTETFHON KOHIICHTPAIIMM BHUMAHMS, CAMOCTOATEIHLHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN Pe3yJIbTar.

B ocHoBe meromukm 0o0ydeHHs anreOpe W HavajaM MaTeMaTHYEeCKOTO aHaIn3a
JICKUT IEATCTbHOCTHBIA MPUHIIATT O0YICHHUS.

B cTtpyktype ydeOHOTO Kypca «Anrebpa W Hadajga MaTeMaTUYECKOTO aHaIM3a»
BBIJICTICHBI CIIEAYIONINE COJEPKATETbHO-METOAMYECKUE THHAM: «Yncna W BBHIYUCICHUS,
«DyHkuuu u rpadpukn», «YpaBHEHUsT U HepaBeHCTBa», «Havama MaremaTHdyeckoro
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aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEpKATEIHbHO-METOIMUYECKUE
JUHUU W3Y4YaroTCsl HA MPOTSHDKEHUU JABYX JIET OOy4YEHUs HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSSA APYT JApyra W MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMHu W pasjaeiiamu. J{aHHbI y4eOHBIH KypcC SIBISETCS MHTETPATHUBHBIM, MOCKOJIBKY
o0benuHsET B ce0e cofepkaHhue HECKOJbKHUX MAaTeMAaTHUYECKUX JUCHHUIUIUH, TAKUX KaK
anredpa, TPUrOHOMETPHS, MATEMAaTUUECKUI aHAJIU3, TEOPUS MHOXKECTB, MaTeMaTHYECKast
noruka u apyrue. [lo mepe Toro xak oOydaromuecs OBJIAJEBAIOT BCE 00OJee MMPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  T[OclefoBartelbHO  (opMupyercs u
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYIO MOJIENIb peajbHOW CUTYyallUH,
NPUMEHATh 3HAHMS, MOJYYEHHBIE NpPH H3YYEHUH Y4eOHOro Kypca, ISl PelICHUs
CaMOCTOATENIbHO  C(OPMYJTMPOBAaHHOM  MaTreMaTHUyecKoM  3ajaud, a  3aTeM
WHTEPIPETUPOBATH CBOW OTBET.

ConepxaTenbHO-METOIMYECKAss JUHUS «Yuclia W BBIYUCIICHUS» 3aBepIlaeT
dbopMupoBaHUE HABBIKOB HCIIOJIL30BAHUS JICMCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo Ha ypOBHE OCHOBHOro obmiero oOpaszoBanus. Ha ypoBHe cpeaHero ooOiiero
oOpa3zoBaHusl 0cO00€ BHHUMaHUE yJemseTcs (POPMHUPOBAHMIO HABBIKOB PAITMOHATBHBIX
BBIYHCJICHUH, BKJIIOYAIONMMX B ce€0sl MCIOJIb30BAHUE PA3IUYHBIX (POPM 3amucu 4ucia,
yMEHUE JeJaTh TPUKHUAKY, BBITIOJHATh NPUOIUKEHHBIE BBIYUCICHUS, OICHUBATH
YHUCIIOBbIE BBIPAKEHUS, pabOTaTh C MaTeMaTHYECKUMHM KOHCTaHTaMH. 3HAKOMBIE
oOy4JaromuMcsi MHOXKECTBA HATYpalbHBIX, IEIbIX, PALMOHAIBHBIX U JACHCTBUTEIBHBIX
YuCcell JOMOJTHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCelNl. B KaXX0M M3 3TUX MHOXKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBbIE €My crenuduueckue 3afadyd U OIeparuu: JeJIeHHue
HAIeJIo, ONEPUPOBAHUE OCTATKAMHU HAa MHOXKECTBE IIEJIBIX YHCEN, 0COOble CBOWCTBA
pPaIMOHANIBHBIX U HWPPALMOHAIBHBIX YHCEN, apu(PMETHYECKHE OIMepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATypaJdbHOM CTEMEHM HA MHOXKECTBE KOMIUIEKCHBIX YHCEN.
bnarogapsi mocienoBaTenTbHOMY — PACIIMPEHUI0 Kpyra HCHOJIB3YEMBIX 4YHCENl |
3HAKOMCTBY C BO3MOXHOCTSAMHM WX TNPUMEHEHMS [JIsl PEUICHUS Pa3IMYHBIX 3ajad
dopMupyeTcsi MpeACTaBICHUE O €IWHCTBE MaTeMaTWKH Kak Hayku U e€ ponu
B IOCTPOCHUM MOJENIEH pealbHOr0 MHpa, MIUPOKO HCIONB3YIOTCS 00001IeHne u
KOHKpPETHU3ALIUS.

Jluausa «YpaBHEHHS W HEPAaBEHCTBA» PEANU3YETCS Ha MPOTSKEHUH BCETO OOydYCHHUS
Ha YPOBHE CpEeIHEro 001ero oopa3oBaHus, MOCKOJIbKY B KaxIoM pasnene [Iporpammer
MPEAYyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3ajnad. B pesynbrate oOywaromuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAAMU PEIICHUS PALMOHAIBHBIX, HPPAlUOHATbHBIX,
MOKA3aTeNbHBIX, JOTapU(PMUIECKUX U TPUTOHOMETPUICCKUX YpaBHEHUN, HEPABEHCTB U
CUCTEM, a TakKe 3aJady, cojepKalux mnapamerpbl. llolydeHHbIE yMEHHSI HIMPOKO
MCIIOJIB3YIOTCS TIPH UCCIEAOBAHUH (PYHKITUH C TIOMOIIBIO TTPOU3BOIHOMN, TIPH PEIICHUH
MPUKIIAIHBIX 3aJlad W 3a7a4 Ha HaXOXKJI€HHE HAuOOJIbIINX U HAUMEHBINUX 3HAYCHUU
dbynkuun. [laHHas conepxareiabHas JUHUS BKIIOYaeT B ce0sl Takxke (POpMUPOBAHUE
YMEHUM BBINOJHATH pacy€Tel 1o ¢opmyliaMm, MNpeoOdpa3oBaHUs PALMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKCHUM, a TaK¥Ke BBIPAXKEHUI,
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colepKalluX CTerneHu u Jorapudmsl. brarogaps wu3yyeHUro anredpandyecKkoro
Marepuajia IPOUCXOIUT JajbHEillee pa3BUTUE AJITOPUTMUYECKOTO M aOCTPaKTHOTrO
MBIILJIEHUS 00yYaromuXxcst, OPMUPYIOTCSI HABBIKH JE€AYKTHUBHBIX pacCyKICHHUM, paboThl
C CUMBOJIbHBIMU (hOpMamu, NpPeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE
paBEHCTB M HepaBeHCTB. AunreOpa mnpemyaraeT A((PEKTUBHbIE  HHCTPYMEHTHI
JUISl pELIEHUS IPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3a]1a4, HATJSAHO JEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanveckass JiuHUA  «DyHKIMM U Tpaduku»  TECHO
NEeperIeTaeTcsl ¢ APYruMU JIMHUAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATEIBHOCTh ~ M3YYEHHs ~ Marepuana. [3ydeHue  CTENeHHOM,
NOKa3aTeIbHOM, JIorapuMHUUECKO U TPUTOHOMETPUYECKUX (YHKLMNA, UX CBOUCTB U
rpauKoB, HCHOJb30BaHME (YHKUUN IS pelIeHus 3ajJad M3 JPYyrux Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJU30M, TaK U
C pellleHHeM ypaBHEHHM M HepaBeHCTB. llpu 3ToM Oosbllloe BHUMAaHHE YAENSETCS
(GbopMHUPOBaHUIO YMEHHUSI BBIpaXaTh (POPMYJIAMH 3aBUCUMOCTH MEXIY pPazIuYHBIMU
BEJIMYMHAMH, HCCIEAOBATh MONYYeHHbIe (DYHKIMH, CTPOUTh MX Tpaduxu. Marepuan
ATOU Co/lepKaTeIbHON JIMHUM HAEJIEH HA Pa3BUTHE YMEHHI U HAaBBIKOB, MTO3BOJIIOIINX
BBIP@XKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMyHON (opMe: aHATUTHUUYECKOM,
rpaguyeckoi u cioBecHoU. Ero nzyueHnue crnocoOCTBYeT pa3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHUI0O M  KOHKPETU3allMH, HCIOJb30BAaHUIO
aHaJIOTUH.

CopnepxarenbHass JmHUA «Hadana MareMaTnyeckoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO pACIIMPUTH KPYI KaK MAaTEeMaTU4YeCKUX, TaK M IPUKIAIHBIX 3azad,
JOCTYTHBIX 00YyYalOMIMMCsl, TAK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH I'pauKu
CJIOKHBIX (DYHKIIMH, ONpeAessaTh UX HauOOJIbIINE U HAMMEHbIINE 3HAYEHUS], BBIYUCIIATh
wiomaau Guryp u o0bEMBI TeJl, HAXOJUTh CKOPOCTU M YCKOpeHus mporeccos. JlaHHas
COJZIEpIKaTEIIbHAsL JIUHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH IIOCTPOCHHSI MATEMATUYECKUX
MOZECJIE pealbHBIX CUTyallMd, I[I03BOJIICT HAXOAWTh  HAWIYYILEE  pEUICHUE
B INPUKIAAHBIX, B TOM 4YHUCJIE COLHAJIbHO-3KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBaMH MAaT€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pPAa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTHYECKOTO M KPEaTUBHOTO MBINUICHHUS, (QOPMUPOBAHUIO YMEHUH
pacro3HaBaTh IPOSIBICHUS 3aKOHOB MAaTEMAaTHKM B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOLIUXCSA pe3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKAsT TUHUSA «MHOXKECTBA M JIOTHKa» BKJIIOYAET B ce0s
AJIEMEHTHI TEOPUHM MHOKECTB U MAaTEMaTUYECKOU JIOTHMKU. TE€OpPETUKO-MHOKECTBEHHBIE
IIPEACTABICHNs NPOHM3BIBAIOT BECh KYpC IIKOJBHOM MATEMAaTUKU W Ipejararor
Haubosee yHHBEpPCAIbHBIA $3bIK, OOBEAMHSIOMIMNA BCE pPa3Aeibl MaTeMaTHKU U €€
NPUIOKEHUHM, OHM CBA3BIBAIOT PA3HbIE MATEMATHYECKHE IUCUMIUIMHBI M HMX NMPHIOKCHUSA
B enuHoe uenoe. IloaTomy BaXHO 1aThb BO3MOXXHOCTH OOYy4YaroIIEMYCs MHOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMAaTHUKH W UCIIOIB30BATH €0

13



®denepanpHas pabouas nporpamma | Marematuka. 10-11 kiaccel (yriryOJn€HHBIH YpOBCHb)

JUTSL BBIpaXKEHUSI CBOMX MbICTEH. [[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATUKH KaK HAyKH
cieayeT NpHU3HATH CBOMCTBEHHYIO €W CTPOroCTh OOOCHOBAaHMI U CleJOBaHUE
OnpeAeNéHHbIM TpaBUaM MOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C 3IIEMEHTAMHU
MaTeMaTU4YeCKONM  JIOTMKU  CIIOCOOCTBYET  Pa3BUTUIO  JIOTUYECKOTO  MBIIUICHUS
oOydJaromuxcs, MO3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS HAa OCHOBE JIOTMYECKUX
npaBuii, JOpMHUPYET HABBIKU KPUTHUECKOT'O MBIIILICHHUS.

B yueOHOM Kypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHaM3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHUYECKOI0 MOJCIUPOBAHUS, KOTOpPbIE MPU3BaHbl CIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOEHUSI MOJIETIEH pealIbHBIX CHUTYallUi, HMCCIETOBaHMUS
ATUX MoOjelied C TOMONIbI0 amnmapara anreOpbl M MaTeMaTUYecKOTO aHalu3a,
UHTEpPIpPETAIlMK TOJTYyYEHHBIX PE3yJbTaTOB. TaKue 3aJlaHusl BIUIETCHbl B KaXIbIH
U3 Ppa3lelioB NpPOrpaMMbl, IMOCKOJbKY BECh MaTepuad Y4yeOHOro Kypca IIHUPOKO
UCTIONIB3YETCS  JUISI  PEIICHWs MPUKIAJHBIX 3adad. l[lpu pemieHun peanbHBIX
MPaKTUYECKUX 3a7a4 00ydJaronuecs pa3BUBaOT HAOIIOaTeIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BAaTh aHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh Tpobiiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIATHBIX 3a7a4 OPraHu3yeTcsl B IMPOIECCe M3YUYCHHS BCEX TeM y4eOHOro Kypca
«Anre0Opa 1 Ha4ajla MAaTEMaTHYECKOT0 aHATN3ay.

Ha wusyuyenue ydeOHOro kypca «Anredpa u Hayala MaTeMaTHYECKOTO aHaIN3a»
orBoauTcs 272 yaca: B 10 xnacce — 136 vacoB (4 yaca B Henemo), B 11 kimacce —
136 gacoB (4 yaca B HEJIEIIO).

COJEPKXAHME OBYUYEHUA
10 KJIACC

Yuciia v BIYUCICHUS

Panvonansabie uucina. OOBIKHOBEHHBIE M JIECATHUYHBIE JApPOOH, TMPOICHTHI,
OeckoHeuHbIe nepuoaudeckue apoou. [Ilpumenenue apodeit 1 IPOLEHTOB IS PEIICHUS
MPUKIAAHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEaIbHOU KU3HH.

JlelicTBuTeNnbHBIE ~ YMCla.  PanuoHanbHBlE W HMPPAUMOHAIBHBIE  YHUCIIA.
Apudmernyeckre onepanuu ¢ JeHCTBUTEIBHBIMU YnicIaMu. MoOyb TeHCTBUTEIBHOTO
quclia U ero cBoricTBa. [IpubnmkEHHbIC BHIYUCIICHHS, TIPABUIIa OKPYTJICHUS, TPUKHUIKA U
OLICHKA pe3yJIbTaTa BBIYMCICHUM.

Crenenb ¢ 1enbIM mokasareneM. bunoMm Hprotona. Mcnosp3oBanue nmoaxomsiei
GbopMBI 3ammcH JEUCTBUTENBHBIX YHCEN JJIs PEHICHUS MPaKTUYeCKUX 3anad |
MPEICTABICHUS TAHHBIX.

Apudmerndyecknii KOpeHb HATypaTbHOUW CTETICHH U €T0 CBOKCTBA.

Crenenp ¢ panuMoOHaJIbHBIM  TOKa3aTeleM W €€ CBOWCTBa, CTENEHb
C JECUCTBUTEIBHBIM MOKA3aTEIIEM.

Jlorapum wuucna. CpoiictBa norapudma. [ecaruuHble U HaTypajbHbIE
norapu@mel.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHI€HC YMCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE NIPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHMS.
PaBHOCWIIBHBIE ypaBHEHHMsT W  ypaBHEHuUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHHS] LEIbIX U JAPOOHO-pALMOHANBHBIX YpPaBHEHUN H
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOW NEPEMEHHOM. [[eleHre MHOrowieHa Ha MHOTO4YJIEH
c ocratkoM. Teopema be3y. Muorowiensl ¢ uenbsiMu koddduuuenramu. Teopema
Buera.

[IpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUH, COJEPKAIIUX CTENEHU U KOPHH.

HppanmonaneHble ypaBHeHHs. OCHOBHBIE METOJBl PEUIEHUS HPPALUOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble ypaBHEHHsS. (OCHOBHBIE METOJbl PEIICHUS IOKa3aTEIbHBIX
YPaBHEHUM.

[IpeoOpa3oBanue BbIpakeHHH, COAEPKALIMX JOrapu(MBI.

Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METOJABI PEIICHUS JOrapu(pMUUECKUX
YPaBHEHUM.

OcHoOBHbIE TPUTOHOMETPUUYECKUE dbopMyIbL. [IpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIpAKCHUN. PelieHre TpUuroHoMeTpu4ecKux ypaBHEHUN.

Pemenne cucrem nMHEHHBIX YpaBHEHHMH. Marpuua CUCTEMBI JIMHEHHBIX YPABHEHUHU.
Onpenenurenb MaTpUllbl 2X2, €ro reOMETPUYECKUNA CMBICT U CBOMCTBA, BBHIYHCIICHHE
€ro 3HA4YE€HUs, IPUMEHEHHUE ONpEAECIUTENs Uil PELICHUS CHUCTEMBI JIMHEHHBIX
ypaBHEHUU. PellleHrne NpUKIIaAHbIX 3a/1a4 ¢ TOMOIIbIO CUCTEMbI JINHEUHBIX YPaBHCHUM.
HccnenoBanne mocTpOCHHOW MOJIEIIH C IOMOIIBIO MATPHIL U OITPEICITUTEIICH.

[TocTpoeHne wmareMaTHYECKUX MOJECIEH peaJbHOM CUTyalldd C TOMOIIBIO
YpaBHEHUH W HEPaBEHCTB. I[IpuMeHEHME YypaBHEHUWW W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3aJ1ay U3 Pa3IMYHbIX 001acTel HAYKH U peaabHOM KU3HHU.

DOyHKUNH U TPaPuKn

Oynkmus, crnocoObl  3amaHus  QyHkiuu. B3aumHO OoOpaTHBIE  (PYHKIIWU.
Komnosummst pyskmuii. ['paduk pyHkumun. DneMeHTapHbie Tpeodpa3oBaHus rpadukoB
byHKIH.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHwi ¢GyHkumu. Hynmu QyHKIum.
[IpomexyTku 3HaKonmocTostHCTBA. YETHbie W Heu€THble (yHkuuu. llepmoanueckue
¢ynxmun. ITlpomexyTkn MOHOTOHHOCTH (YHKIMH. MakCUMyMbl ¥ MHHHMYMBI (yHKIUH.
Haubonpmiee n HanMeHbIee 3Ha4eHUST (DYHKIIMHA HA IPOMEXKYTKE.

JluneliHas, KBaapaTUyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
HCCIIEIOBAHUE U TOCTPOCHUE UX IPAPUKOB.

Crenennass QyHKIMS C HATypaJibHbIM W IeJbIM Toka3zaTeneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduxk KOpHsS N-0M CcTeneHW Kak (yHKUMH OOpaTHOM CTENEeHHU
C HATYpAJIbHBIM MOKA3aTEJIEM.
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[lokazarenbHas u sorapudmuueckas (yHKUUMH, HX CBOMCTBA M TpauKH.
Hcnonb3oBanue rpadukoB GyHKUNN AJI PELLICHUs YPaBHEHUIA.

Tpuronomerpuueckas OKpy>XKHOCTb, OIIPENEIECHUE TPUTOHOMETPUYECKUX (PYHKITUI
YUCJIOBOT0 apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B PEANIbHBIX Mpoleccax U fABICHUSX. ['paduku
pEANBHBIX 3aBUCUMOCTEM.

Hayana MaremaTHyeckoro asajusa

ITocnemoBaTeIbHOCTH, CIIOCOOBI  3aJaHMsl  MOCJeHOBaTeIbHOCTEH. MeTox
MaTeMaTU4EeCKOM HUHAYKIMUA. MOHOTOHHBIE U OIPAHUYEHHBIE IIOCJIEAOBATEIBHOCTH.
HcToprs BO3HMKHOBEHHS MAaTEMaTHYECKOro aHalu3a Kak aHalu3a OeCKOHEYHO
MaJIbIX.

Apudpmernyeckas U TeOMeTpUYecKas mporpeccud. beckoHeuHo yObIBaroias
reoMmerpuueckass mnporpeccusa. Cymma OeCKOHEYHO YObIBalOUIEH TIeoMeTpUYecKon
nporpeccuu. JIMHEMHbIM U SKCIIOHEHUUAIBbHBIN pocT. Yucno e. Popmyia CIOXKHBIX
IPOLEHTOB. MCIonb30BaHne NpOrpeccuu Uil PELIeHUs pealbHbIX 3a/1a4 IPUKIIAJIHOTO
Xapakrepa.

HenpepoiBabie QyHKIMH ¥ UX cBoiicTBa. Touku pa3pbiBa. ACUMIOTOTHI TpadUKOB
¢ynkuui. CBoicTBa (DyHKIMI HENpepbhIBHBIX Ha OTpe3ke. MeToJ HHTEepBajoOB
IUI pellieHusl HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPhIBHBIX (DYHKLINN U1 pelIeHus
3a/1ad.

IlepBast u BTOpas mpou3BoAHbIE (QYyHKUMH. OmnpeneneHue, reoMeTpUUYECKUl U
(¢u3nyecKuil cMbICII NPOU3BOIHOMN. YpaBHEHHE KacaTelbHON K rpaduKy QyHKIUU.

[IpousBoaHble 3neMeHTapHbIX (QYHKUMH. [Ipon3BogHas CyMMbl, NpPOU3BEICHMUS,
YaCTHOTO U KOMITO3UIIUU (DYHKIUH.

MHokecTBa M JIOTHKA
MHOX€eCTBO, Olepald HaJ MHOXECTBAMHU U UX CBoMcTBa. [[uarpammsl Dilnepa—
Benna. IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOrO ammapara Jjisi ONMHCAHUS PEaIbHBIX
MIPOLIECCOB U SIBICHUH, IPH PEIICHUH 3a]1a4 U3 IPYTUX YIEOHBIX IPEIMETOB.
Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCWIBHBIE YPABHCHUS.

11 KUIACC

Yucsia v BBIYUCTICHU S

Harypanbnabie u nensie uncna. [I[puMeHeHre NpU3HAKOB JEIUMOCTH LENbIX YUCEIL,
HanOonbIIMi 00mmiA genurensd (nanee — HOJI) n HanMmensInee ob1iee kpatHoe (nanee —
HOK), ocratkoB mo Mopayinw, ainroputMma EBKiIuga ajis pemieHus 3aaad B IENbIX
YUCIax.

KommnekcHbie uncia. AnredOpanueckas W TpUTOHOMETpUYecKass (OpMblI 3alucCH
KOMILUIEKCHOTO 4uciia. ApupMeTHuecKue Omepanud ¢ KOMIUIEKCHBIMH YHCIIAMHU.
N300paxenne KOMIUIEKCHBIX YUCEN Ha KOOpAuHATHOU miockocTH. @opmyna Myaspa.
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KOpHI/I Nn-oM CTEINCHU M3 KOMIUICKCHOIO 4YHCIia. HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI
IJI PCHICHUA (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUICCKUX 3aaa4.

YpaBHeHHsI M HEPAaBeHCTBA

Cucrema ¥ COBOKYNIHOCTh YPaBHEHMI M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpaBHEHUH c IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHre TpuroHoMeTpuyeCcKuxX HEpaBeHCTB.

OCHOBHBIE METO/IbI pELICHUS TOKA3aTEeNbHBIX U JTOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEM palMOHAJbHBIX,
UppalMOHAIBHBIX, TOKA3ATENbHBIX U JOrapu(pMUYECKUX YPABHEHH.

YPaBHeHI/IH, HCPABCHCTBA U CUCTCMEI C ITapaMCTpaMHU.
HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTECM M HCPABCHCTB K PCHICHUIO MAaTCMATHYCCKUX

3a/lady U 3a7a4 U3 Pa3IMYHbIX O0JacTeil HayKu W peajbHOW >KM3HU, MHTEPIIpETAIUs
NOJIyYEHHBIX PE3yJIbTATOB.

DYyHKIUH U TPaPuKU

I'padpux xomnoszuruu Qynkuui. ['eomeTpuyeckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTpuyeckue (yHKIHMH, UX CBONCTBA U IpaduUKH.

['paduyeckue MeTobl PEeLICHUS] YpaBHEHUN U HEPABEHCTB. I 'paduueckue MeTo bl
peleHus 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanue rpadukoB (yHKUMHA JUIsI  MCCIEAOBAaHUSA  IPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HMKAIOT NpPHU PELIEHUH 3alady W3 JpYIHX Y4YeOHBIX
MPEIMETOB U PEAIbHON KU3HH.

Havyana wmaremMaTH4eckoro asajm3a

[IpuMeHeHne TPOM3BOJHON K HCCIEIOBaHWIO (YHKIMA Ha MOHOTOHHOCTH H
sKCTpeMyMbl. HaxokneHune HauOOoNbIIer0 W HAWMMEHBIIETO 3HAYEHUW HEMpPEpPBIBHOM
(GYHKIIMN HA OTpPE3KE.

[IprMmeneHne npou3BOTHON ISl HAXO0KAECHUS HAWITYUIIETO PEIICHHS B IPUKIIAHBIX
3a/1avax, /s OMpeIesieHrs CKOPOCTH M YCKOPEHUS TIPOoIlecca, 3aIaHHOTO (hOPMYIION HITH
rpaduxom.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpa3Hbie
aneMeHTapHbIX GyHKIuN. [IpaBuia HaxX0XACHHS TEPBOOOPA3HBIX.

NHuTterpan. I'eoMeTpudeckuii CMBICI HWHTETpasia. BplUuCiIeHHE ONpenenéHHOro
uHTerpaia no popmyne Heiorona—Jleitouuma.

[Tpumenenne uHTETpaNIa s HAXOXKIACHHS TUIONIAIeH MIIOCKUX (Guryp n o6bpEMOB
r€OMETPUUYECKHUX TEIL.

[Ipumepsr  pemenuid  auddepeHanbHbIX  ypaBHeHUW. MaTeMaTtuueckoe
MOJIETMPOBAHUE PEATbHBIX MPOLECCOB C TOMOIIIbIO TU(PdEepeHIINATIBHBIX YPABHEHHI.
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MNPEAMETHBIE PE3YJBTATDI

K koniy o0yuenus B 10 kiacce 00y4aromiuiicss HOJy4uT CAEAYIOIINE MPEAMETHBIE
PE3yJIbTATHI IO OTAEIBHBIM TeEMaM (eaepanbHOl padouell mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hayajga MaTEMaTHYECKOTO AaHATIU3a»:

Yucaa U BHIYUCICHUSA:

CBOOOJIHO  OINEPUPOBATH MOHATUSMH: paAlMOHAIBHOE YHUCIO0, OeCKOHEYHas
nepuoandecKas Ipoob, MPOLEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX
Y ICUCTBUTEIILHBIX YUCEN, MOAYJb IEMCTBUTEIBLHOIO YHUCIIA;

MPUMEHATH JPOOU M TPOICHTHI ISl PEIICHUs MPUKIAIHBIX 3a7a4d U3 Pa3InuHbIX
OTpaciiedl 3HaHUHN U peaIbHOMN KU3HU;

NPUMEHATh TNPUOTMKEHHBIE BBIYUCICHHS, NpaBUiIa OKPYIJICHUS, MNPUKUIKY U
OIIEHKY PE3YyJIbTaTa BIYUCIICHUII;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTENEHb C IEJIBIM MOKA3aTEeNIEeM, UCIIOJIb30BATh
MOIXOAAIIYI0 (OpMY 3amHMCH JACHCTBUTENBHBIX YHCEN JUIS PEIICHHS MNPAKTHYECKUX 3ajay
Y TIPEJICTABJICHUS TAaHHBIX;

CBOOOJIHO ONEPUPOBATh TMOHATUEM: apPUPMETHUYECKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJTHO OMEPUPOBATH IOHSATHUEM: CTENEHb C PAIlMOHAJIBHBIM TOKa3aTeleM;

CBOOOJIHO OTEPHPOBATh MOHATHAMU: JOTAPUPM YHUCHA, JSCATHUHBIE M HATYpalbHbIE
norapudmer;

CBOOOJTHO OMEpUPOBATh TMOHATUSMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh MOHATHUSIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHT€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUsI U HepaBeHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbBHBIE HEPABEHCTBA;

NPUMEHATh PA3NUYHBIE METOJbl PEIICHHS PAIMOHANBHBIX U JPOOHO-PAI[MOHATHHBIX
YpPaBHEHUW, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHHS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW TIEPEeMEHHOMH,
MHOTOWJICH C IeJbIMU KOd(PUIMEeHTaMu, KOPHU MHOTOWICHA, MPUMEHSATH JCIICHUE
MHOIO4WIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera miist pemeHus
3a7a4;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMH: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpPHIIA,
ONPEJICIIUTENh MATPHUIIBI 2 X 2 U €r0 TEOMETPUUYECKHAIN CMBICJ, UCIIOJb30BaTh CBOMCTBA
ompenenuTens 2 X 2 Ui BBIYHCICHUS €ro 3HAa4YeHUs, MPUMEHSATHh OMPEICIUTEIIN
JUISL PEIIEHUs CHUCTEMBI JIMHEWHBIX YPABHEHWM, MOJEIHMPOBATh pPEANbHBIE CUTyalUH
C MOMOIIBI0 CHUCTEMBbI JIMHEHMHBIX YPaBHEHHM, HCCIEIOBATh IOCTPOCHHBIE MOJIEIIH
C TOMOUIBIO MAaTPULL U ONPEJIEIIUTENIEN, UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3YJIbTAT;

MCIIO0JIb30BaTh CBOMCTBA ACHCTBUM ¢ KOPHSIMH JIsl PeoOpa30BaHUsl BIPAKCHUMH;
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BBINIOJIHATh MPEe0oOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUN, COAEP)KALIUX CTENEeHU
C PallMOHAJIBHBIM I10KA3aTEeJIEM;

MCII0JIb30BaTh CBOICTBA Jorapu@moB s npeoOpa3oBaHus JOrapupMHUUECKUX
BBIPAKCHUU;

CBOOOJHO ONEepUpOBaTh MOHATUAMH: HppAMOHAJbHbBIE, MOKa3aTelIbHbIE W
Jorapu(pMUYECKUe YpPaBHEHMsS, HAXOJUTh HMX PELIECHUS C IMOMOILIbI0 PAaBHOCUIBHBIX
[IEpEXO0J0B UJIN OCYLIECTBIIAS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (OpMyIbl il MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEpPUPOBATH MOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTD
HEOOXOaUMbIE (OPMYJNbl JJI PEIICHUs OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
YPaBHEHUM;

MOJIETUPOBATh PealIbHbIE CUTYallUd Ha SI3bIKE aNreOpbl, COCTABISATH BBIPAXKECHMUS,
YPaBHEHUs, HEPAaBCHCTBA II0 YCIOBHUIO 3aJayM, UCCIEL0BATh ITOCTPOCHHBIE MOIENIH
C MCIIOJIb30BAHUEM almmapaTa anareopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OIEpUPOBATh MOHATHUAMHU: (DYHKIMS, CHOCOOBI 3agaHus (PYHKIIHMH,
B3aMMHO OOpaTHble (QYHKIHUU, KOMIO3UIUS (QYHKIMHA, rpaduk (QYHKIIUU, BBHIMOIHATH
AJIEMEHTapHble IpeoOpazoBaHusl rpa@uKoB (QyHKIIH;

CBOOOZHO ONEpUpPOBATh MOHATUSAMU: 00JACTh OMPENENCHUS] U MHOKECTBO 3HAYEHHUH
(GyHKUMH, HYJIH PYHKLIUH, TPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO  ONEpUpOBaTh MOHATUAMU: UETHbIE M  HEU€THbIe  (DyHKIUH,

nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUU, MAaKCUMYMBI U
MHMHUMYMBI QYHKIUH, HAUOOJbIIEE U HAUMEHbIIEE 3HAUYeHUE (QPYHKIMU HA TPOMEKYTKE;
cBOOOJ/IHO ONEPUPOBATH MOHATUAMU: CTEIIEHHAsl (DYHKIUS C HATYPAJIbHBIM U IIEJIBIM
nokaszaTenieM, rpaduk CTEEHHOW (PyHKLUMU C HATypaJbHBIM M II€JIBIM IOKa3aTeleM,
rpaduK KOpHs N-0f cTeneHW Kak (YHKIIMH OOpAaTHOW CTENEHH C HaTypaJbHBIM
HoKa3aTesneM;

ONepUpOBaTh MOHATHAMU: NTUHEIHAs, KBaJpaTHYHAsA U JPOOHO-THHEHHAs QyHKLHY,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TOCTPOEHUE UX IPapuKOB;

CBOOOJIHO ONEpPUPOBATh MOHATHAMH: TIOKa3aTelbHas U JorapupmMuyeckas

(yHKIMY, UX CBOWCTBA M rpauKu, UCTONB30BATh UX Ipa(UKH 171 PelIeHUs YpaBHEHHUI;

CBOOOJIHO  OMEpUPOBATH  IMOHATHAMH: TPUTOHOMETPHYECKas  OKPYKHOCTb,
OIpe/ieIeHNe TPUTOHOMETPUYECKUX (DYHKLIUH YHCIOBOTO apryMeEHTa;

UCIONB30BaTh Tpaduku GYHKIUI 711 MCCIeT0BAaHUS MPOIIECCOB U 3aBUCUMOCTEH
IpU PEIICHUH 337ad U3 APYTUX y4eOHBIX MPEAMETOB U pealbHOM JKU3HH, BBIpaXaTh
(dopmynamMu 3aBUCUMOCTH MEXy BETUYHMHAMU;

Havyana wmaremMaTH4ecKOro asajiusa:

CBOOOJIHO OMNEPHUPOBATh MOHSATUSMH: apupMeThyeckass U TeoMeTpuuecKas
nporpeccusi, O0€CKOHEYHO YObIBaloOllas TeOMETPUYECKasi MpOorpeccusi, JIUHEHHBIA U
AKCIOHEHIMAIBHBIA POCT, (QOopMysia CIOXHBIX TMPOLEHTOB, HUMETb IMPECTaBICHUE
0 KOHCTaHTE;
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UCIIOJIb30BaTh MPOTPECCUM JUISl PEIICHHUS pPEATbHbIX 337ad4 PUKIAJHOTO
XapakTepa;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMU: IOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHMs
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OTPaHUYECHHBIE MTOCIIEI0BATEIBHOCTH, IOHUMATh
OCHOBBI 3apOKJI€HUSI MAaTEMATUYECKOT0 aHAIN3a KaK aHaJIu3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: HENpPEpbIBHbIE (DYHKIUHU, TOYKU pPa3pbiBa
rpaduka QyHKIMHU, aCUMIITOTHI rpapuka GyHKIUU;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKUHUSA, HENpEepbIBHAs Ha OTPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI AJIs pelieHus 3a1a4;

CBOOOJTHO OMepUpOBaTh MOHATUSMU: NEpBas M BTOpas MPOU3BOAHBIE (PYHKIUH,
KacarejabHas K rpaduky GyHKINU;

BBIUUCIISITh MPOU3BOJHBIE CYyMMBbI, POU3BE/ICHUS, YaCTHOTO U KOMIMO3UIIMHU ABYX
(GyHKUUH, 3HATh MPOU3BOHBIE AIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUI CMBICIT MPOU3BOIHON AJIsl perieHus
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATh MOHATHUSIMU: MHOXKECTBO, OTEpAIlMy HaJl MHOXKECTBAMHU,

VCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arnmapar il ONMUCAaHUS PEATbHbBIX
IIPOIIECCOB U SIBJICHUM, TIPU PEIISHUH 3a]1a4 U3 IPYTUX YUeOHBIX IPEAMETOB;

CBOOOJIHO ONEpPUPOBATh IOHATHSAMU: OINpeleSieHne, TeopeMa, YpaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTEMaTHYECKOr0 OOBEKTa, J0KA3aTelIbCTBO, PaBHOCUJILHBIC
YPaBHEHUSI U HEPABEHCTBA.

K konity o0ydenus B 11 ki1acce 00yJaromuiics MOJYIHT CICAYIONINE TPEIMETHBIC
PEe3YIBTATHI MO OTACIBHBIM TeMaM (eaepantbHOi paboueii mporpaMMbl y4eOHOTO Kypca
«Anrebpa ¥ Hadajga MaTEMAaTHYECKOTO aHATTN3ay:

Yuciaa v BHIYUCICHUSA:

CBOOOJTHO OMEPUPOBATHh MOHATUSIMH: HATYpaIbHOE M II€JI0€ YHUCI0, MHOXKECTBA
HaTypaJIbHBIX U LIEJIBIX YUCEN, UCIIOIB30BaTh MIPU3HAKU AeIUMOCTH 1enbiX yucen, HOJI
1 HOK HatypasibHBIX UKCen JJIsl pelieHus 3a/1a4, IPUMEHTh anroput™M EBkiunaa;

CBOOOTHO OTMIEPUPOBATH MOHATHUEM OCTATKA MO MOJYJIO, 3aITUCHIBATh HATYPAIbHBIC
YUCJla B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUUCIICHUSI;

CBOOOJHO OMEpUPOBATh TMOHATUSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX 4YHCEJ, MPEACTaBIsATh KOMIUIEKCHbIE 4YHUCla B anreOpanyecko u
TPUTOHOMETPUYECKON (OpMe, BBITIONHATH apu(PMEeTHUEeCKHe oIepanuu C HUMU U
M300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHHsI W HepaBeHCTBa:

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: HUpPpPAMOHAIBHBIC, T[OKAa3aTElIbHbIE U
norapuMUYECKre HEPABEHCTBA, HAXOAUTh MX PEUICHUS C MOMOIIbI0 PaBHOCHIBHBIX
MEPEXOA0B;

OCYILIECTBIISITH OTOOP KOPHEHN MPU PEIICHUH TPUTOHOMETPUUECKOTO YPABHEHUS;
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CBOOOJIHO OMEPUPOBATH NOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, TPUMEHSThH
HEOOXonUMble (OPMYJBI I PELICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CUCTEMA M COBOKYNHOCTh YpaBHEHUH H
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBUS, HAXOIWUTh PEIICHUS
CUCTEMBl M COBOKYITHOCTEH pallMOHAIBHBIX, HPPALHOHAJIBHBIX, ITOKA3aTEIbHBIX H
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarh palnroHaIbHble, UppallMOHANIbHBIE, TTOKa3aTeIbHbIC, JorapupMuUecKkue u
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEPIKAINE MOYJIN U IAPAMETPBIL;

OPUMEHSTH TpadruecKkre METOAbI Uil pelIeHUs] yPaBHEHU U HEPABEHCTB, a TAKKe
3a/1a4 ¢ apaMeTpamy,

MOJIETUPOBATh PealIbHbIE CUTYallUHd Ha S3bIKE aNreOpbl, COCTABIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO 3a/1a4M, UCCIEA0BAaTh MOCTPOEHHBIE
MOJIENIM C HCIIOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETHUPOBATH TOJYUYECHHbBIN
pe3yJIbTar.

DOYyHKIUHN U TPAPUKU:

CTpOUTh TrpadUKH KOMIO3UIMK (QPYHKIUH C T[OMOIIBIO 3JIEMEHTapHOIO
UCCJIEIOBAHUS M CBOMCTB KOMIO3UIIUHU JIBYX () YHKIIHIA;

CTPOUTHh T'€OMETpUYECKUE O0pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: I'paUKU TPUTOHOMETPUYECKUX (PYHKINM;

NPUMEHATh (QYHKLUUH U MOJEIUPOBAHUSA M UCCIEIOBAHUS pEaJbHBIX MPOLECCOB.

Havana maTeMaTH4eckoro amajmsa:

UCTIOJh30BaTh MPOU3BOJIHYIO I HWCCIeAOBaHUS (PYHKIMM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJIWUTh HAWOOJNbIIICE W HaWMEHBIIEe 3HAYCHHUS (QYHKIMH HEMPEPHIBHON
Ha OTpE3Ke;

WCIIOJIb30BaTh  MPOW3BOJIHYIO  JUISl  HAXOXKICHUS  HAWIYUYIIETO  PEIICHHS
B TMPUKIAIHBIX, B TOM YHUCJE COIMAIHbHO-9KOHOMUYECKUX, 3a/a4ax, IS OMpeaeIcHUs
CKOPOCTH U YCKOPEHHsI TIpoliecca, 3aaHHOro (GopMyJIon win rpadukoM;

CBOOOJTHO OTEPUPOBAThH MOHATUSAMH: TEPBOOOpaA3HAs, OMpPENeIEHHBIM WHTETpad,
HaXOMUTh TEPBOOOPA3HbIE AIEMEHTAPHBIX (YHKIUHA W BBIYUCIATH HHTETpan 1mo dopmyre
Hrrorona—JleiiOnumna;

HAXOAUTH TUIOMIAAH TUIOCKUX GUTYp U 00BEMBI TEN C TOMOIIBI0 MHTETPANA;

UMETh TPEACTaBICHHE O MaTEeMaTHYECKOM MOJCIMPOBAHUM Ha TMpUMEpe
coctaBiieHus AuddepeHImanbHbIX YPaBHEHUM;

pemiarh MPUKIAIHBIC 3a7a4d, B TOM YHCJIE COIHMATBbHO-DKOHOMHYECKOTO H
¢duznueckoro xapakrepa, CpeJICTBAMH MaTEMaTHISCKOTO aHaIN3a.
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10 KJIACC
HazBanue KonnuecTBo OCHOBHBIE BUJBI JEATEIbHOCTH
OCHOBHOE coJiepxKaHue
paszzena (TeMbl) 4acoB oOy4Jaromuxcs
MHoOkecTBO 24 MHO0€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JCWCTBUTENBHBIX YUCEIL. HaJl MHOXECTBAMU M MX CBOWCTBA. MHO>KECTBEHHBIN amnmapar
MHOTOWIECHBI. Huarpammel Ditnepa — Benna. JUTS ONMCAHMS X014 PELICHUS

ParmonanbHbie ypaBHEHUS
Y HEPABEHCTBA.

CucTembl JIMHEMHBIX
ypaBHECHUH

[IpuMeHeHue TEOPETUKO-
MHOECTBEHHOTO ammapaTa

JUJIs1 pEILIeHUs 3a]1ay.

Panronansabie uncna. OOBIKHOBEHHBIC
U JIECATUYHBIE APOOH, TTPOIICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE IPOOH.
[Ipumenenue apoOelt U MPOIEHTOB
JUISL pEILICHUS TPUKIaHbIX 3a]1a4.
JlecTBUTENBHBIC YUCIIA.
ParnmonanbHbie ¥ UppallMOHATILHBIC
yucia. ApumeTndeckue ornepanuu

C IEeUCTBUTEIbHBIMU YHCIIAMM.
Moayib T1€MCTBUTEIIBHOTO YUCIIA U €T0
cBoictBa. [IpubnmkEHHbIE
BBIYMCIICHHUS, TIPABUJIA OKPYTJICHHUS,
MPUKHUIKA U OIIEHKa pe3yJbTaTa
BBIYKCJICHUH.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
pEeaNIbHBIX MPOLIECCOB U SIBJICHUIA.
OnepupoBaTh MOHATHIMU:
palMoHaIbHOE YUCI0, OECKOHEYHAas
nepuoaudecKkas 1po0b, IPOIEHTHI;
MPPALMOHAIBHOE U JEHCTBUTEIIBHOE
YHCJI0; MOJIYJIb ICHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH MOHITHUS
IIPYA IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeNbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI JUISL PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX

OTpAaCJIed 3HAHUM U PEAIbHOM KU3HMU.

Ncnonb3oBaTh NpuOIMKEHHBIC
BBIYKCJICHUS, TTPABUJIa OKPYTJICHUS,
MIPUKUJIKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUM.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

1 IpOOHO-pallMOHANbHBIX YpaBHEHHUI

Y HEpaBEHCTB. MHOIOWIEHBI OT OJJHOU
IIEpEMEHHON. JleneHre MHOTro4IeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrouseHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pewienne cucrteM JIMHENHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MAaTpHUIIbl 2X2, €ro reOMETPUUYECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYEHHUs; IPUMEHECHHUE ONIPEACTUTEIS
JUISL PELLIEHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEHHBIX
ypaBHECHUH

[IpuMeHATH pa3IUyYHbIE METOABI
pelieHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAK)KE
METO]I HHTEPBAJIOB JJIsS PEIIEHUS
HEpPABEHCTB.

OnepupoBaTh NOHATUAMU MHOTOWICH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOYJIEH C OCTAaTKOM, TEOPEMY
be3y u Teopemy Buera ninis peuienus
3aj1a4.

OnepupoBaTh MOHATHSAMH: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONPEACITUTEb MATPUILHI.
HMcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, TPUMEHSTh
ONPEACTUTENH 1JIsl PEUICHUS] CUCTEMBbI
JIMHEVHBIX YPAaBHECHUMU.
MoaenupoBaTh peaibHbIEC CUTYalluU

C IOMOIIBIO CUCTEMBI JIMHECHMHBIX
YPaBHEHUH, UCCIIEOBATh
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECIIUTENEH,
WHTEPIPETUPOBATH MOJTYUYCHHBIN
pe3ysbTaT
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OYHKIMU U TPaPUKH.
CrenenHas ¢yHKUUA
C LIEJIBIM [TOKa3aTeNIeM

12

DyHKIMS, CIOCOOBI 3a/1aHUsI PYHKIUU.
B3aumHo o6paTHbIe GyHKIINH.
Komnozunust pyuxuuit. ['padux
byHKIMU. DIeMeHTapHbIC
npeoOpa3oBanus rpapuKoB GyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKkH 3HAKOTIOCTOSTHCTBA.
UETHbie 1 HEYETHBIC (DYHKITUH.
[Tepuoguyeckue QyHKIINH.
[IpomexyTKku MOHOTOHHOCTH
¢byHkmu. MakcuMyMbl 1 MUHUMYMBI
dbynkuun. Hanbombiiee u HauMeHbIee
3HaueHue (YHKIHUU HA TIPOMEKYTKE.
Jluneiinasi, KBaJipaTuyHas v IpOOHO-
JAuHeHas QyHKIUU. DIeMEeHTapHOe
UCCIIeIOBaHUE U TIOCTPOCHUE TPadUKOB
ITUX (QYHKITUH.

Crenens ¢ 1UeIbIM [TOKA3aTENEM.
bunom HeroToHa.

CrenenHas QyHKIUS C HaTypaJbHBIM
U LEeJbIM IoKa3areneM. E€ cBolicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bl 3a7aHUs PYHKIIUHU; B3AaUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKunuu, 00IaCTh
ONpe/ETCHUs] U MHOXKECTBO 3HAUEHUI
byHKuMU, HYIU QYHKIUH,
POMEKYTKHU 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JMHEWHAs U CTeTICHHAs (PyHKIINH.
BBIMOTHATH 37IeMEHTapHBIC
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTH (PYHKIIUH,
NEPUOIUIHOCTD (PYHKITUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GbyHKIMN, MAKCUMYMbl U MUHUMYMBI
GbyHKIMH, HanOOJIbIIIEE Y HAMMEHBIIIEe
3HaueHue QYHKIIUU HA TIPOMEKYTKE.
®opMyIHpOBaTh U WILTIOCTPUPOBATH
rpaduuecku cBOMCTBA JIMHEWHOMH,
KBaJI[paTUYHOU, IPOOHO-TMHEUHON U
CTeTICHHOU (DYHKITHIA.

Bripaxats (opmynamMu 3aBUCHMOCTH
MEX/1y BEIMYUHAMH.

3HaTh OMpe/IeNICHUE U CBOMCTBA
CTETICHU C LIEJIBIM NTOKa3aTeseM;
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noAXoAsIyIo (opMy 3amucu
JEHCTBUTETb-HBIX YACETT 1T PCIICHHUSI
TMPAKTHYECKUX 3a]1a4 U MPEICTABICHHS
JTAHHBIX

Apudmernyeckuii KOpeHb 15 ApudmeTnyeckuii KOpeHb ®opmynupoBaTh, 3alKCHIBATH

N-OM CTENEHHU. HaTypaJbHOM CTEIIEHU U €0 CBOMCTBA. B CUMBOJIMUECKOU (popme

HppanmoHaibHbIe ITpeobpazoBaHus YMCIOBBIX Y MCTIOJIb30BaTh CBOMCTBA KOPHS

ypaBHEHUS BBIPQXCHUH, COMEPKAIUX CTETICHH N-oif cTeneHu Jisl IpeoOpa3oBaHuUs
U KOPHHU. BBIPAKCHU .
HppatnmonansHbie ypaBHEHHS. Haxonuts penieHust nppamroHantbHbIX
OCHOBHBIE METO/IBI PEIICHUS YpaBHEHHI C TOMOUIBIO
UppalOHAIbHBIX YPABHEHUH. PaBHOCUJIBHBIX NIEPEXOI0B U
PaBHOCHIIbHBIE TIEPEXOJBl B PELICHUU OCYILECTBIISISI IPOBEPKY KOPHEH.
UPPAIMOHAIBHBIX YPaBHCHUH. Ctpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpaduk KOpHs N-oi N-oii cTeneHu Kak 00paTHOi
CTEIEHH KaK PYHKIUH 0OpaTHOM 11 QYHKIMU CTETIEHU C HaTypajibHbIM
CTENEHH C HATypaJbHBIM IOKa3aTeaeM NoKa3aTeJieM

[ToxazaTenbHast pyHKLIHUS. 10 Crenens ¢ palioHaIbHBIM ®opMyIHpoBaTh ONpeeIeHUE

ITokazarenbHbIE ypaBHEHUS

II0KA3aTesIeM U €€ CBOKCTBA.
[TokazaTtenpHas GyHKIWs, e€ cBOICTBaA
u rpaduk. McnonszoBanue rpaduka
GYHKIIUY [J1s pEIICHHs] YpaBHEHUN.
[TokazarenbHble ypaBHEHHS. OCHOBHBIE
METOJIbl PELICHUS TOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
IIOKA3aTeJIEM.

BemounaaTs npeobpazoBanus
YUCIIOBBIX BBIPAXKEHUH, COJNEPIKAIIUX
CTEIEHU C PALHMOHAIBHBIM
MTOKA3aTeJEM.

Hcnons3oBath HudpoBbIE peCypChbl
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JUTsl IOCTPOEHHUsI Tpaduka
MOKa3aTeIbHON (PYHKINUN U N3YUESHHUS
e€ CBOMCTB.

HaxoauTh pemienns moka3aTeabHbIX
YpaBHECHUU

Jlorapudmuueckas GhyHKuus. 18 Jlorapudm uncna. CBoiicTBa JlaBathb omnpenesneHue Jorapudma
Jlorapupmudeckue norapupma. JlecsiTuaHbIe U YHCIa; AECATUYHOTO U HATYPaTbHOTO
ypaBHEHUS HaTypaJbHbIE TOTapU(PMBI. jorapudpma.
[Ipeo6pazoBaHue BhIpaKEeHUH, Hcrnonw30Bath CBOMCTBA Torapu()MOB
COJICPIKAIIIHX JIOTAPU(PMBI. TUTSL TIpeoOpa3oBaHMS
Jlorapupmuyeckas QpyHKIus, JOTapuU(PMUYECKUX BBIPAKECHUH.
e€ CBOICTBA U rpaduK. Ctpouts rpaduk sorapudmMuyueckoi
Hcnonws3zoBanue rpaduka GyHKIIUN GbyHKIMM Kak oOpaTHOU
JUTS pellieHus] YpaBHEHUH. K IMOKa3aTeJIbHON U UCIOJIb30BATh
Jlorapudmudeckne ypaBHEHHUS. CBOMCTBa Jorapu(MUIecKoil QyHKIIHN
OCHOBHBIE METOBI PEIICHHUS JUTSL peIlieHus 3a/a4.
Jorapu(pMUYECKUX YPaBHEHUM. Haxonuts pemenus
PaBHOCHIIbHBIE TIEPEXOJBI B PEIICHUU norapu(hMUYECKUX ypaBHEHHH
Jorapu(pMUYECKUX yPaBHEHUM C MOMOIIBI0 PaBHOCHIIBHBIX TEPEXO0/10B
WIN OCYILECTBIISIS IPOBEPKY KOpHEH
Tpuronomerpuueckue 22 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC | JlaBaTh OIpECIICHUs CUHYCA,

BBIPAXKCHHUA U YPaBHEHUS

YUCIIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT'€HCa U KOTAaHTeHCa
YHICJIOBOI0 apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCHHYCA U
apKTaHTEHCA YuCIIa.

26




denepanpHas padouas nporpamma | Matemaruka. 10-11 xmaccel (yrinyOn€HHBIA ypOBEHb)

OINpeeIeHHE TPUTOHOMETPUUECKUX
(yHKUMN YUCIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHUH.
Pemenue TpuroHoMeTpudecKux
ypaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl IpeoOpa3zoBaHUs
TPUTOHOMETPHYECKUX BBIPAKEHUIL.
[IpuMeHATH GOPMYIIbI TPUTOHOMETPUH
JUISl PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

[TocnegoBareapHOCTH
U TIPOTpeCCuu

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIbHOCTEN.
Metoa MaTeMaTHYECKON MHTYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocjeaoBarebHOCTU. McTopus
aHajau3a 0ECKOHEYHO MaJIbIX.
ApudmeTndeckasi ¥ reoMeTprUIECKast
MIPOTPECCUM.

beckoneuno yoObIBarommas
reoMeTpuuecKasi Iporpeccusi.
CymMa OeckoHeuHO yObIBaromen
F€OMETPUYECKON MPOTrPECCHH.
JIMHENHBIN 1 DKCIIOHECHIIMAILHBIN
pocrt. Hucio e.

dopmyna CloXHBIX MPOLEHTOB.
Hcnonp30BaHue nporpeccuu

JUUISL pEIICHHS PeabHbIX 3a/1a4
MIPUKIIATHOTO XapaKTepa

OnepupoBaTh MOHATHIIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TTOCJIEA0BATEIbHOCTEM;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEI0BATENILHOCTHU; UCCIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb 1 OTPaHHUYE€HHOCTb.
[Tonyuats npeacraBicHue

00 OCHOBHBIX UJEAX aHANU3A
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuPMETHIECKON U TeOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUIECKON
MPOTPECCUH, HAXOJUTh CYMMY UJICHOB
MPOTPECCUH, & TAKKE CYMMY UYJICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKOM MPOTPECCHH.
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Hcnonp3oBars mporpeccun

JUISL PELIEHUS 3aa4 MMPUKIIAJIHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIIOKHBIX
MIPOLICHTOB I pEUIEHUs 3aAa4
U3 peAIbHOM ITPAKTUKHU

HenpepbiBHbie QyHKINU.
IIpousBoaHas

20

HenpepwiBHbIE QYHKIIMH U X
cBoiicTBa. Touka pa3psiBa.
AcuMITOTH rpaduKoB HYHKIIHIA.
CaoiicTBa (GYHKIMI HETPEPBHIBHBIX
Ha oTpe3ke. MeTo ] HHTepBaJioB
JUTS pelleHus] HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX
byHKUUN U1 peleHus 3a1ad.
[lepBas 1 BTOpasi pOMU3BOIHBIC
dbynkiuu. Onpezaenenue,
FEOMETPUYCCKUN U PU3HIESCKUN CMBICIT
IIPOU3BOJAHOM. Y PaBHEHUE
KacaTeabHOU K TpaduKy QyHKIIIH.
ITpon3BOIHBIE 3IIEMEHTAPHBIX
dbynkuit. [IponsBoaHAS CyMMBI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UITUH (DYHKITUIH

OnepupoBaTh NOHATUAMU: QYHKIUSA
HeMpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka QyHKIHH.

[IpuMeHATh CBOWCTBA HEMPEPHIBHBIX
GYHKIMM U151 peleHus 3a1au.
OmnepupoBaTh NOHIATUAMMU: IIEPBas U
BTOpasi NPOM3BOAHbBIE (YHKIIUH;
MOHUMATh (PUBHUCCKUN U
reOMETPUYECKUI CMBICI TPOU3BOIHOM;

3aIIMChIBaTh YPAaBHEHUE KAaCATEIbHOM.

BrIuncisaTh NpOU3BOIHBIE CYMMBI,
IIPOU3BECHUS, YACTHOTO U CJI0KHOU
byHKIUH.

N3y4daTh mpoW3BOJHBIE 3JEMEHTAPHBIX
byHKITUH.

Hcnonp30BaTh reOMETPUUECKAN U
(U3UICCKHIA CMBICIT POU3BOTHON
JUISL peLIeHUs 3a/1a4
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IToBTOpenue, 00001mEHNE, 5 OcHOBHBIE IOHATHS Kypca anreopsl [IpuMeHATb OCHOBHBIE ITOHATHS Kypca
CUCTEMATHU3aLNsl 3HAHUI Y Ha4aJl MaTEMATUYECKOT0 aHAJIN3a anreOpbl U Ha4aJl MATEMaTUYECKOTO
10 knacca, 06061IeHNE U aHanM3a JJid peleHus 3aaa4
CHCTEMAaTHU3alUA 3HAHUU Y3 pealIbHOW KU3HU U APYTUX
LIKOJBHBIX TPEAMETOB
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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11 KJIIACC
HasBanue Komnuectso OcHOBHOE cofiepKaHUE pasaena OCHOBHBIE BUJBI AEATEIbHOCTH
paszzena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenosanue QyHKIui 22 [IpuMeHeHre TpOU3BOAHOM Ctpoutb rpauk KOMIO3HUIIHH

C IIOMOILBIO IPOU3BOTHOU

K CCJIEIOBAHUIO () YHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbompiiero u
HAaMMEHBIIIETO 3HAYCHU S HEMTPEPHIBHOU
(GYHKIIMK HA OTpPE3KE.

[Tpumenenue mpou3BOAHON

JUIS1 HAXOKICHUS] HAWITYYIIIETO
pelIeHNs B IPUKIAHbIX 3a]a4ax,

JUIS1 OTIPENICIIEHHS] CKOPOCTH U
YCKOPEHUS MpoLecca, 3a4aHHOTO
dbopmysoi niau rpapuKoM.
Komnozunust GyHKITUHA.
I'eomeTpudeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJAUHATHOMN
IUIOCKOCTH

(GYHKIHMI C TOMOIIIBIO AJIEMEHTAPHOTO
UCCIIEI0BAHUS U CBOWMCTB KOMIIO3UIIUU.
Ctpouth reoMeTpuiecKue oopasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOIHYIO

JUTSL uccneioBaHus QyHKITUU

Ha MOHOTOHHOCTb Y 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIIIEE U HAUMEHBIIIEE
3HaueHus1 (PYHKIMKU HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku HyHKITUN
HAa OCHOBAaHUHU IIPOBEIEHHOTO
UCCIIEJOBAHUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOKJICHUS HAWJTy4IlIETO
pELICHUS B IPUKJIAIHBIX, B TOM YUCJIE
COLMAIIBHO-3KOHOMHMYECKUX, 3a7a4ax,
JUISL OTIPENIEIIEHUSI CKOPOCTH

Y YCKOPEHMS MpoLecca, 3aJaHHOrO
dbopmynoii unu rpaduKoMm.

[Tonyuars npencTaBieHue
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O MPUMEHEHUH IPOU3BOJHOU
B PA3JIMYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Has u MUHTErpall 12 [TepBooGpazHas, OCHOBHOE CBOICTBO OnepupoBaTh NOHATUSIMU:
nepBooOpaszHeix. [lepBooOpasHbie nepBooOpaszHasi U onpeaeaEHHBIN
anemMeHTapHbIX QyHkuui. [IpaBuna unTerpasi. Haxoauts nepBooOpa3Hbie
HAXOXJICHHS TIEPBOOOPA3HBIX. HJIEMEHTAPHBIX (OYHKIUNA W BBIYUCIATH
Wurerpan. ['eomeTpuueckuii CMbICI uHTerpai no popmyne Hetotona—
uHTerpana. Beruncnenue Jleitbuua.

OTIPEICIEHHOTO MHTETpasia 1o Haxoauth miomanayn miockux Guryp
dbopmyne HetoTona— JleliOHuia. 1 00BbEMBI TEJT ¢ TIOMOIIBIO
[Ipumenenue unTerpana oTnpeIeIEHHOT0 UHTeTpaJa.

JUI HAaXOXKJCHUA II0LIaJeH 3HAKOMHUTECS ¢ MATEMATUYECKUM
IIOCKUX GUryp v 00BEMOB MOJEJIMPOBAaHUEM Ha IIpUMeEpe
Ir€OMETPUIECKUX TEJL. nuddepeHnanbHbIX YpaBHEHUH.
IIpumepsl pereHni [Tonyuars mpencraBieHHE O 3HAYECHUHU
audQepeHIranbHbIX ypaBHEHUH. BBEJICHUS NOHATHS UHTErpajia
Martematuueckoe MOACIMPOBAHHUC B pa3BUTHUH MaTEMATUKU

peanbHBIX MPOLECCOB C MOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpudeckre QyHKIINHU, UX Hcnonb3oBaTh HUPPOBBIE PECYPCHI

TPUTOHOMETPUUYECKUX CBOICTBA U TPaQUKH. JUTSI IOCTPOCHMSI TpahuKOB

byHKIUH. O100p KOpHEHN TPUTOHOMETPHUUYECKHIX TPUTOHOMETPHYIECKUX QYHKLUMHU K

Tpuronomerpuyeckue YPaBHEHUH C TOMOUIBIO U3y4EHUsS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPUUYECKOU OKPYKHOCTH. Petath TpuroHoMeTpuYECKHE
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Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

YPaBHEHHUS U OCYILECTBISATH OTOOP
KOPHEU C IOMOIIBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[IpuMeHATh GOpMYyIIBI TPUTOHOMETPUH
JUTSL PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Ucnonb30BaTh LUPPOBBIE PECYPCHI
JUTSI IOCTPOCHUSI M UCCIICIOBAHUS
rpadukoB QyHKIUH

UppaunonanbsHble,
noKazaTeJabHbIe U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHHSI
TIOKA3aTeNbHBIX W JIOTapUPMUIECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
HPPaIMOHAIBHBIX, TOKA3aTeIbHBIX U
Jorapu(pMUYECKUX YPaBHCHUN 1
HEPABEHCTB

[TpuMeHATh CBOMCTBA IOKA3aTEIbHOU
u jorapudmudeckont GpyHKIINN

K PEUICHUIO MMOKA3aTENbHBIX U
norapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCUIILHOCTD
MEPEXO/I0B.

Pemats upparnuoHaibHbie U
KOMOWHUPOBAHHBIEC HEPABEHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEePEX0/I0B.

Ucnonb30BaTh rpaguueckue METOIbI
Y CBOMCTBA BXOJIAIINX B YPAaBHEHHE
WJIH HEPABEHCTBO (DYHKIIHIA

JUTS pelieHus 3aa4u

32



denepanpHas padouas nporpamma | Matemaruka. 10-11 xmaccel (yrinyOn€HHBIA ypOBEHb)

KommiekcHble uncina 10 Kommiekcubie uncna. Anredpandeckas | OnepupoBaTh NOHIATHAMH:
U TPUTOHOMETpHUUYEcKasi (POPMBI 3alIMCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMILUIEKCHOTO YuCJIa. KOMIUIEKCHBIX YUCET.
Apudmernyeckue ornepanuu [IpencraBisaTh KOMIUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMH YHCIIAMH. B ajreOpanydecKkon u
N300paxeHre KOMIIEKCHBIX YU CEN TPUTOHOMETpUYECKor popme.
Ha KOOPAMHATHOU IJIOCKOCTH. Beimonuats apudmernueckue
®opmyna Myaspa. Kopau n-oii OIepalyy C HUMHU.
CTEIEHU U3 KOMIUIEKCHOTO YHCIA. N300pakaTb KOMIJIEKCHBIE YUCITIA
[IpumeHeHne KOMIIEKCHBIX YHCEN Ha KOOPJMHATHOM IJIOCKOCTH.
JUISL perieHust GU3nIecKux u [Tpumensts hopmyny Myaspa u
reOMETPUUECKUX 3a]a4 MOJIy4aTh MPECTABICHUE O KOPHIX
N-0#1 CTENEHHN U3 KOMIUIEKCHOTO YHCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MIPUMEHEHHS] KOMIUIEKCHBIX YUCET
IJIS1 pEUICHUS] TEOMETPUUYECKHX U
bu3ndIecKux 3a1a4
HartypanbHble 1 Lienble yncia 10 HatypaisibHble U 11e51ble Yuca. OnepupoBaTh MOHATHIMU:

[IpuMeHeHre TPU3HAKOB JETUMOCTH
nensix yucena, HOJl u HOK, ocrarkos
0 MOYJII0, anroput™Ma EBkimnaa
JUIS pellleHus 3a7a4 B IEJbIX Yhciaax

HaTypaJIbHOE U 1LI€JI0€ YUCIIO,
MHOECTBO HATYpaJIbHBIX U LIEJIBIX
YHCEeNl.

Hcnonb30BaTh NMpU3HAKK JETUMOCTH
LEJIBIX YUCEN; OCTATKH 10 MOJYJIIO;
HO/I u HOK HarypanbHBIX YuCEeT;
anroput™ EBkinaa nis peuieHus
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3agad.

3anuceIBaTh HaTypaJIbHBIC YHCJId

B Pa3JIMYHBIX INMO3MIHUOHHBIX CHCTEMaX
CUHCIICHUA

Cuctembl paluoHaIbHBIX, 12 Cucrtema ¥ COBOKYTHOCTh YPaBHECHUH. OnepupoBaTh NOHATUSMHU: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI - COBOKYITHOCTb YPaBHEHUU U
MOKa3aTeIbHBIX CJICICTBHUSI. HEPABEHCTB; PEIICHNUE CUCTEMbI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTH; PABHOCHUJIbHBIC
ypaBHEHUIM COBOKYITHOCTEH palliOHaIbHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPALMOHAIBHBIX, TTOKA3aTEIbHBIX U HaxonuTh pemeHus: cuctem u
Jorapu(pMUYECKUX ypaBHCHH. COBOKYITHOCTEH IIEJIBIX
[IpuMeHeHue ypaBHEHH, CUCTEM U palOHATbHBIX, HPPALMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeIbHBIX U JIOTApUPMUIECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 YpaBHEHUI 1 HEPABEHCTB.
U3 pa3lIMYHbIX 00JIaCTel HAYKH U [TpuMeHATh CUCTEMBI YPABHEHHUH
peanbHOM )KU3HU, UHTEpIpETALUs K PELIECHUIO TEKCTOBBIX 3a7a4
MOJIYYEHHBIX PE3YyJbTAaTOB U3 pa3NUYHBIX 00acTell 3HaHUH U
peanbHOl JKU3HU; UHTEPIPETUPOBATD
MOJIyYEHHBIE PEIICHUSI.
Hcnonb3oBath mudpoBbie
pecypebl
3amauu ¢ napaMmeTpaMu 16 Panmonanbnbie, uppanmoHaIbHbIE, Bo16upaTh criocob penieHus

MOKa3aTeIbHbIC, JorapuPMUIecKre u
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX, JTOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHHI
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C mapaMeTpamu.
[TocTpoeHnue u ncciaenoBanue
MAaTEMaTUYECKUX MOJIENEH pealbHbIX
CUTYallMi C IIOMOILBIO YPAaBHEHUH,
CUCTEM YPaBHEHMI U HEPABEHCTB
C IIapaMeTpaMu

Y HEPABEHCTB, COAEpKAIIUX
MOJIYJIM ¥ TTApAMETPBHI.

[TpumensTh rpaduueckue u
AHAIUTUYECKUE METOABI JJIS1 PEIICHUS
YpaBHEHU U HEPABEHCTB

C TapaMeTpaMu, a TaKXKe
uccaeq0Banue QYHKIUN METOJaMu
MaTeMaTHYEeCKOIr0 aHaJIM3a.

Crtpouts u uccienoBaTh
MaTeMaTUYECKHUE MOJIEIU PEeAIbHBIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C IIapamMeTpamMu

[ToBTOpEeHue, 00001IEHNE,
cuUcTeMaTHh3alusa 3HaHU

16

OcCHOBHBIC ITOHATHS U METOBI Kypca,
000011IeHNE ¥ cCUCTEMATH3ALMS 3HAHUI

MonenupoBars peanbHble CUTyaluH
Ha SI3bIKE aNreOphl, COCTABISATh
BBIPAXKEHUS, YpaBHEHHs, HEPABEHCTBA
U UX CUCTEMBI 110 YCJIOBHIO 3aJ1a4H,
HCCIIEI0BATh TOCTPOCHHBIE MOJIETU

C MCIOJb30BaHUEM ammapaTa anreOphl,
MHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yibTar.

[IpumeHaTs G yHKIIUU

JUJIS1 MOJICTTUPOBAHUS U UCCIIEIOBAHUS
peaIbHBIX IPOLIECCOB.

Petiate nmpukiiaiHble 3a/1a4u,
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B TOM YHCJIE COLIMAJIBHO-
HKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBaMU aireOpsl
Y MaTEMaTUYECKOro aHaJln3a

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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OEJIEPAJIBHASA PABOYASI ITPOI'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBbHAA 3AIIMCKA

['eomeTpust siBnsieTcss OJHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3zoBaHusl, TaK KaK 00€CIeUYnBaeT BOBMOXKHOCTh U3YUEHUS JUCIUILIINH €CTECTBEHHO-
Hay4YHOU HAMPaBJICHHOCTH U MPEIMETOB I'yMaHUTAPHOTO 1UKIa. [IocKoIBKY JIornyeckoe
MBIIIUICHUE, (OpPMUPYEMOE TMpPU H3YUYCHUH OOyYarolUMUCS TOHSATUHHBIX OCHOB
TEOMETPUM, TPHU JIOKA3aTEIbCTBE TEOPEM M TOCTPOCHUM IIETIOYKH JIOTHYECKUX
YTBEPKACHUMN MPHU PEIICHUU TEOMETPUIECKHX 3a/1a4, YMEHHUE BBIABUTATh U ONIPOBEPTraTh
TUIIOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS TIPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YACTHOCTH (DU3NYECKUX 3a7a4.

Llens ocBoeHus mporpaMMmbl yueOHOro kypca «['eomerpusi» Ha yYriyOJI€HHOM
YPOBHE — Pa3BUTHE WHIWBHUAYAJIbHBIX CIIOCOOHOCTEH OOYyYarOIIUXCS MPU HU3YYCHUU
r€OMETPHH, KaK COCTABIISIONICH MpeaMeTHONU oOnacTu «Marematuka U HHGOpPMATHKAY)
yepe3 oOecrieyeHue BO3MOXKHOCTH NMPUOOPETEHUs U MCIOIb30BaHUs Oosee TriyOoKHX
TCOMETPUYECKUX 3HAHUW U JEUCTBUH, CHeU(PUUHBIX TEOMETPUU, U HEOOXOIUMBIX
JUISL YCTIEIIHOTO Mpo¢eCCHOHANBHOTO O00pa30BaHMs, CBA3AHHOTO C HCIOJIb30BAHUEM
MaTE€MAaTHKH.

[IpropuTeTHBRIMH 3aJjadyaMu  Kypca TeOMETpUM Ha YriIyOnEHHOM ypOBHE,
PaCHIMPSAIONIMMH M YCUJIMBAIOIIMMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

paclIMpeHue MPEACTABICHUS O TEOMETPUM KaK YacTU MHUPOBOM KYJIbTYpbl H
dbopMHUpOBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYXKAIOIITUM MUPOM;

dbopMupoBaHUE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIIMX
MAaTE€MAaTHYECKUX MOJENSIX, MO3BOJISIONIUX ONUCHIBAaTh M HM3y4aThb pPa3HbIC SIBICHUS
OKpY’KaIOUIEro Mupa, 3HaHUE MOHATUMHOrO ammapara no paszaeiny «CrepeoMerpus»
y4eOHOT'0 Kypca T€OMETPHH;

dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMHU TMOHSATHUSMH O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaMH, 3HaHUWE TeopeMm, (opMynT U yMeHue
X TPUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOJIWTh HECTAHJIAPTHBHIE CIIOCOOBI
peuieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJICTISIX U B peaJbHOM MUPE
MHOTOTPAaHHUKU U T€Jla BPalIEHUs, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS
MaTeMaTUYeCcKuX Teopuid, (popmMupoBaHWE TIOHMMAHUS  POJIM  AKCMOMATHUKHU
IIPY NPOBEICHUN PACCYKICHUIM;

dbopMupoBaHUE YMEHHS BIAJETh METOJaMHU JOKa3aTeIbCTB M aJITOPUTMOB
pelieHns, YMEHUS HUX MPUMEHSTh, MPOBOJUTH JOKA3aTeNIbHBIE PACCYKICHHUS B XOJI€
pelIeHns CTEPEOMETPUUECKUX 3a]1a4 U 3a7a4 C MPAKTUYECKUM COJEpKaHUEM,
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(opMHpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENbCTB MPU OOOCHOBAHUM
MaTeMaTU4YEeCKUX YTBEPKICHUN W pPOJM aKCMOMATUKU B MPOBEIACHUU JETYKTHUBHBIX
pacCyXIeHUM;

pa3BUTHE U COBEPLICHCTBOBAHUE UHTEUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcs,  IO3HABATENIbHOM  aKTUBHOCTH,  HUCCJENOBAaTEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIJICHUS, HHTEPECA K U3YUYCHUIO TEOMETPHUH;

dbopmupoBanue GyHKIIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHOM Fr€OMETPUU: YMEHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUYECKHUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEU
B pCAIBbHBIX JKM3HEHHBIX CHTYyallUsAX W TPUH HU3YYCHHUH TPYTHX y4eOHBIX
peIMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJIEITMPOBAHUS PEATbHBIX
CUTYyalluid, HCCIEOBAaHUS TMOCTPOEHHBIX MOJENe, HMHTEepIpeTaluy TOJYYEHHbBIX
pE3yJIbTATOB.

OCHOBHBIMHM ~ COJIepKaTeNIbHBIMU ~ JIMHUSAMU  ydyeOHOoro Kypca «['eomerpusi»
B 10-11 kmaccax siasitoTcs: «[IpsiMble U TIIIOCKOCTH B MIPOCTPAHCTBEY,
«MHororpanHukmny», «Temna BpamieHus», «BeKTOpbl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBUXKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe B @DPI'OC COO TpeboBaHUME «YMETh OINEPUPOBATH
MOHSATUSAMMY», PEIICBAHTHBIX T'€OMETPUH Ha YriyOs€éHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJEpXaTelbHbIM JIMHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHUE JOTHYECKUX YMEHUHN pachpenesnsieTcs He TOJBKO IO COAEpKATEIbHBIM
JUHUSM, HO W 1o rojam oOydeHus. CojaepskaHue oOpa3oBaHHsA, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yibTaTaM  ocBoeHus  DenepanbHOil  paboyedl  MporpaMMbl,
pacrpefieI€HHBIM 1O TojaM OOYYeHHS, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHHIMIHAIBHBIM BOMpocaM oOyuaromuecs o00paiaimuch
HEOJIHOKPATHO. DTO MO3BOJIET OPraHN30BaATh OBJIA/ICHUE TEOMETPUUYECKUMHU TTOHSATUSIMHU
M HaBbIKAMHU TIOCJIEIOBATEIBHO M TMOCTYMAaTEeNbHO, C COOJIOACHUEM MPHUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKUX
MPEACTAaBICHUN OOy4YaroOMMXcs, pacmupsis U yrayomss e€, o0pasys NpoYHbIC
MHOKECTBEHHBIE CBSI3H.

[lepexon K U3y4EHHIO TEOMETPUHN Ha YTITYyOJIEHHOM YPOBHE ITO3BOJISIET:

co3aaTh yciaoBus st AuddepeHuanuu 00y4eHus, TOCTPOCHUS WHANBUIYaTbHbBIX
oOpa3oBaTelbHBIX TMporpamMMm, oOOecleunTh yriayonéHHOe U3YYeHHE T'€OMETpPUU
KaK COCTaBJIAIONICH ydeOHOro mpeaMera «MaTeMaThKay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUI0 U3YYEHUS MaTEMAaTUKU C Y4ETOM
BbIOOpa Oynymielt mnpodeccun, obecrneynBasi MPEEMCTBEHHOCTh MEXAY OOIIUM
1 ipoeccruoHaIbHBIM 00pa30BaHHUEM.

Ha u3ydenne yuyeOHOro kypca «l'eomerpus» Ha yriyOJE€HHOM YPOBHE OTBOAUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Hememo), B 11 kmacce — 102 wdaca
(3 uaca B HeACIIO).
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COAEP)KAHUE OBYYEHMUA

10 KJIACC

IIpsiMble ¥ MIOCKOCTH B NMPOCTPAHCTBE

OCHOBHBIE TOHATUS CTEpeoMEeTpUU. Touka, mpsmasi, MIOCKOCThb, MPOCTPAHCTBO.
[TonsiTue 06 akCMOMATUYECKOM MOCTPOSHUM CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue MpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECH,
napasuieiabHble M CKpelluBarommecs npsamele. [I[pUu3Haku CKpEeIIMBAOIIUXCS MPSIMBIX.
[TapannenbHOCTh MPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE: MApAIUICIbHBIE MPSIMbIC
B IIPOCTPAHCTBE, MAPAILICTIBHOCTh TPEX MPSIMBIX, MAPAILICIBHOCTh MPSIMOM U INIOCKOCTH.
[lapannenbHoe M UEHTpalIbHOE NPOEKTUpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOICTBa MapaJljIeIbHOTO MNpPOEKTUpOBaHUA. M300pakeHue Quryp B mNapaieabHOM
NpPOEKIMU. YTIbl C COHANpPAaBJICHHBIMU CTOPOHAMM, YIrOJd MEXAYy MPSAMbIMHU
B npocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEW: MapajuieNibHbIe MIOCKOCTH, CBOWCTBA
napajuieNbHbIX TIocKocTel. [IpocTeitmue npocTpaHcTBeHHBIE (DUTYPBI HA TUIOCKOCTH:
TeTpa’aAp, NapaJuIeIeuIie]l, TOCTPOEHUE CEUEHUI.

[leprieHAUKYISIPHOCTh TPSMOM W TUIOCKOCTU: TEPHEHAUKYJSIPHbIE MPSMbIC
B MIPOCTPAHCTBE, MPSAMbIE Mapajule/ibHbIe U MEPIEHANKYISIPHBIE K MIIOCKOCTH, TPU3HAK
NEPHEHIUKYISPHOCTU NMPAMON M IUIOCKOCTH, TEOPEMA O MPAMON NMEPHEHIUKYISIPHON
miockocTH. OpTOroHalabHOE MpOEKTUpOBaHME. llepneHAuKYysip W HAKIOHHBIE:
paccTOsSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPAMOU 10 TNIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [lepnieHANKYISIPHOCTD MJIOCKOCTEM MpU3HaK
NEPHEHIUKYISIPHOCTH JBYX INTIOCKOCTEN. Teopema o TpEX NepneHIuKyIsapax.

YTIiael B MPOCTPAHCTBE: YroJI MEXAY HPSIMOW M IJIOCKOCTBIO, IBYIPAaHHBIA YroJ,
JUHEWHBIA yroa JBYrpaHHOTO yria. TpéXrpaHHbli U1 MHOrorpaHHbie yribl. CBoiCTBa
IUIOCKUX YIJI0B MHOrOrpaHHoro yria. CBOHCTBa IUIOCKMX UM JBYI'PAHHBIX YIJIOB
TPEXTpaHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YIJIA.

MHoOrorpaHHMuKH

Buael MHOrorpanHuKOB, pa3BEpTKa MHOrorpanuuka. [Ipuszma: n-yronpHas npusma,
mpsiMasis ¥ HAKJIOHHAs TMpPU3MbI, OOKOBas W TIONHAS TOBEPXHOCTh TMPU3MBI.
[Tapannenenunesn, NpssMOYrOJIbHBIN NTapaJUIENIENUIIE] U €r0 CBOMCTBa. KparTyaiime nytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yronpHas mupamua, TpaBWIbHAS M yCeUEHHAS MHUPAMUJIBL.
CorictBa pébep u OOKOBBIX TpaHEW TMpaBWIbHOW mUpamMuabl. lIpaBuiibHBIC
MHOTOIPaHHUKH: MpaBWJIbHAs TMpU3Ma W MNpaBUWJIbHAS MHpPAMUAA, IPABUIbHAS
TpeyrojibHas MApaMua M MPAaBWIBHBIN TeTparap, Kyo. [IpeacTaBnenne o mpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa3JIp, HOJIECKadIp U UKOCABP.

Boluncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMOM MPU3MBI, TIJIO0IIA/Ib OCHOBAHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOM mpusMbl. [1nomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABWJILHOM NMUPAMUJBI, TEOPEMA O TUIOLIAAN YCEYEHHOU TUPAMHUIBI.

CummeTpuss B IOPOCTPAHCTBE.  DJIEMEHTBl ~ CHAMMETPUM  IPAaBUIIBHBIX
MHOTOTpaHHUKOB. CuMMeTpHss B  IPaBUJIBHOM  MHOTOTPAHHHUKE:  CUMMETPHUS
napajjiefenuneaa, CUMMETpUs IPaBUIBHBIX IIPU3M, CUMMETPUSA [PABUIBHOU
IIAPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOD, JJMHA HEHYJIEBOIO BEKTOpA,
BEKTOPbl KOJUIMHEApHbIE, COHANpABIEHHbIE M TMPOTHUBOMOJI0XHO HaIpaBiIeHHbIE
BEKTOphl. PaBeHCTBO BeKTOpoB. JIEHCTBUS C BEKTOpAMHU: CIIO)KEHHE U BbIYMTAHHE
BEKTOPOB, CyMMa HECKOJbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uucio. CBoiicTBa
CIIOXEHUS BeKTOpoB. CBOICTBAa YMHOKEHUSI BEKTOpa Ha uncio. [loHsTHEe KOMIUTaHApHbIE
BeKTOphl. [lpu3Hak komIuiaHapHocTH TpEX BekTOpoB. l[lpaBuiio mapamenenumnesa.
Teopema 0 pa3znoxeHUH BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM BekTopaMm. [IpsimoyronbHas
cuctemMa KoopAuHaT B mpocTtpaHcTtBe. Koopaunatel Bektopa. CBs3b MEXIY
KOOpJIMHATAMHU BEKTOpa U KOOPJAMHATAMU TOYEK. YTOJ Mexay BekTtopamu. CkajsipHOe
IPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHsTHS: UIMHIPUYECKAs! TOBEPXHOCTh, KOHUYECKAasi TOBEPXHOCTh, chepruuecKas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHocTed. Tena BpalleHHs: TWIMHAP, KOHYC,
yCeu€HHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxkenne cdepbl U IUIOCKOCTH,
KacaTeabHas IMII0CKOCTh K cdepe. M3o0paxkeHue Ten BpalieHus Ha TUIOCKoCTH. Pa3BépTka
IMIMHIpa U Konyca. CummeTpust cepsl U mapa.

O6bEM. OcHOBHBIE CcBOMCTBAa 00BEMOB Tell. Teopema 00 00bEME MPSMOYT OILHOTO
napajuienenunena u ciuenctBus u3 He€. OO0BEM TpsIMOM M HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMUIbI U KoHyca. O0BEM 11apa U M1apoBOTO CETMEHTA.

KoMOunHanuu Ten BpalieHus © MHOTOTpaHHUKOB. [Ipu3Ma, BriMcaHHas B IWIMHIP,
oOmnKcaHHas 0KoJo muiauHApa. Ilepeceuenue cdepsl u mapa ¢ miaockocThio. Kacanue mapa
u cdepsl WIOCKOCThI0. [loHsATHE MHOTOTpaHHMKA, OMUCAHHOTO OKOJO chepsl, chepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WUJITU TEJIO BPAICHUS.

[Tnomaas MOBEpXHOCTH MWJIMHAPA, KOHYCa, TUIomanas chepsl u e€ yacteit. [logodue
B npocTtpaHcTBe. OTHOIIECHHE 00BEMOB, IUIOMIAACH MOBEPXHOCTEH MOAOOHBIX (HTYP.
IIpeobpazoBanne  momoOmsi, roMoTeTHs.  PemieHme 3agad  Ha  INIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenune cedeHWid MHOTOTPAaHHHKOB M TEJl BpAICHUS: CEUYEHUs LMJIUHIpA
(mapayiyieIbHO U NEPIEHIUKYIISIPHO OCH), CEUeHHSI KOHYca (MapauieibHOe OCHOBAHUIO U
MPOXOSIIEe Yepe3 BEpUIMHY), CEUEHUs Ilapa, METOJIbl MOCTPOCHUSI CEUECHHI: METO
CJI€I0B, METOJI BHYTPEHHETO TPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILIEH TIOCKOCTH.
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BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpocTtpancTtBe. Omepanuu HaJ BEKTOpaMu. BeKTOpHOE yMHOXXEHHE
BeKTOpoB. CBOIICTBa BEKTOPHOro yMHOXeHUsA. IIpsiMoyronpHas cuctema KOOpAMHAT
B nipocTtpaHcTBe. Koopaunarte! BexTopa. Pasnoskenue Bexkropa no 6asucy. KoopaunarHo-
BEKTOPHBIM METOJ IIPU PELIEHUU F€OMETPUUYECKUX 3a/1ay.

JBHKEHHsA B NPOCTPAHCTBE

JBuxenus npoctpanctBa. OroOpaxeHus. JBrxkeHus u paBeHcTBO duryp. Odmue
CBOMCTBA JBW)KEHMH. BHAbl [BWKEHUIN: NapajulelIbHBIA IIEPEHOC, LEHTpajlbHas
CUMMETpHSI, 3€pKalibHas CUMMETpHs, IOBOPOT BOKpyr mpsmoil. IlpeoOpazoBanus
noaoOus. [Ipsmas u cepa Diinepa.

MPEIMETHBIE  PE3YJIBTATHI

K xonny 10 kaacca oOyuarouuiics HayuuTcs:

CBOOOTHO OIEPUPOBATH OCHOBHBIMU MOHATHIMH CTEPEOMETPHUH TIPH PEIICHUN
3aJ1a4y ¥ MPOBEICHUHA MaTEeMaTHUYCCKUX PacCyKICHUM;

NPUMCHSITh aKCUOMBI CTEPCOMETPUU M CICJACTBUS W3 HHUX TPU PCIICHUU
TrCOMETPUYCCKHUX 3a/1aY;

KJIacCU(UIIMPOBATh B3aUMHOE  pACIONOKEHUE TMPSAMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B IMMPOCTPAHCTBE, MPSMBIX H IJIOCKOCTEH B POCTPAHCTBE;

CBOOOJ/IHO OTIEpUPOBATH TMOHSATUSIMH, CBSI3aHHBIMU C YTJIAaMU B MPOCTPAHCTBE:
MEX]Ty IPSMBIMH B TIPOCTPAHCTBE, MEX/IY MPSMON U TUIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH OHATUSMH, CBSI3aHHBIMHA C MHOTOTPAaHHUKAMH,

CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHHUKOB (ITpU3Ma, MTUpaMHU/Ia,
NPSIMOYTOJILHBIN MapaijiesienuIe, Kyo);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS TSI KJacCU(PUKAIIIY;

CBOOOJIHO OTICpUPOBATH MOHATHIMH, CBA3aHHBIMU C CCUCHHEM MHOTOTPAaHHHKOB
TUIOCKOCTHIO;

BBITIOJIHATh MapalieNibHOe, NEHTPAJIbHOE U OPTOTOHATBHOE MPOCKTHPOBAHUE (UTYD
Ha TUIOCKOCTD, BBIMIONHITH N300paXkeHus1 GUTYp Ha MIIOCKOCTH;

CTPOUTh CEUYCHHS MHOTOTPAHHUKOB PAa3JIMYHBIMH  METOJAaMHU, BBITIOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHUI CBEPXY,
cOOKy, CHHU3Y;

BBIYHCIISATh IUJIONMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma, NUPAMHA),
T€OMETPUYECKUX TEJl C MPUMEHEHUEM (HOPMYIT;

CBOOOTHO OTIEPUPOBATH MOHITHAMHU: CUMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh M TUNIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOJHO  OMEpPHPOBATH  MOHATHUSMHU, COOTBETCTBYIOIIMMU  BEKTOpaM U
KOOpJIMHATAM B TIPOCTPAHCTRBE;

BBITIONTHSATH ICUCTBUS HAJl BEKTOPAMH,

pemiaTh 3a7a4i Ha JOKAa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TCOMETPUYECCKUX  BEJIIMYMH, TPUMEHSS  W3BECTHBIE METOABI TPH  pEIICHUU
MaTeMaTUIECKUX 3a71a4 TIOBBIIIICHHOTO W BRICOKOTO YPOBHS CIIOKHOCTH;
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IIPUMEHATh  NPOCTEUIIME  NPOrpPAMMHBIE  CPEACTBA W DIJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUYECKHX 3aaY;

U3BJIEKATb, npeoOpa3oBbIBaTh " UHTEPIPETUPOBATH uH(pOpMaIIIO
O TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTekax H
PUCYHKaX;

IIPUMEHATH IIOJIyYEHHBIE 3HAHUS HAa NPAKTUKE: CPAaBHUBATh M aHAJIU3UPOBATH
peanpHbIE CUTYallUM, MPUMEHITh U3YYEHHBIE MOHATHS B IMPOLECCE MOMCKA PELICHUS
MaTeMaTudecku c(hopMyIupOBaHHON MPOOIEMbI, MOJEIUPOBAThH peajbHbIE CUTYyal[uU Ha
A3bIKE TEOMETPHM, HCCIEOBATh IOCTPOEHHBIE MOJEIH C  HCIOJB30BaHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, ammnapara ajireopbl, pelmaTh IpakTHYeCKUe 3a/1auH,
CBA3aHHBIC C HAXOKJEHUEM IN€OMETPUUECKUX BEJINYNH;

UMETh MpeJICTaBICHUSI 00 OCHOBHBIX 3TaNax pa3BUTUS F€OMETPUU KaK COCTABHOMU
yacTh (yHJIaMEHTa Pa3BUTHUS TEXHOJOTHM.

K xonmy 11 kaacca oOyuarouuiics HayuuTcs:

CBOOOJHO ONEPHPOBATh MOHATHSMH, CBI3aHHBIMH C IMJIMHAPHYCCKOH, KOHHMUYECKOM
U ChepUICCKOM TTOBEPXHOCTIMH, OOBSICHITH CIIOCOOBI MOJTYUYCHUS;

OTIEPHPOBATH OHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPANICHHS: IUIHHIPOM, KOHYCOM,
chepoii u mapow;

pacno3HaBaTh Tejia BpalleHus (HUIMHAP, KOHYC, cdepa U map) U oObsICHATDH
CIOCOOBI MOTYYEHUs Tl BpaLEHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACIONIOKEHHE Cephl U IITOCKOCTH;

BBIUUCIISITh BEIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TeJI BpalleHUs, 00bEMBI U
IUIONIAI TIOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpAIllEHHUS, T€OMETPUYECKUX Tell
C IpUMEHEeHHEM (HOPMYIT,

CBOOOTHO OIIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C KOMOMHAIIUSIMU TEJT BpAIlEHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIUCAHHBIA B c(hepy U OMHUCAHHBIM OKOJIO CeEphI,
cdepa, BIHUCaHHAs] B MHOTOIPAHHUK WM TEJIO BPAIICHUS;

BBIUMCTISITh COOTHOIICHHMSI MEXKIY IUIOMIAAIMU TOBEPXHOCTEH U oO0BEMaMu
IMOJTOOHBIX TEJI;

M300pakaTh M3ydaeMble (UTYPHI, BBINOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEkKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaICHUS;

W3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBhIBATh uH(bOpMAITIIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, MPEACTABICHHYIO Ha YEPTEeKax H
PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIU HaJl BEKTOPaMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT;

pemiaTh TEOMETPUYECKHE 3a/lauyd Ha BBIYHUCICHUE YIJIOB MEXKIY NPSIMBIMH U
MJIOCKOCTSIMH, BBIYHMCIICEHWE PACCTOSHUNW OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPU PEIICHHH,
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CBOOOJTHO OMEPUPOBATH MOHATUSIMHU, CBI3aHHBIMH C JIBIDKCHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHMI;

BBITIONTHATD M300paKCHHSI MHOTOTPAHHUKOM M TEJl BpPAIEHUS MPHU MapalIeIbHOM
nepeHoce, IMEHTPATLHON CHMMETPUH, 3€PKATbHON CHMMETPUH, TIPH MOBOPOTE BOKPYT
PSAMOM, TIpeoOpa3oBaHusl MOJ00HUS;

CTPOUTh CCUYCHHS MHOTOTPAHHUKOB U TEJI BpallCHHS: CCUCHHUS LHIUHIPA
(mapayiieIbHO U NEPIEHIUKYIISIPHO OCH), CEYEHUsI KOHYca (MapajijieIbHOE OCHOBAHUIO U
MIPOXOIAIIEE YePE3 BEPIINHY), CCUCHUS IIapa;

UCIIOJIb30BaTh METOJIbI IIOCTPOCHUS CEUEHUI: METOJI CIIEJAO0B, METOJ BHYTPEHHETO
IPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIIOCKOCTH;

JTOKa3bIBaTh TE€OMETPUUCCKHIE YTBEPIKICHHUS;

NPUMCHATh TEOMETPHYCCKUE (aKThl I PEHICHUS CTEPEOMETPHUYECCKUX 3ajad,
NPEIITOIAraloIX HECKOJBKO IIaroB PEIICHUs, €CJIIM YCIOBUS TPUMCHCHHS 3aJaHbl
B SIBHOU W HESIBHOM (hopMme;

pemiarh 3aJa4i Ha JOKA3aTeIbCTBO MAaTEMAaTHYSCKUX OTHOIICHUM M HAXOXICHHUC
TCOMETPUYCCKUX BEITUYNH;

NPUMEHSTH MPOTPAMMHBIC CPEACTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IPH PEIICHUN CTEPEOMETPUICCKUX 3a]1aY;

NPUMEHSTh TOJYyYEHHBIE 3HAHMS HA TMPAKTHKE: CPaBHUBATh, AHAIM3UPOBATH U
OILICHMBATh peajbHbIe CUTYaIMH, IPUMEHSATh U3YUCHHbIE TIOHATHS, TEOPEMBI, CBOMCTBA
B TIpollecce IMOMCKAa pEHIeHUs MaTeMaTH4YeCKd CGHOPMYIUPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh PEalIbHbIE CUTYaIlUU Ha SI3bIKE T€OMETPHUH, MCCIEA0BATh MOCTPOCHHBIE
MOJIENIM C MCTOJIb30BAHUEM T€OMETPUUYECKHX TOHATHH M TeopeM, armapara aireopsl,
penaTh IPakTUYECKUE 3a7a41, CBI3aHHBIE C HAXOXKEHUEM T€OMETPUUYECKUX BETNYNH;

UMETh TNPEJICTABICHUS 00 OCHOBHBIX dTamaxX Pa3BUTHUS F€OMETPUU KaK COCTABHOM
yacTh (yH/IaMEHTa Pa3BUTHUS TEXHOJOTHM.
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10 KJIACC
Ha3zBanue KonnuectBo OCHOBHBIE BHJBI JIEATEIbHOCTH
OCHOBHOE coJiepKaHue
pasnena (Tembl) Kypca 4acoB yUamuxcs
Brenenue B crepeoMeTputo 23 OCHOBHBIE TIPOCTPAHCTBEHHbIE OnpeaensiTh IIIOCKOCTh KaK PUrypy,

burypsi.
[TonsiTUS cCTEpeOMETpUU: TOUKA,

npsiMasi, MIOCKOCTh, MPOCTPAHCTRO.
OcHOBHBIE TIPaBUIIA U300paAKESHUSI

Ha PUCYHKE IJIOCKOCTH, MapajuiebHbIX
NPsIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTs: mepecekaromumecs MmiIOCKOCTH,
NepECEeKalonecs MpsiMas U MII0CKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(uryp, HecymecTBYIOIMUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIC
CJIEACTBUS U3 HUX.

CriocoObl 3a1aHUs IPSIMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE.
OO6o03HaueHHs MPSIMbBIX U IIOCKOCTEN.
Ceuenus. M3o0paxkeHue ceueHui

B KOTOPOU BBITIOJIHSCTCS TUIAHUMETPUSL.
JlemaTte npocTenIne JOrnYeCKre
BBIBOJIBI U3 aKCHMOMATUKHU IIOCKOCTH.
[TpuBOIUTE IPUMEPHI pEATHHBIX
00BEKTOB, UAcAIHU3AIMEH KOTOPBIX
ABJISIIOTCS AKCUOMBI TEOMETPHH.
N3yyaTh, IPUMEHATh NPUHIUIIBI
MIOCTPOEHHUSI CEYEHU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHMHU METOJ CJICJIOB, METOJ
BHYTPEHHET0 TPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEKYILEN TIIOCKOCTH.
PewaTe crepeomeTpuyecKkue 3a1auu:
Ha ONpEe/IeJICHUE BUJIa CEUYCHUS U
HAXO0JICHUE €ro IJIOIIA/IN.
AKTyanu3upoBaTh (aKThl U METObI
MJIAHUMETPUHU, PEJIEBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUHU.

Hcrnonp30BaTh MpU pelIeHUH 33724
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NUpaMUIbl, KyOa v MPU3MBI, KOTOPBIE
IPOXOMASAT uepe3 ux peopa.
N3o6paxkenne nepeceueHus
IIOJIy4YE€HHBIX IIJIOCKOCTEH.

PaCKpaH_II/IB AHUEC MMOCTPOCHHLIX CEUCHUM

Pa3HBIMM I[BETAMM.
Merton cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
IPSMBIX U IIIOCKOCTEN. [locTpoeHue
CEYEeHHH B mUpaMujie, Kyoe 1mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEkKEHN U 3aMCh IIaroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 MponopUMOHAIBHBIX
otpe3kax. [lonobue TpeyronbHUKOB.
Teopema Menenas. Pacu€rel

B CEUCHUSX HAa BBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHSA IUIAHUMETPUU

U CTEPEOMETPUHN

CJIEIyIOIINE TUTAHUMETPUYECKUE (PaKThI
Y METOJBI:

Teopembl Qasneca u

0 MPONOPLHUOHAIBHBIX OTpPE3KaX.
AJNTOpUTM JIEJIEHHS OTpE3Ka

Ha N paBHbIX yacTed. Teopema
Meunenas.

PaBHOOEIpEeHHBIN TPEYTOJILHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
[IpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeAHEN TUHUU
TpeyroiabHuka. CBOHCTBO OMCCEKTPHCHI
yria TpeyronbHuka. CBOWCTBO MeuaH
TPEYTrOJIbHHUKA.

[Tpu3Haku nogo0us TPEeyroJbHUKOB.
[TonyuaTs npeacTaBaeHus: 06
OCHOBHBIX JTalax Pa3BUTHUSA T€OMETPUU
KaK COCTaBHOW 4yacTu (pyHAaMeHTa
Pa3BUTHUS TEXHOJIOTUI

B3aumHoe pacrnonoxeHue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue npsambix
B mpoctpaHcTBe. CKpenuBaonmecs
npsmblie. [Ipu3Haku ckpemuBarIuxcs
MPSIMBIX.

[TapannenbHbIe IPAMBIE

Knaccudunuposars B3anMHOE
PacToNIOKEHHE MTPSMBIX

B ITPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU U IPUBOJISI IPUMEPHI
13 PeaibHOM KU3HMU.
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B IIpOCTpaHCTBE. Teopema

0 CYLIECTBOBAHUHU U €IMHCTBEHHOCTHU
IIPSIMON IapajuleIbHON JaHHOMN
IIPSIMOM, IIPOXOJAILEN YePE3 TOUKY
IIPOCTPAHCTBA U HE JIe)KAILEH

Ha JIAHHOW MPSIMOM.

JleMma o nmepeceyeHny napauiesIbHbIX
IPAMBIX IIOCKOCTBI0. IlapaiiensHocTh
TpEX NpsAMBIX. Teopema o TpEx
[apaJIJIEIbHbBIX IPSAMBIX.

TeopeMa 0 CKpPEeIIMBAOUINUXCS MPSIMBIX.

[TapanienbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MApaJIEIbHOTO
npoektupoBanus. N3o6paxkenue
pa3HbIX QUTyp B MapauiebHON
MPOEKIHUU.

LlenTpanbHas npoekuus.

Yron ¢ coHanpaBiIeHHbIMU CTOPOHAMMU.

Yron Mexy NpsIMbIMH.
3ajaun Ha 10Ka3aTEIbCTBO U
UCCIIEJOBAaHUE, CBSI3aHHBIC
C PacCIIOJIOKEHHUEM MPSAMBIX
B IIPOCTPAHCTBE

Jloka3biBaTh TEOpPEMY

O CYIIECTBOBAHUU U €AUHCTBEHHOCTH
MAPAUIETBHON MIPSIMOU, TPOXOAAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXKalllew Ha APYror IpsIMOM; JIEMMY

0 MEPECEUECHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSMBIMH; TEOPEMY

0 TPEX NMapajuIeNIbHBIX IPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS IPSIMBIX, TEOPEMY
O CKPEIIMBAOIINUXCSA MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
yIJIOB C COHANPABJIECHHBIMU CTOPOHAMHU.
OOBSICHATh, UYTO HA3BIBACTCS
NapaJijIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOIHSACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
Jloka3pIBaTh CBOMCTBA MAPaJICIBHOTO
IIPOCKTUPOBAHMSL.

N300paxkath B mapamieabHON
IPOEKIHU PAa3HbIE TEOMETPUUECKHUE
burypsi.

Pemrate crepeomerpruyeckue 3a1adn
Ha J10Ka3aTeIbCTBO U UCCIEOBAHUE,
CBSA3aHHBIE C PACIIOJI0KEHUEM ITPSAMBIX
B ITIPOCTPAHCTBE.
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[TpoBOaUTH HOKA3aTEIBHBIC
paccyXAeHUS MPHU PEIICHUN
TCOMETPUICCKHUX 33]1a4, CBSI3aHHBIX
CO B3aUMHBIM PACTIOJI0KCHHEM
MPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPXKICHHUS C IICITbIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KJICHUH.
MonenupoBaTth peajabHbIC CUTYaIlUH,
CBSI3aHHBIC CO B3aHMMHBIM
PacIoI0KEHUEM TPSMBIX

B IPOCTPAHCTBE, Ha S3bIKE TEOMETPHUHU.
HccnenoBath moCTpOSHHBIE MOJIENTH
C HCMOJb30BaHUEM T'€OMETPUUECKHX
MOHSTHH U TeOpeM, arrapaTa anreopsl,
M (PPOBBIX PECYPCOB.

[Tonydare mpeacraBiaeHUe

0 IIEHTPAILHOM TMPOCKTUPOBAHUU

1 00 UCTOpUHU PadOT MO TEOPUHU
MEPCTICKTUBBI

[TapannenbHOCTH NPAMBIX
Y IUIOCKOCTEHN
B IIPOCTPAHCTBE

[TonATHA: MapannenbHOCTh MPSAMON M
IJIOCKOCTH B IMPOCTPAHCTBE.

[Ipu3Hak napaaieabHOCTH OPSIMOU U
10cKoCTH. CBOMCTBA MAPAILIETBHOCTH

Knaccudummposats B3auMHoe
PACTIONIOKEHUE TIPSIMOM ¥ TIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOS
COOTBETCTBYIOIIHE MTPUMEPHI
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IIPSIMOM U IIJIOCKOCTH.
['eomeTpuueckue 3anauun

Ha BBIYMCJIEHUE U JOKA3aTENBCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO
NPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE.
[TocTpoenue ceyenus, MPOXOIAIIETO
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEXKE U
MAPAUIETBHOTO APYTOM MPSIMOU.
Pacuér otHomenuit. [lapannensnas
NPOEKLHUs, TPUMEHEHUE

JUTSI IOCTPOEHUS CeueHUH Ky0a

Y Napajijieenunea.

CBoiicTBa ImapajuICJICIIUIICaa U IIPU3MBbI.

[TapannensHbie wockocTh. [IpusHaku
NapaIeIbHOCTH JIBYX IUTOCKOCTEM.
Teopema 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
IIPUHAIJICIKAILYIO JAHHOW INIOCKOCTH U
CIICJICTBUS U3 HEE.

CBoiicTBa mapajieNbHbIX IOCKOCTEH:
0 IapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
NapajuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 OTpe3Kax mapajuiebHBIX MPSIMBIX,
3aKJIIOUEHHBIX MEXAY MapauIelIbHBIMU

W3 pEAIbHOM KU3HU.
DopMyIUPOBATH ONPEICIICHUE
HapajljieabHbIX NMPSIMON M IUIOCKOCTH.
Jloxa3bIBaTh NpU3HAK

0 MapajuleIbHOCTHU NPSAMOM U
IUIOCKOCTHU; CBOMCTBA MApaJIJICIIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewate crepeomerpuueckue 3agauu
BBIYMCIIEHUS U J10KA3aTEIbCTBO,
CBSI3aHHBIE C MTAPAIIICITBHOCTHIO
MPSAMBIX U IUNIOCKOCTEN B TPOCTPAHCTBE.
Pemrate npakTryeckue 3anadu

Ha IIOCTPOCHHUE CEUCHMM Ha YepTekKax
TETpaj’Apa U MapajjieIenuIea.
Pemrates crepeomerpudeckue 3agaum,
CBSA3aHHBIE C IIOCTPOCHUEM CEYCHUU
IIJIOCKOCTBIO.

IIpoBOANTE TOTHYECKH KOPPEKTHBIE
JI0OKa3aTEIbHBIE PACCYKICHUS

IPU PELICHUU T€OMETPUYECKUX 3amad
CBSA3aHHBIX C MapPAJIECIBHOCTBIO
IIJIOCKOCTEM.

CpaBHUBATh U aHAIM3UPOBATH
peanbHbIe CUTYalllH, CBS3aHHBIE

C MapaJIEIbHOCTBIO PSAMOM U
IIJIOCKOCTH B IPOCTPAHCTBE;
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IUIOCKOCTSIMU;, O IEPECEUECHUN MPAMOK
C IByMSl MapajlieIbHbIMU MJIOCKOCTAMMU

MOJIEJIUPOBATH PEAIbHBIE CUTYALIUH,
CBSI3aHHBIE C NTAPAJIICIBHOCTHIO
NPSIMOY M IJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApHOCTD
IPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJIBHOTO
napasesnenumneaa. Beluucienue v
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuielICIuIeie.
[lepnieHAUKYJISPHOCTH NIPAMOU U
miockocTH. [Ipu3Hak
NEPNEHIUKYISIPHOCTHU MPSMOU U
IJIOCKOCTH. TeopeMa O CyIECTBOBAaHUH
Y €JUHCTBEHHOCTH MPSMOU,
MPOXOSAIIECH Yepe3 TOUKY
POCTPAHCTBA U NEPIEHIUKYIIIPHON
K miockoctu. [lmockoctu n
NEePHEHIUKYIISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKymsip ¥ HAKJIOHHAS.
[locTpoeHne neprneHauKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX MEPNEHAUKYIIAPAX
(mpsimast 1 oOpaTHas).

AKTyan3upoBaTh (haKThl U METO/IbI
MJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AaHAJIOTHH.

DopMynIupoOBaTh ONPEIETICHHUS:
MEePIEHAUKYIAPHBIX TIPSIMBIX

B IIPOCTPAHCTBE; ONpPENEICHUE MPSAMOM,
MEePIEHAUKYIAPHON K MIIOCKOCTH.
Jloka3bIBaTh: IEMMY

O NEPIEHIAUKYISIPHOCTH IBYX
MapaJijIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEXIY
MapaJJIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYIISIPHOCTBIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
IPU3HAK NEPHEHAUKYISAPHOCTH MPAMOU
U IIJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUHU U €UHCTBEHHOCTHU
MPSMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY ¥ NEPNECHINKYJISPHOU K TaHHOMN
IIJIOCKOCTH.

N300paxxkaTh B3aMHO
HEPIEHAUKYISPHBIE MPIMYIO
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YTroa MexXIy CKpeUBAOIIUMHUCS
npsMbIMH. [IOUCK MEPIEHANKYIAPHBIX
MPSIMBIX C MIOMOILBIO
MEPIEHAUKYIIPHBIX NIOCKOCTEN
OpTorosHaiabHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MpU3MBI,
MPAaBWILHOM MUPAMUBI C TIOMOIIBIO
OPTOIOHAJIBHOW IIPOECKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCUTENBbHO MiockocTu. [lmockoctu
CHUMMETPHU B MHOTOTPAaHHUKAX.
[Ipr3Hak neprnesauKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH KAK CJIEJACTBUE
cummerpuu. [IpaBusbHbIe
MHOTOT'PAHHUKU

Pacuér paccTosiHul OT TOUKH

10 ockocTi. CriocoObl OMYCTUTD
IIEPIEH AUKYIIAPbL: CHMMETPHS, CIBUT
TOYKH IO MapajuieIbHON MPSIMOM.
CaBur mo HemapalieabHOU MPSMOH,
VU3MEHEHUE PAaCCTOSIHUN

Y IUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPIEHINKYISAPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
NeprneHuKyIsapa s Apyrux obnacteit
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEAIbHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBI3aHHBIC
C NMPOCKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIIECHIUKYIISIPHYIO K 3TOW MPSMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe O TPEX
NEPHEHIUKYIApaXx.

[Tonydare mpeacraBiaeHUe

00 OPTOTOHATBHOM MPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O NMPOECKIIUU
TOYKH HA IPIMYIO.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IEPIEHAUKYISIPHOCTBIO
MPSIMOU U TIJIOCKOCTH.

Pemate npuxiiagHeie 3a1aun,
CBSA3aHHBIE C HAXOKICHUEM
r€OMETPUYECKUX BEIUYMH.
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Pemrats crepeoMeTpuyeckue 3agaum,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIEHAUKYIIIpax,
HaXO0XJECHUEM PaCCTOSHUN,
IIOCTPOEHUEM IPOEKIUN.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKJIEHUSA C LIEIbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUM.
AHanu3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyalluH, CBSI3aHHBIC

C NEPHEHIUKYIIAPHOCTBIO NPAMOMN U
INIOCKOCTH; UCCIIEA0BATH IOCTPOEHHBIE
MOZIEJIU, B TOM YHCIIE U

C UCIIOJIb30BaHUEM anmnapara ajreopsl

YTriabl 1 pacCTOAHUSA

16

[ToBTOpEHUE: Yroi MeXKIy MPSAMbIMH
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJIBHOM TPEYIOJIbHUKE,
TeopeMa KOCHUHYCOB.
[loBTOpEHME: Yrom MEXIY
CKPEIIMBAOIIMMUCS TPSIMBIMHU

B OpPOCTpaHCTBE. [‘eomerpuueckue
METOJIbl BBIYMCIIEHUS yIJIa MEXAY
MPSIMBIMU B MHOTOIPAHHHKAX.

AKTyanu3upoBaTh (PaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.

®opMynupoBaTh ONpEEICHHE
JIBYTPAaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEVHBIX YIJI0B IBYTPAHHOIO yIJa.
KnaccudunmpoBats AByrpaHHbIC YTIIBI
B 3aBUCHUMOCTH OT UX I'PaJlyCHOM MEpBHL.
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JIByrpanssiii yroa. CBOMCTBO
JIMHEWHBIX YIJIOB JBYTPAHHOTO YyTIIA.
[lepnieHAUKYIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHAUKYIAPHBIX
mockocrent. Ilpusnak
NEPNEHAUKYISPHOCTH IIJIOCKOCTEN;
TE0-pemMa O MPSAMOU MEPECEUCHUS ABYX
IJIOCKOCTEN NEPNEHAUKYIIPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOYTOJIBHBIN NTapaJUICIIECIIUIIE;
Ky0; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O NapaJuIeJICIUIEAA.
Teopema o nuaroHanu npsAMOYroJbHOTO
napajulelIeIUIe A U CIEICTBUE U3 HEE.
CrepeoMmeTpruyeCcKHe U IPUKIIATHBIC
3a/1a44, CBAI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM IIPSIMBIX U IUNIOCKOCTH.
IloBTOpEHUE: CKpEeIUBAIOIIUECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJAPTHBIX MHOTOT'PAaHHHKAX.
[Tapa napasuienbHbIX MIIOCKOCTEN

Ha CKPEIIMUBAIOIINXCS NPAMBIX,
PAcCTOSTHHE MEXKIY
CKPEIMBAIOIUMHUCS MPSIMBIMU

B IIPOCTBIX CUTYaLHsIX.

Onyckanue nepneHuKymispos,

®opMyIMpOBATh ONPEAEIEHNUE B3AUMHO
NEPNEHANKYJIISPHBIX IUNIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O NPU3HAKE
NEPNEHINKYIIPHOCTH IBYX
IIJIOCKOCTEM.

DopmMynUpPOBATH CIEICTBUE

(U3 mpu3HaKa) O NEPHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEepPIEeHINKYIISIpHA
IIPSIMOM, TI0 KOTOPOW MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3pIBaTh yTBEPKACHUS O ETO
CBOWCTBAX; TEOPEMY H CIEICTBUE

13 He€ 0 IMarOHaJAX MPSAMOYTOJIBHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U IUIOCKOCTEU, UCTIOJIb3Ys
IUTAaHUMETpUUYECKUE (PaKThl U METOABI.
IIpOoBOANTE JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIE PACCYKICHHUS IIPH
pELICHNN T€OMETPUYECKUX 3a/1ad,
CBA3AHHBIX C NEPIEHIUKYIAPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOAEIUPOBATH

HAa A3BIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCIICHUE PACCTOSIHUM OT TOYKHU
JI0 TOYKH; TIPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTossHUN MEXIY
CKpEILIMBAIOLIUMHUCS MPSIMBIMU

C IIOMOILIBIO NTEPIICHAUKYIIAPHON
IIJIOCKOCTH.

TpéXrpaHHbIil yrojl, HEPaBEHCTBA
JUI TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHUHYCOB U CHHYCOB

JUIS1 TPEXTPAHHOTO yTila. DJIEMEHTHI
chepuueckoil reoMeTpuu:
re0JIe3UUECKHE JIMHUU Ha 3eMiIe

C MEPHEHAUKYISPHOCTBIO MPAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOJEIIH,
B TOM UHCJIE U C UCTIOJb30BAHUEM
amnmapara ajareopsbl.

Pemats npukiagHbie 3aa4y,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUUYECKUX BEJIMUUH

MHororpaHHuKH

Cucremarusanus 3HaHUI:
MHOrorpaHHUK U €ro 3JIEMEHTBHI.
[Iupamuna. Buael nupamu.
[IpaBuiibHas nupamMuaa.
[Ipusma. [Ipsimast u HaKIIOHHAS
npu3Mel. [IpaBunbHas npusma.
[Ipsimoit mapasenenunen,

IPSIMOYTOJIBHBIN TapajuIeNenumnes, Kyo.

Brimykieie MHOrorpanauku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYTIPABUIIbHbIE MHOTOIPAHHUKH

PabGorath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaNIU3UPOBATH PEIICHUE 3aaUH.
PucoBath BBINMYKJIbIE MHOTOTPAaHHUKH
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTAHABJIMBATH OO BUJI
BBIITYKJIOT'O MHOTOIPaHHMKA T10 JIBYM
€ro MPOECKIUSIM.

Jloka3bIBaTh CBOMCTBA BBHIMYKIOTO
MHOTOTI'PaHHHUKA.

PucoBath BBINTYKJIbIE MHOTOTPAHHUKH
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C pa3HOM SMIIEPOBOU XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa Mpu BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOKMCTBA IIPaBUIIbHBIX
MHOT'OrpaHHUKOB. IlmanupoBaTh
MIOCTPOECHHE NPaBUIIbHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
APYTUX MPaBUIBHBIX MHOTOIPaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsiTre BeKTOpA HA MIIOCKOCTH

U B IIPOCTPAHCTRBE.

CyMMa 1 pa3HOCTb BEKTOPOB, PABUIIO
napauiesienuIie/1a, YMHOKEHUE BEKTOpa
Ha YKCJIO, Pa3JIOKEHUE BEKTOpa

no 6a3ucy Tpéx BEKTOPOB, HE JIeKaIIUX
B OJHOM IVIOCKOCTH.

CkansipHoe npou3BeCHUE,

BBIUMCIICHHE YIJIa MEXIY BEKTOpaMu

B IIPOCTPAHCTRBE.

[IpocTeitmue 3aa4u ¢ BEKTOpAMHU

AKTyanu3upoBaTh aKThl U METOIbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OmnepupoBaTh NOHATUAMHU: BEKTOP

Ha IJIOCKOCTH U B POCTPAHCTBE;
KOMILJIaHApHbIE BEKTOPHI. [IpuBOIUTH
puMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh MpaBujia BHIMOJIHEHUSA
JIIEUCTBHUU CII0KEHUS U BEIYUTAHUS
BEKTOPOB, YMHO>KEHHS BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MPU3HAK KOMIIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOpPEMY O Pa3I0KCHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM
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[loBTOpEHUE, 00001ICHNE
U CUCTEMAaTHU3aUA 3HAHUMN

O6o61aroniee MOBTOPEHUE MOHATUN

¥ METOJIOB Kypca T€OMETPUH

10 k1acca, cucTemaTu3alys 3HaHUM.
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHUH

Pemiats crepeoMeTpuyeckue 3aaauu
Ha JO0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHHUH, HAXOXKICHNE
r€OMETPUUECKUX BEJTUYUH (JJIMH,
VTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHun
CTEPEOMETPUUECKHX 3a]a4
MJIaHUMETpUUYeCcKue (GaKkThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYKICHUS

IpU PEUICHUH CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a/a4.
CpaBHUBATh U aHAJIU3UPOBATH
pealibHbIE CUTYallU U BBIABISATH
BO3MOKHOCTh €€ MOJEIMPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
IMOCTPOCHHBIE MOJICIIH, B TOM YHUCIIE U
C UCTIOJIH30BAHUEM aIllapaTa ajareOpsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbI IPHU PEICHUU 3a]1a4.
[Tony4aTe mpejacTaBiieHHE O F€OMETPUU
KaK O Pa3BUBAIOIICHCS HAyKe,
VCCIIEIYIOIIEN OKPYKAIOIINAN MUP,
CBSI3aHHOM C peabHBIMU 00BEKTaMH,
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IIOMOTAIOIIEH PELIUTh PEAJIbHBIC
YKAU3HECHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKJIEHUSA C LIEIbIO BBIABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHUM.
HccnenoBars NOCTPOCHHBIE MOJIEIH.
Hcnonb3oBaTh IUPPOBHIE peCcypChl

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
HaszBanue KomuuecTtBoO OCHOBHEBIE BUABI IEATEIHLHOCTH
OCHOBHOE coliepxKaHue
pasnena (TeMbl) Kypca 4acoB yUaIuxcs
AHanuTuuecKas TeoMeTpusl 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOPA AKTyanu3upoBaTh (aKThl U METO/IbI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEIECHUE BEKTOPOB,
BBIYMCIICHUE YTJIa MEXK]y BEKTOpaMu
B IIPOCTPAHCTBE. YPaBHEHUE NPIMOM,
MPOXOJISIIIEH Yyepe3 ABE TOUKH.
YpaBHEHUE MIIOCKOCTH, HOPMAJlb,
YpaBHEHUE IUIOCKOCTU B OTPE3KaX.
Bekropnoe npousBeneHue. JInnerHbie
HEpPAaBEHCTBA, JINHEHHOE
IIPOTPaMMHUPOBAHUE.

AHanUTUYECKUE METOJIbI pacuéTa
yriia MexJy OpSMbBIMU U IUIOCKOCTSMU
B MHOrorpaHHukax. @opmyia
pacCTOsIHUS OT TOYKH JI0 TIJIOCKOCTH

B KOOpPJAMHATAX.

HaxoxaeHnne pacCTOSIHUM OT TOYKH
110 TUIOCKOCTH B KyO€ ¥ MpaBUIIbHON
ApaMUIe

MJIAHUMETPHUH, PEIICBAHTHBIEC TEME,
MPOBOJAUTH AaHAJIOTHH.

CBOAUTH ACUCTBUS C BEKTOPAMU

K aHAJIOTUYHBIM JICHCTBUSIM C X
KOOpJMHATAMMU.

BcnoMHUTE ompeneneHne CKaasipHoro
YMHO>KE€HUS ¥ €r0o CBOMCTBA.
BBIUKCATE C TTOMOIIBIO CKAISPHOTO
YMHO>KEHUS IJTMHBI BEKTOPOB, YTJIbI
MEXJy HUMH, YCTaHABJIMBATh
MEePIEHAUKYIIPHOCTh BEKTOPOB.
BbIBOAUTH ypaBHEHUE TIIOCKOCTH U
GopMyIy paccTOSHUS OT TOYKH

J10 IMJIOCKOCTH.

Pemats 3amaun, coueras
KOOPJIMHATHBIN U BEKTOPHBINA METO/IBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYXKICHUSA

IOpH PEHICHUU TE€OMETPUYECKUX 3a]ad
Ha MPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalluH, CBSI3aHHbIE BEKTOPAMHU U
KOOpJAMHATaMHU.

HccnenoBate NOCTPOEHHBIE MOJEIH,
B TOM YHUCJIE U C UCIIOIb30BAHUEM
anmapara ajreopsbl.

Mcnonb30BaTh KOMIbIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UCTOPUEH PA3BUTHS
MaTeMaTUKU

[ToBTOpEeHnue, o600IICHNE
Y CUCTEMAaTH3alus 3HaHUI

15

CedeHnss MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOIOTPAHHUKH, METOJ
CJE€N0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapanienbHble NPSIMbIE U TNIOCKOCTH:
napajiesIbHbIE CEYEHUs, PACUET
OTHOILIEHUMW, YTJIBI MEXAY
CKPEIIMBAIOIIUMUCS MTPSIMBIMU.
[leprieHAUKYIISIpPHBIE TIPAMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE NIAPbI
MEPIECHANKYISPHBIX TNIOCKOCTEN U
MPSIMBIX, CHMMETPUU
MHOTOTPAHHUKOB, TEOPEMA O TPEX
MEPIICHAUKYISAPAX, BBIYUCIECHUS JJIUH

CTpouth ceueHus.

Pemiath cTrepeoMeTpudecKue 3a1auu
Ha JJ0Ka3aTeJIbCTBO MAaTEMAaTHUYSCKUX
OTHOIIICHUH, HaX0KJICHNUEC
r€OMETPUUYECKUX BEJIMYUH (JJTUH,
YTJIOB, IIJIOIIAIeH, 00BEMOB).
Hcnonp30BaTh Npu pelieHun
CTEpEOMETPUYECKHUX 3a]1a4
IJIaHUMETPUUYeCKUe (GaKThl K METO/IBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUSA

MIPU PEIICHUU CTEPEOMETPHUUECKUX
3aj]1a4.

CpaBHUBAThH U AaHATTU3UPOBATH
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B MHOTOI'paHHUKAX.
[ToBTOpEHME: IOIAIH
MHOTOYTOJIbHUKOB, (hOPMYJIbI

JUIS1 TUTOIIA/IeH, COOOpaKeHUs
noao0us.

[Inomaan ceueHnit MHOTOIPAaHHUKOB:
IUTOLIAJAN TTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTu, COOOpakeHUsI T0100Ms

peajbHbIE CUTYallUU U BBISBIATH
BO3MOYKHOCTb €€ MOJEIMPOBaHUA

Ha 3bIKE TEOMETPUHU.

MonenupoBarh peaabHyH CUTYaLHIO
Ha A3bIKE TEOMETPUU U UCCIEN0BATh
MIOCTPOEHHBIE MOJIENN, B TOM YUCJE U

C HUCIIOJIb30BAHUCM allllapara aﬂre6pm.

Hcrnonp30BaTh KOMIIBIOTEPHBIE
IpOrpaMMBbl [IPU PELIEHUU 3a/1a4

O6bEM MHOTOTpaHHUKA

17

O6bEM Tenna. O0BEM MPSAMOYTOIBHOTO
napaJiieiienuIe/1a. 3aaadn

00 ynBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUHU YTIa.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TIapaJijIesIeUIIe 1a.
[Ipuknannbie 3a1a4n, CBA3aHHbIC

C BBIUKCIICHUEM 00BEMA
PSIMOYTOJILHOTO TIapalieIeuIe/1a.
O0BEM TIPSIMOI PU3MBI.
CtepeomeTpruUuecKue 3a/1a4uu,
CBSI3aHHBIC C BEIYUCIICHUEM O0BEMOB
npsiMout mpusmel. [IpuknagHeie
3aJ1a4M, CBSI3aHHBIC C 00BEMOM
MPSIMOU TPU3MBI.

CB00OJIHO OTIEPUPOBATH OHITHUAMMU:
00BEM Tena, 00bEM MPSAMOYTOJILHOTO
napaJiyiesienuIea.

dopmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEeMy 00 00bEME
MPSIMOYTOJILHOTO TapajuielienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOTOrpaHHUKY,
NePEeKIaAbIBaTh YaCTH.

Pemates crepeoMeTprueckue 3a1aqn,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMaA
PSIMOYTOJILHOTO Mapauieenunesa,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPXKICHUS C IEITbI0 BBISABICHU
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Boruucnenne 00bEMOB Tel

C MOMOUIBIO OIPEAEIEHHOTO
uHTerpaia. O0bEM HaKIOHHOM
NPU3MBI, THPAMH/IBI.

®dopmyna 00bEMa MUPAMUIBI.
OtHomieHre 00bEMOB THPAMUT

C OOIIHNM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C 00BEMaMK HAKIIOHHOM
NIPU3MBI, THPAMH/IBI.

[Tpuxiagabie 331291 1O TEME
«OO0BEMBI TEN», CBA3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, THPaAMUJIBI.
[TIpumenenue 06bEMOB. Briuncnenue
PACCTOSIHUS 10 TIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UPOBaATh U MOJCITUPOBATH

Ha S13bIKE TEOMETPUH PEATbHBIC
CUTYalliH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TapaJuIeICITUIIe A,
MIPU3MBI, TTUPAMHUJIBIL.

UccnenoBath MOCTPOCHHBIC MOJIEIH,

B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreophbl.

BBIBOJUT  OCHOBHYI0 HHTETPabHYIO
dbopmyy IS BRIUUCICHHUS 00bEMOB
TeN.

Jloka3wiBaTh TEOpeMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYrOJbHOMN MPU3MBI U

JUTSI TIPOU3BOJIBHOM MPU3MBI.
Jloka3wsIBaTh TEOpemMy: 00 00BEME
MUpaMuibl, OPMYTHPOBATh CIEICTBUSL
U3 Hee: 00bEM yCEeUEHHOM MUPaAMUJIBL.
BreiBoauTh opMyIty 11l BBIYUCITICHHS
00bEMOB YCEUEHHOM MUPAMUTBI

Tena BpameHus

24

[{unuHapuYecKas MOBEPXHOCTb,
oOpasyronue IUIHHIPHICCKON
IIOBEPXHOCTH.

CB0OOHO ONIEPUPOBATH MOHATHUIIMU
WTHHIPUIECKAs TOBEPXHOCTD,
uunuHap. M3yuats ciocoOsl
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Mumunap. Ipsamont kxpyrosou
uuauuap. [lnomans nosepxnocTu
HWIMH]IPA.

Konnueckas noBepXHOCTB,
o0Opasyroriue KOHMIEeCKO
noBepxHocTu. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, TapalIeIbHON
IJIOCKOCTH OCHOBAaHUS. Y CEYEHHBIN
KoHyc. M3o0paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60K0BOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTU KOHYCA.
CrepeomeTpruyecKkue 3a1auu

HAa JIOKa3aTeJIbCTBO U BBIYHCIICHUE,
MOCTPOCHUEM CEUYEHUH HUIMH/pA,
KOHYcA.

[Ipuknannbie 3a1a4n, CBA3aHHbIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

¢ iockocThro. Kacanue mapa u
chepsbl I0CKOCTHIO. Bum n
n300paKeHne 1mapa.

VYpasuenue cdepsol. [Lnomans chepst u
e€ gacTen.

Cummetpust cepsl U mapa.

MOYYCHUS HHWIMHAPUYECKON
MTOBEPXHOCTH, UIUHAPA.
N3006paxkaTh UUIUHAP U €0 CEUCHUS
IIJIOCKOCTBIO.

CB000/IHO OnIEpUpPOBATh MOHATUIMM:
KOHMYECKasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KOHYC. M3ydyaTh criocoObl
MOJY4YEHUS] KOHUYECKOM MOBEPXHOCTH,
KOHYCa.

N300paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, TPOXOASIIEH YEPE3 OCh,
U IUIOCKOCTBIO, IEPIEHANKYIIIPHON

K OCH.

BreiBoAUTH (pOpMYITBI 11 BBIYUCIICHHUS
OOKOBOM M TOJTHOW OBEPXHOCTEH Tl
BpamieHus. Pemate
CTEPEOMETPUUECKUE 3aa4H, CBI3aHHbBIC
C TeJIaMU BpalEHUs, HAX0XKICHUEM
ionaan 00KOBOM M MOTHOM
IIOBEPXHOCTH, IIOCTPOCHUEM CECYECHUM.
Hcnonp30BaTh Mpy pelIeHUH 3a1a4
TUTAaHUMETpUYECKHe (HDaKThl 1 METOJIBI.
CpaBHMBATh U aHATU3UPOBATH
YTBEPKICHUS C LIENbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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Crepeomerpruyeckue 3a1aun

Ha JIOKa3aTeIhCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
ITIOCTPOCHUEM UX CEUEHUM
IUIOCKOCTBIO.

[TpuknagHeie 3a1a4uM, CBSI3aHHBIE

co cdepoil u mapom.
[ToBTOpEHUE: OKPYIKHOCTD

Ha TJIOCKOCTH, BBIYUCIICHUS

B OKPY)XHOCTH, CTaHJapTHbIE
[IO100HSI.

Paznuunbie kKoMOMHALINM TET
Bpall€HUs U MHOTOTPaHHUKOB.
3anaun o TeMe «Tena u moBepXHOCTH
BpaLICHU»

AHanu3upoBath U MOJAEIUPOBATH

Ha SI3bIKE TEOMETPUU PEATIbHBIC
CUTYalllH, CBSI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBath MOCTPOCHHBIE MOJIEINH,

B TOM YHCJIE U C UCTIOJIb30BAHUEM
amnmapara anreopbl

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUH, PEIICBAHTHBIC TEME,
MPOBOJUTH AaHAJIOTHH.

CB0OOOHO ONEpUPOBATH MOHITHSIMU:
cdepa u map, UeHTp, paanycC, TUaMETP
cdepsl U mapa.

HccnenoBats B3aMMHOE PAaCHOI0KEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONPEICIICHUEC
KacaTeIbHOM MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KACATEIbHOU IIIOCKOCTH.
BreiBoauTh opMyIty 11l BBIYUCITICHHS
wiomaan chepsl 4yepes paanyc cQepsl.
Pewrate cTepeoMeTpuueckue 3agauu,
CBsI3aHHBIC CO CEpoil U MapoM,
HaXO0XKJICHUEM ILIOMA I chephl U €
qyacTel, TOCTPOEHUEM CeYeHUM chepbl
U 1apa.
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AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBA3aHHbIE C IAPOM U
cdepoil.

PemaTh npocTele 3a1a4u, B KOTOPBIX
burypupyroT KOMOMHALIMU TEI
BpallleHHs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepolt u mapom,
TUTAHUMETPUUYECKHUE (DAKTHI U METOIBI.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
NOCTPOEHUEM CEUEHUH TeJl BpallleHUs,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOTPAaHHUKOB.

[IpoBOAUTH JTOTUUECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCy KIACHUS

NpHU PEIICHUH TeOMETPUUYECKUX 3a7ad,
CBSI3aHHBIX C MEPIECHIUKYISIPHOCTBHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJEINPOBATH HA
A3bIKE TEOMETPUU pEATbHbIE CUTYalUH,
CBSI3aHHBIE C MHOTOI'PAaHHHUKaMHU.
UccnenoBate NOCTPOEHHBIE MOJEIH,

B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara aareopbl
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[Inomwamy moBEPXHOCTU
1 00BEMBI KPYTIIBIX TEJ

O6BeM mununapa. Teopema

00 00bEME MPSMOTO IUIHMHAPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIIPA.
Brrancnenne o0bEMOB Tel

C TIOMOIIIBIO OTPEICAEHHOTO
unTerpaina. O0bEM KoHyca.

[Imomagu OOKOBOM U ITOJTHOM
MIOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
UIUHIPA, KOHYCA.

[Tpuknagueie 3amaun Mo TeMe «OO0BEMBI
U TUIOIIAIA TIOBEPXHOCTEMN TeJl.
OO0BEM 1mapa u apoBOro CEKTopa.
Teopema 06 06bEMe mrapa. [Tnomanp
cthepsl.

CrepeoMeTpruyecKue 3a1a4H,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, mapoBOro CerMeHTa, IapoBOro
CEeKTopa.

[IpuknagHele 3a1a4u 110 TEME
«O0BEMEBI TET», CBI3aHHbBIE

¢ 00BEMOM II1apa ¥ MII0MmaabI0 CHEepHhl.
COOTHOIICHUST MEKTY TUIOMIAISTMHU
MMOBEPXHOCTEH 1 00BEMaMU TTOTO0HBIX

CB00OIHO OomepUpOBaTh MOHATHIMMU:
00BEM Tena, IIoNaJb NOBEPXHOCTH.
®opmMynMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bsIBaTh TEOpEMBI: 00 00bEME
nuIuHapa; 06 00BEME KOHYCA.
BrIBOAUTE (OPMYJIBI AJSI BHIYUCICHUS
00BbEMa yCeu€HHOT0 KOHYca.
HccnenoBate NOCTPOEHHBIE MOJENH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara ajreopsbl.

3HaTh BO3MOXHOCTH pELICHUS 3a/1a4
Ha MOCTPOEHUE LIUPKYJIEM U JIMHENKOMH,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/1a4dax.

CB000OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOU CJIOM,
IapOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAaHUE U BHICOTA
11apOBOTO CJIOS.

BbiBoiuTh OpMYyIIBI 1151 HAXOKICHHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IApPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
JlokasbiBaTh TeopeMy 00 00bEMe 1mIapa.
Pemrats crepeoMerpruyeckue 3a1aun,
CBsI3aHHbIE C 00BEMOM I1apa, IAapOBOIrO
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TEJL.

[TogoOHble Tena B MPOCTPAHCTBE.
N3menenne o0bEMa npu mogo0um.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHHEM 00HEMOB
TEJ ¥ TUIOIAJeH TOBEPXHOCTEH

CerMEHTa, IIApPOBOTO CEKTOPA,
JI0IAIbI0 C(EpHI.

CpaBHUBATh M aHATTU3UPOBATH
YTBEPXKJICHHUS C LENIbI0 BBHISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaIU3UPOBATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPUU PEATbHBIC
CUTYalliH, CBSI3aHHBIC C 00BEMOM
apa, IrapoBOro CErMeHTa, MapoBOTo
CETMEHTA, TUIOIIAIbI0 CHEpHI.
CB00OOIHO ONIEPUPOBATH TOHATHEM::
o100HbIE Teja B MPOCTPAHCTBE.
Beraucisate 00bEMBI TEJT C TIOMOIIBIO
oTnpeIeIEHHOT0 HHTeTpaJa.

Pemate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIICHUSIMHU MEKTY
IJIOIIAISIMU TTIOBEPXHOCTEH 1
o0béMamMu MTOJO0OHBIX TEJL.
[IpoBOAMTH JTOTHYECKH KOPPEKTHBIC
JIOKa3aTeIbHBIC PACCYKICHHS

IpU PEIICHUH TEOMETPHUYCCKHUX 3ajad,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpaia, HaXOXKIeHUEM
COOTHOIICHHUS MEXTY TUIOIIAIMH

65



denepanpHas padouas nporpamma | Matemaruka. 10-11 xmaccel (yrinyOn€HHBIA ypOBEHb)

MOBEPXHOCTEHN U 00BbEMAMU MOJOOHBIX
TeN.

AHanu3upoBaTh U MOAETUPOBATH

Ha SI3bIKE TEOMETPUU peaibHbIC
CUTYyalluH, CBA3aHHbIE C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

Ha JI0Ka3aTeJbCTBO U HA HAXOXKICHHE
T€OMETPUUECKUX BEJTUYUH

JIB>KEHMS

JIBM>KEHUsI TPOCTPAHCTBA.
Orobpaxxenus. [[BrkeHus u
paBeHcTBO (uryp. Ob61ue cBoicTBa
NIBMOKEHUN. BUabl ABMKESHUIN:
MapajieNIbHbII MepeHoC, EHTpaIbHas
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nomxodus. [Ipsmas u
cdepa Ditnepa.

['eoMeTpuueckue 3agaun

Ha MPUMEHEHUE JBUKCHUS

[IpumeHsATH paBuIIa BBITIOJIHEHUS
JICUCTBUU CJIOKEHUS U BEIUMTAHUS
BEKTOPOB, YMHO>KEHHS BEKTOPA

Ha YKCJIO MIPU PELICHUH 3a/1a4.
HaxonuTte KoopAMHATEI BEKTOPA

B JIAHHOM 0a3Hce U CTPOUTH BEKTOP
10 €r0 KOOpJIMHATAM.

BcrioMHUTh omnpeneneHne CKaisipHOTro
YMHOKEHHS U €ro CBOMCTBA.
BbI4KCIATE ¢ MOMOIIBIO CKAIAPHOTO
YMHOKEHHUS JUTMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MIEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJEITUPOBAThH

HA S13bIKE T€OMETPUU PEAJIBHBIC
CUTYaIlUH, CBSI3aHHBIE C (PU3UUYECKUMU
BEKTOPHBIMH BEJIMYMHAMU.
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Vcnonb30BaTh pH pelieHUH 3a1ad,
CBSI3aHHBIX C BEKTOpaMHU

B IIPOCTPAHCTBE, TUTAHUMETPUICCKUE
(baKThl U METOIBI.

CB00OJTHO OTIEPUPOBATH TOHATHSIMH:
oToOpa’keHHe TPOCTPAHCTBA Ha cels,
JIBIKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHAS
CUMMETPHH, TTapalIeIbHBIA IEPEHOC;
paBeHCTBO U nojo0ue Guryp.
JloKka3pIBaTh YTBEPIKJACHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS IBMOKCHUSIMU. BBIOTHATD
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSAMU: TIPSIMAs U
cdepa Diinepa.

PemaTh reoMmeTpuueckue 3a1auu

C UCTIOJIH30BAaHUEM JIBUKCHHUIA.
Hcnonb30BaTh Npu penieHuy 3a1a4
JIBMKEHUS IPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEHue, 06001IeHHE
U CUCTEMATHU3AINS 3HAHUH

17

Oo6o0maroree MOBTOPEHNUE IOHITHI U
METOJIOB Kypca T'€OMETPHHU
10-11 xiaccoB, cucTeMaTH3aLHAS

Pemate crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTEeIbCTBO MaTEeMaTUUYCCKUX
OTHOIIICHUI, HAXO0XKICHUE
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3HAHUM.

Hcropus pasBUTHA CTEPEOMETPUU KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHIKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI U

r€OMETPUUECKUX BEJIMUUH (JIJIUH,
YTJIOB, IJIOIIA/ieH, 00BEMOB).
Hcnonb30Bath NpU peLieHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIAaHUMETPUUYECKUE (DAKTHI

1 METO/IBI.

[IpoBOAKTE TOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

MIPU PEIICHUN CTEPEOMETPUIECKUX
U TJITAHUMETPUYECKHUX 3aj1ay.
CpaBHHMBATh U aHAJIU3UPOBATH
peabHbIC CUTYaIlUU U BBISBIISAThH
BO3MOKHOCTb €€ MOJICTUPOBAHUS

Ha S3bIKE TEOMETPHH.
MopenupoBath peasbHYI0 CUTYaLUI0
Ha S3bIKE TEOMETPUHU U UCCIIEI0BATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
U C WCIIOJIb30BaHKMEM arlapara
anreOpsl.

Hcnonb3oBaTh KOMIIBIOTEPHBIC
MIPOTPaMMBbl NPU PEIICHUH 3a7a4.

[Tonyuars mpencraBieHHEe O T€OMETPUU

KaK O Pa3BUBAIOIICHCS HAyKe,
VCCIIEIYIOIIEN OKPYKAIOIINUN MUP,
CBSI3aHHOM C peaIbHBIMU 00BEKTaMH,
MMOMOTAIOIIEN PEIIUTh PeabHbIE
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KU3HEHHBIE CUTYallH O POJIH
CTEPEOMETPHUH B PA3BUTHHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJEPAJIBHASAA PABOYAA INPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA»

MNOACHUTEJBbHAA 3AIIMCKA

VY4eOHbiii Kypc «BeposTHOCTH M CTaTUCTHKA» YIIIyOJIEHHOTO YpPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOI'O y4eOHOro Kypca yriayOJa€HHOro YpOBHS
Ha YpOBHE cpeaHero o0Omero oOpa3oBaHusi. YueOHbI Kypc MpeaHa3HaueH
st opMUpOBaHUS Yy 00YyYarOUIUXCsl CTATUCTUYECKON KYJIbTYPhl U MOHUMAaHUS POJIU
TEOPUHU BEPOSATHOCTEM KAK MATEMAaTHYECKOTO MHCTPYMEHTA IJIsl M3YYEHHUs CIydalHbIX
COOBITH, BEeIMUUH U mpolieccoB. [Ipu u3ydyeHnn kypca oboramaroTcsi npeAcTaBICHUS
oOy4aromuxcs 0 METoAax MCCIeI0BaHUs M3MEHYMBOIO MUpPA, Pa3BUBAETCA MOHUMaHUE
3HAYMMOCTH U OOIIHOCTH MAaTeMaTHMYE€CKUX METOJIOB MO3HAHHUS KaK HEOThEMJIEMOM
YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHS.

Copeprxanre yueOHOTO Kypca HalpaBleHO Ha 3aKperyieHUEe 3HAHUMU, MOJYYeHHBIX
Opy M3yYEHUHU Kypca Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUsl, U Ha pa3BUTHE
NpE/ICTaBICHUH O CIy4YallHBIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKJIY HUMHU Ha Ba)KHBIX
npuMepax, CHOKETbl KOTOPBIX MOYEPIHYTHI M3 OKpyXarollero mupa. B pesynbprarte
y oOywarommxcss  JOJDKHO  copMuUpoBaThCsi — MpeicTaBieHWe O  Haubosee
yIOTPEOUTENBHBIX U OOIIHUX MAaTEMATHYECKUX MOJIEISAX, UCIIOIB3YEMbIX JJI ONMUCAHUS
AHTPOMOMETPUUYECKHUX U JeMOTpadUUECKUX BETUUHH, MOTPEIIHOCTEN B pa3IMYHbIE poa
U3MEpPEHUsAX, [JIMTEIbHOCTH  0€30TKa3HOM  paboThl TEXHHUYECKHX  YCTPOICTB,
XapaKTepUCTHUK MACCOBBIX SIBJICHHUI U MPOIIECCOB B 00IIeCTBE. YUeOHBIN KypcC SBIsSETCS
0a30if UIsI  OCBOGHHS BEpPOSITHOCTHO-CTATUCTUYECKUX METOIOB, HEOOXOIMMBIX
CHEUUAIMCTAM HE TOJIBKO MHKEHEPHBIX CHEUUAJIbHOCTEW, HO TAKXXE COLMAIbHBIX H
NICUXOJOTUYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAYUTEIBHOU
Mepe UCTONB3YIOT anmnapar aHajan3a OoJplIuX AaHHBIX. LleHTpanpHyI0 YacTh yueOHOTO
Kypca 3aHUMaeT OOCYKJICHHE 3aKOHa OOJIBIIUX 4Yucesl — (yHAAMEHTAJIbHOIO0 3aKOHa
MPUPOJIbI, UMEIOIIEr0 MaTEMaTHUECKYIO (popManu3aluio.

B cooTBercTBUMM ¢ yKa3aHHBIMH LEIAMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» Ha YIUIYOJIEHHOM YpPOBHE BBIJICIICHBl OCHOBHBIC
conepkarenbuble TUHUU: «CiydaiiHpie COOBITHS U BepoATHOCTH» U «CiydaifHbie
BEJTMYHMHBI U 3aKOH OOJIBIIIUX YUCEI.

[ToMrUMO OCHOBHBIX JTMHHH B Y4EOHBINM KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpados
Y TEOPUU MHOXKECTB, HEOOXOMMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHasia JaHHOIO
y4eOHOI0 Kypca U CMEXHBIX MAaTEMaTHYECKUX yUYEOHBIX KypCOB.

Conepxanne nuHuH «Ciay4aiiHble COOBITHSI U BEPOSITHOCTH» CIYXKHT OCHOBOM
s (OPMUPOBAHUS MPEACTABICHUM O paclpeneseHuH BEpOSTHOCTEH MEXIy
3HAYEHUSIMUA CIIyYalHbIX BEJIIMYMH. BakHyr0 4acTb B 3TOM COAEPKATEIbHOM JIMHUU
3aHMMAET U3yYEHUE T€OMETPUUECKOro 1 OMHOMHUAIBLHOTO PaCIpeeSIEHU U 3HAKOMCTBO
C UX HENpEpPhIBHBIMYU aHAJOIaMU — MOKA3aTeIbHBIM M HOPMAIIbHBIM PACHpPEACICHUSIMU.
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Tembl, CBsI3aHHBIE C  HENPEPBHIBHBIMH  CIyYallHBIMU  BEJIMYMHAMHU U
pacupeneneHus MU, aKIEHTUPYIOT BHUMAHUE O0YYalolMXCsl HA ONMCAaHUU U M3yYEHUU
CIIy4ailHbIX SIBJIEHUI C TOMOIIBIO HENpepbIBHBIX (yHKUMA. OCHOBHOE BHHMaHUE
yIIeNsieTcsl MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpeIeIeHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCs O3HAKOMHUTENIbHOE U3YUYEHHE CBSI3U MEXKIY
CIly4ailHBIMM BEJIMYMHAMU U OINMCAaHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHTa
KOPPEJSLUU U €r0 BEBIOOPOYHOT0 aHAJIoTa. DTH AJIEMEHTBI COIEpKAaHUS PAa3BUBAIOT TEMY
«/IluarpaMmMbl pacceMBaHUs», U3yYCHHYIO HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus,
¥ BO MHOT'OM ONUPAIOTCS Ha CBEJICHUS U3 KypPCOB alnreOpbl U T€OMETPHUU.

Emé onuu aneMeHT cojep:kaHus, KOTOPBIM Mpeiaraerca Ha O3HAKOMHUTEIbHOM
YPOBHE — TIOCJIEIOBATEIbHOCTh CIIYyYallHbIX HE3aBHUCHUMBIX COOBITHH, HACTYMAIOIIUX
B eAUHUIy BpeMeHU. O3HaKOMIJICHHE C pacIpe/ielieHHEeM BEpOSITHOCTEM KOJMYECTBa
TaKUX COOBITUI HOCUT Pa3BUBAIOLIUIN XapaKTep U SBISETCS aKTyaJbHBIM JJI1 Oy yIIUX
a0UTYpUEHTOB,  MOCTYMAOMIMX  HAa  y4yeOHBbIE  CIEUHUATBHOCTH,  CBSI3aHHbBIC
C OOIIECTBEHHBIMH HAYKaMH, IICUXOJIOTHEN U YIIPABICHHUEM.

Ha uzydenue yuyebHOro kypca «BepoATHOCTh M CTaTHUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kinacce —
34 gaca (1 yac B HEAEIIO).

COJAEP)XAHUE OBYYEHUA
10 KJIACC

I'pad, cBs3ubiii Tpad, mytu B rpade: mukiabl ¥ 1end. CrteneHb (BaJeHTHOCTD)
BepiuHbl. ['padsl Ha IIOCKOCTH. [lepeBbs.

CnydaliHble SKCHEPUMEHTHl (OMBITHI) W CIIy4ailHble COOBITHS. DJIEMEHTapHBIC
cobpiTus  (Mcxoabl). BeposATHOCTH ciiydallHOro CcOOBITHS. bBianM3ocTh dYacTOTHl U
BEPOATHOCTU COOBITHI. Cily4aifHble OMBITHI C PABHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU
COOBITHSMU.

Onepany Haax COOBITUAMH: TIEpPECEUCHHE, OOBEIMHEHHE, MPOTHBOIIOIOKHBIE
coObITus. Jluarpammel Diinepa. @opmyia cloKeHUS BEPOSTHOCTEH.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOATHOCTEW. JlepeBo  cilydailHOTO
skcnepumenta. dopmyna nosHOW BeposTHOocTH. Popmyna barieca. HesaBucumbie
COOBITHSI.

bunaphblii ciaydyaliHbId ONBIT (MCHBITAHUE), ycnex M Heynada. HesaBucumble
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAaHUN 10 mepBoro ycrexa. IlepectaHoBku u
dakropuan. Yucno codyeranmii. Tpeyronbuuk [lackans. @opmyna 6mHoMa HeroToHA.

Cepust He3aBUCHUMBIX HcnblTaHui bepHymnu. CrydailHbelii BbIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnydaitnas BenmnuuHa. Pacnipenenenue BeposiTHOCTEN. [narpaMmma pacnpeaesieHus.
Onepanuuy Haj CiaydallHbIMU BeIWYWHAMU. bruHapHas citydaiiHas BenuuuHa. [Ipumepsl
pacrpeielieHui, B TOM YKCIIe T€OMETPUYECKOEe U OMHOMUAIILHOE.
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CoBMecTHOE pacIpeaeeHue IBYX ClIy4YalHbIX BennuuH. HezaBucumele ciryyaliHbie
BEJIMYUHBI.

MartemaTuyeckoe OKHMJIaHHWE CIy4alHOM BeJlW4YuHbI (pactpeaenenus). [Ipumepsl
MPUMEHEHUSI MaTEMaTHYECKOro OXUAaHUsS (CTpaxoBaHMe, jJorepes). MareMaTuueckoe
OXXHJIaHWEe OWHApPHOM CclydailHON BeNWYMHBI. MareMaTH4ecKoe OXKHUJAaHUE CYMMBI
CIIy4ailHBIX BeJIMUYMH. MaTeMaTu4ecKoe 0KHIaHUe TeOMETPUUYECKOT0 U OMHOMHUAIILHOTO
pacnpeneseHuNn.

Jlucnepcust U CTaHIapTHOE OTKJIOHEHUE CIy4ailHOM BEJIMYMHBI (pachpeeieHus).
Hucnepcust OMHAapHOW  cliydailHOW  BeNMYUHBIL. Marematuyeckoe  OXXHIaHHE
MPOU3BEJCHUS U JUCIEPCUS CYMMBbI HE3aBUCHUMBIX CIy4alHbIX BeNMYUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHUAIBHOIO pacmpeneneHus. Jucnepcus U craHgapTHOE
OTKJIOHEHUE FEOMETPUYECKOTO PACIIPENECIEHUS.

HepaBenctBo YeoOniméBa. Teopema UYeObiméBa. Teopema bepnymnu. 3akoH
OonbpIMX yuced. BeiOopouHblii MeTo uccienoBaHuid. BeiOopodHble XapaKTepUCTUKH.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C MOMONIBI0 U3YYEHHBIX PACIIPEICTICHUN.

HenpepsiBHble  ciyuyaliHble  BenuuuHbl. [Ipumepbl. @DyHKIUS  TJIOTHOCTH
BEPOSITHOCTHU paclpeiesicHus. PaBHOMEpHOE paclpelieIeHne U €ro CBOMCTBAa. 3ajauu,
IPUBOASIINE K OKA3aTEIIbHOMY PACIpEACIICHUIO. 3a1auy, IPUBOISIINE K HOPMaJIbHOMY
pacnpeneneHno. OyHKIMA IIIOTHOCTU BEPOATHOCTH ITOKA3ATEIBLHOIO PACIpPENCIICHHUS,
(GYHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMaIbHOTO pacnpenencHusi. yHKIUS TUIOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PaCIIpEIECIICHUS.

[TocnenoBaTeIbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3a/1auu, MPHUBOMSINNE
K pacupeznenenuro Ilyaccona.

KoBapmaruss nByx cinydaHeIX BenuduH. KoaddumumeHT nuHEHHONH KOppensaiuu.
CoBMmecTHBIC HAOMIOAEHUS JABYX BEIUYHH. BBIOOpOUYHBIN KOI(DOUIMEHT KOPpEISIuu.
Paznuumne Mexny NMHENHOW CBA3bI0O M NPUUYUHHO-CICACTBEHHOM CB3bI0. JIMHEeWHas
perpeccusi, METOJ, HAMMEHBIINX KBaJApPaTOB.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kaacca oOyyarommuicss Hay4uTCS:

CBOOOJTHO OIEPUPOBATH MOHATHSAMH: Tpad, TUIOCKHA Tpad, CBA3HBIA rpad, MyTh
B rpade, 1enb, UK, JEPEBO, CTENEHb BEPIIUHEI, IEPEBO CIyYalHOTO IKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMU: CIYIaWHBIA SKCTICPUMEHT (OIIBIT), CIIyYaifHOE
COOBITHE, JJIEMEHTAPHOE CIIy4ailHOE€ COOBITHE (DJIEMEHTApHBIA HMCXOMd) CIy4aiHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXoAuTh W (HOPMYJIHUPOBATH COOBITHSA: TEpeceueHue, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, HUCIOJIL30BaTh JUarpaMMbl Dujepa,
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KOOPJMHATHYIO TOpPSIMYIO JIs PEIICHHs 3aJad, IO0JIb30BAThCS (POPMYJION CIOXKEHUS
BEPOSITHOCTEN /ISl BEPOSITHOCTEN JIBYX U TPEX CIIyYailHbIX COOBITHIA;

ONEPUPOBATH IOHATUAMU: YCIOBHAsl BEPOSTHOCTb, YMHOXXEHHUE BEPOSATHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTAa, HAXOJUTh BEPOSATHOCTU
COOBITHI ¢ TOMOIIBIO MTpaBUjIa YMHOKEHHS, I€pEBA CIyYaiHOTO OMbITA, UCIOJIb30BAThH
(GopMmyny monHON BepOSTHOCTH, GopMyny balieca mpu pemieHuM 3anad, ONPEIENATh
HE3aBUCUMOCTh COOBITUI 1O (hOpMYJI€ U IO OPraHU3alH CIyYaiiHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3YUYEeHHbIE KOMOMHATOPHBIE (DOPMYJIBI JJIsI IEPEUUCTIECHUS JIEMEHTOB
MHOKECTB, JIEMEHTAPHBIX COOBITUH CIy4yalHOTO ONBITA, pEUICHUsS 3a/lay MO TEOpUU
BEPOSATHOCTEN;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: OMHAPHBIA CIy4alHBIN ONBIT (MCHBITAHHE),
yCIIeX U HeyJlaya, HE3aBUCHUMBbIE UCIIBITAHUS, CEPUs UCIIBITAHUN, HAXOIUTh BEPOSATHOCTHU
COOBITHII: B CEpUM UCHBITAHMMA 10 MEPBOTO yclexa, B CepUU UcIbITaHuil bephymin,
B OIIBITE, CBSA3aHHOM CO CIy4alHbIM BEIOOPOM U3 KOHEYHOUM COBOKYITHOCTH;

CBOOOJTHO OMNEpPUPOBATH TMOHATUAMH: Ciy4yailHas BeJIWYHMHA, paclpeelieHue
BEpPOATHOCTEH, JuarpaMma pachnpeiesieHus, OWHapHas CiydailHas BeJIMYHWHA,
reoMeTpuyeckoe, ONHOMHAIIBHOE pacIpeieeHHE.

K xonmy 11 kaacca oOyuaromuiics HayuuTcs:

ONEPHUPOBATH MOHATUSIMU: COBMECTHOE PACIpPE/IEIICHUE ABYX CIIy4allHbIX BEJIUYUH,
UCIIOJIb30BaTh TaOJIMILy COBMECTHOTO pacCIpeelieHus IBYX  CIy4aillHbIX BEJIUYUH
IUIsl BBIJETICHUS PACHpPEACNICHUS] KaXJAOW BEIWYHMHBI, OIPEAEICHUS HE3aBUCUMOCTH
CIIy4YalHbBIX BEJINYHH;

CBOOOJTHO OIMEpUPOBATh TMOHSATUEM MATEMAaTHYECKOTO OXKMJAHUSA CIIy4aiHOM
BEJIMYUHBI (pacnpeiesieHusl), MPUMEHSATh CBOMCTBA MAaTEMATHYECKOTO  OXKUJAHUS
OpU pEUICHUU 3a/1ad, BBIUYHUCIATH MAaTEeMAaTHYECKOe OXHUJAaHHEe OWHOMHUAIBHOTO H
F€OMETPUUECKOTO paCIpeCICHUN;

CBOOOJTHO OIMEpUPOBATh MOHITHUSMU: JUCIEPCUS, CTAHIAPTHOE OTKIOHEHHUE
CIIy4YallHOM BEJIIMYUHBI, IPUMEHATH CBOWCTBA JHCIEPCHUHU CIIyYalHOM BEJIIMYHMHBI
(pacpeneneHusi) MpU pPELICHUHM 3a/ad, BBIUKMCIATH JUCIEPCHI0 M CTaHJIAapTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMHAIBHOTO PacIpeieNICHU ;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTUKH TIO JTaHHOW BBHIOOPKE M OIICHUBATH
XapaKTEPUCTUKU  TEHEpalbHOM  COBOKYNHOCTH  JIaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukaM. OLEHHBaTh BEpPOSTHOCTH COOBITUM W TPOBEPSATH MpOCTEHIIne
CTATUCTUYECKHUE TUIOTE3bI, MOJIB3YACh U3YUCHHBIMH PACTPE/ICTICHUSIMU.
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10 xmace
HazBanue KonnuecTBo OCHOBHBIE BHJBI JEATEIbHOCTH
OcCHOBHOE COJIepKaHUE
paszzena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThl Teopun rpadoB 3 I'pad, csa3ublii Tpad, npeacTaBieHue [IpeacTaBnsTh OOBEKTHI U CBSI3U
3a/1a4M C TIOMOIIBIO Tpada. MEXTy HUMU C TTIOMOIIIbI0 rpada,
Crenenb (BaJICHTHOCTD) BEPIIUHBI. HaXOJUTh MyTH MEX]y BEPIIMHAMHA
[TyTs B rpade. Llenu u nuKIIbL. rpada.
I'padsr Ha TocKoCTH. JlepeBo Briensarts B rpade 1enu v UAKITbL.
CIIy4aifHOT0 3KCIIEpUMEHTa Ctpoutb epeBo Mo OMHCAHHUIO
CJIy4aifHOTO OTbITa, OMUCHIBAThH
Clly4aifHble COOBITUSI B TEPMUHAX
nepeBa.
PemaTe 3a1aum ¢ TOMOIIBIO
rpa¢oB
Crny4daliHbI€ OIIBITHI, 3 CryyaiiHble SKCIIEPUMEHTHI (OTIBITHI) Bbiaenars u onuchIBaTh

CITy4aliHbIE COOBITHS U
BEPOSATHOCTU COOBITHM

¥ CIy4yailHble COOBITHS. DJIEMEHTapHbIE
coObITHs (McX0ab1). BeposiTHOCTD
ciydaitHoro coOwiTusi. BepositHocTH
COOBITHI B OITBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHAMHU

CIly4aliHble COOBITHS B CIIy4allHOM
OTIBITE.

DopMyJIUPOBATH YCIOBHUS IPOBEACHUS
CJIy4ailHOTO OMBITA.

Haxoauth BEpOATHOCTH COOBITHIHA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HUCXOIaAMU
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Oneparuun

HaJ] MHOXXECTBaMHU

U COOBITUSIMU.
CnoxxeHue 1 yMHOXKEHUE
BEPOATHOCTEN.

YcnoBHast BEpOATHOCTb.
HezaBucumbie coObITHS

[Tepeceuenue, 00bEeMHEHNE MHOXKECTB
U COOBITHM, MPOTUBOMNOI0KHbBIE
coObITHs. POpMyIIa CIOKEHUS
BEPOSATHOCTEHN Y CIIOBHAsL BEPOATHOCT.
YMHO)KEHUE BEPOSTHOCTEN.

dopMysa yCIOBHOU BEPOSTHOCTH.
dopMyJia MOJIHON BEPOSITHOCTH.
®opmyna baiteca. HezaBucumsie
COOBITHSI

Hcnons30Bath AuarpaMmmel diliiepa

1 BepOajbHOE OMMCAHUE COOBITHI
IIPU BBIIOJHEHUH OTepanui

HaJ[ COOBITUSIMU.

OneHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI 1O Mepe HACTYILJICHUS
APYTHUX COOBITUIM B CIy4allHOM OTIBITE.
Pemath 3a1a4u, B TOM 4ucIie

C UCIOJIb30BAHHUEM JIEpEBA CIIYYaHOTO
OTbITa, (POPMYJ CIOKEHUS

Y YMHOKEHHUSI BEPOSITHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

KombOunaTopHOE MpaBUiio YMHOXKEHHS.
[TepecranoBku u akropuan. Yucmo
coueranui. Tpeyronpuauk I[lackans.
dopmyna unoma HerotoHa

dopmynupoBaTh U 10Ka3bIBATH
KOMOMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4eHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSL TIEPEUUCIICHUS DJIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tonb30BaThCS GopMyIIOHN 1
TpeyrosbHUKoM [lackans

JUTSL OTIPEICTICHUSI Y CIIa COYCTAHMH.
[Tpumensts hopmyny OnHOMA
HrroTona aist npeoOpazoBaHus
BBIPAKCHU U
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Cepuu mocne10BaTenbHbIX 5 buHapHbIi Cily4alHbIN| ONBIT Pa30uBath ClOKHBIE IKCIIEPHUMEHTBHI

ucnbiTaHui. McnbiTanus (ucmipiTaHKE), ycHeX U Heyjaya. Ha OT/EJIbHBIE UCTIBITAHUS.

bepuynnu. He3zaBucumpbie ucnpiTaHus. Pemats 3agaum Ha ToUCK

Cry4aitHeiii BEIOOD Cepus HE3aBUCUMBIX UCIIBITAHUM BEPOSITHOCTEN COOBITUI B CEPUU

13 KOHEYHON COBOKYITHOCTHU no nepsoro ycnexa. Cepust WCIIBITAaHUI J10 IEPBOTO ycIexa u
HE3aBUCUMBIX UCIBITaHUH bepHym. B CEpUAX UCIbITaHU bepHymn,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)K€ B OIBITAX CO CIy4YaHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[Ipaktrueckas pabora C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
C UCTOJb30BAHUEM IIEKTPOHHBIX ¢bakToB 1 HopMys, B TOM YUCIE B XOJ€
TabJIUIL MPAKTUYECKON pabOThl C NPUMEHEHUEM

CTaHAAPTHBIX QYHKIUN
Ciy4aiiHble BETMYUHBI 14 CnyyaiiHas BenuuuHa. Pacnpenenenue OcBauBaTh MOHATHUSA: CIydaitHas

" pacClpCaAcCiICHus

BeposiTHOCTEN. Jlnarpamma
pactpenenenus. Onepauuu

HaJ| CIy4YallHbIMU BEJIUYUHAMH.
[Ipumepsl pactipenenennii. bunapnas
Clly4alHas BelnunHa. [ eomerpuyeckoe
pacn-peneneHue. buHomuanpHOE
pacnpeneneHue. MaremMaTuyeckoe
0KUJIAHUE CITyYallHOW BEJIMYHHBI.
CoBMmecTHOE pacpeielieHHe IBYX
Cy4daiiHbIX BennurH. HezaBucumsie
ciydaitHble BeM4uHbl. CBOMCTBA
MAaTeMaTHYECKOr0 OKUIAHUS.

BEJIMYMHA, paclipeielieHue, Tabmia
pacrpeneneHus, AuarpaMmma
pacrpeneneHus.

HaxonuTs 3HaueHUsI CyMMBI U
MIPOU3BEICHUS CIyYalHbIX BEJINYHH.
Ctpoutb OMHapHBIC pacupeeecHus
M0 OIIMCAHUIO COOBITUH B CIIy4allHbIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
TCOMETPHYCCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrate 3a/1aun Ha BBIYHUCIICHHE
MaTeMaTH4YE€CKOTO 0KUAaHUs.
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MareMatuyeckoe 0’kuJaHue OMHApHOU
CJIIy4allHOM BEJINYMHBI.
MaremMatnuueckoe OKuaaHue
r€OMETPUYECKOTr0 1 OMHOMHUAILHOTO
pacnpenenenui. Jucniepcus u
CTaHJApPTHOE OTKJIOHEHUE. [ucnepcus
OMHApHOU CITy4aliHOUN BETUYWHBI.
CBolicTBa IUCIIEPCUH.
MaremaTnueckoe 0XKUaaHue
IIPOU3BE/ICHUS U AUCTIEPCUS CYyMMBI
HE3aBUCHUMBIX CITYYalHbIX BEJINYHH.
JHucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[Ipaktrueckas pabora

C UCIT0JIb30BAHUEM IEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE PACIIPEICTICHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUAHUS.

Pemats 3a1a4n ¢ MOMONIBIO
M3YUYECHHBIX CBOMCTB.

[To uzydeHHsIM (hopMysnaM HaXOIHUTh
MaTEeMaTHUYECKUE OKUAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMHUATLHOE
pacnpeneneHus

OcBauBaTh MOHATHUSA: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4alHOU
BEJINYUHBI.

Haxoguts qucnepcuto

I10 pacupeNEIICHHUIO.

N3yyaTh CBOMCTBA TUCIIEPCHUH.

[To u3yyeHHsIM (GopMyIaM HaXOAUTbH
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0JIe
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34

77



denepanpHas padouas nporpamma | Matemaruka. 10-11 xmaccel (yrinyOn€HHBIA ypOBEHb)

11 KJIACC
Hazsanune KonnuectBo OCHOBHBIEC BHJBI JACITECIbHOCTH
OCHOBHOE coJiepKaHue
pazzena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YUCETT 5 Hepapenctso Uebniména. Teopema Pa3bupath qokazarenbCcTBa TEOPEM.
UYeoniména. Teopema bepnysu. OcBanBaTh BHIOOPOUYHBINA METO/T
3akoH 0oabImUX yucen. Beioopounsbii HCCJICIOBAHUM, B TOM UHMCJIE B XOJI¢C
METO/I UCCIICIOBAHUM. MPaKTUYECKON pabOThI
[Ipaktuyeckas pabota
C UCTIOJIB30BAHUEM IJTEKTPOHHBIX
TaOJIHI]
DJeMEHThl MaTeMaTH4ECKOH 6 I'enepanbHasi COBOKYITHOCTh U OcBauBaTh MOHSTHUSA: T€HEpaTbHAs

CTaTUCTHUKH

ciy4aiiHas BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMH.

O1ieHKa cpeHero u Jucriepcuu
FeHEPaJIbHON COBOKYITHOCTH

C TIOMOIIIBIO BHIOOPOYHBIX
xapakTtepucTuk. OlleHUBaHHE

BEPOSITHOCTEN COOBITHI TIO BHIOOPKE.

Craructuueckas runotesa. [Iposepka
MIPOCTEUIINX TUIIOTE3 C MOMOIIBIO
CBOWCTB M3YYEHHBIX PaCIpEAeICHUMN.
[MpakTuyeckas pabora

C HCITOJIb30BAHUEM AIIEKTPOHHBIX
TaOJINI]

COBOKYIHOCTb, BBIOOpKa, BBIOOPOUHOE
CpellHee U BEIOOpOYHAs TUCTIEPCHSL.
Boruncnars BbIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IrE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHUSA: CTATUCTUYECKAS
rUI0TE3a.

OueHnBaTh BEPOSITHOCTh COOBITUI 1
MPOBEPSITH MPOCTEHIITNE TUTIOTE3bI
Ha OCHOBE BHIOOPOUHBIX IAHHBIX,

B TOM YHCJIE B X0JI€ TPAKTUUECKOM
paboThI
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HenpepsiBHbIE city4yaliHble
BEJIMYMHBI (pacnpeeneHus),
[I0Ka3aTEIbHOE U
HOPMAJIBHOE paCIpeaeIcHUs

[TpuMepsl HENPEPHIBHBIX CIYYalHbIX
BeNMYUH. OyHKIMS IUIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anay,
NPUBOASALINX K MIOKA3aTEIIbHOMY

¥ K HOPMAJIIbHOMY pacipeeleHUsIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PaCIPEACIICHUS.
@OyHKIMS MIOTHOCTH BEPOATHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTHCS MOHSITHSIMH
HETpEpbIBHAS ClIyvaiiHas BEJIMYUHA,
HETIPEPBIBHOE PacCIpeIeNICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuThk BeposTHOCTU COOBITUI
M0 TAaHHOU (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C MMOHSITHIMU:
MOKa3aTeJIbHOE paclpeaeICHHE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bbis1€711Th 10 OMUCAHUIO CITyYaHbIC
BEJIMYMHBI, PaCIIPEICICHHBIE

[0 TOKa3aTelbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOAIINX K OKA3ATEITbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacIpeeIeHUIO

Pacnpenenenne [lyaccona

ITociienoBaTeNLHOCTh OJUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3amauu, TpUBOASAIIECH

K pactpenenenuto [lyaccona.
[MpakTuyeckas pabora

C UCTOJBb30BAHUEM TCKTPOHHBIX
TaOJINI]

Bb1ienaTes Mo ONMUCAHUIO CIYYaiiHOTO
ONbITA BEJIWYHUHBI, PACIPEICICHHBIC
1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4HCle B XOJI€
IPAKTUYECKOW PabOThl ¢ MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH JIEKTPOHHBIX
TaOJIHIL
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CBs13b MEXy CTy4altHBIMU 6 KoBapuanus n1Byx ciydalHbIX OcBauBaTh MOHATHS: KOBapHaIusi,
BEJIMYMHAMU BenuuuH. Koaddunment koppensiuu. K02 PULIUEHT KOPPEIALHH, TUHEHHAs
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BenuurH. BoiOopounblii ko3 duiuent OneHnBaTh XapakTep CBI3U MEXKIY
Koppessiiuu. Paznuune Mexay CIIy4alHBIMU BEJTMUYMHAMM, UCXOIsS
JMHEWHOM CBSI3bIO U IPUUUHHO- U3 MPUPOJIBl TAaHHBIX M BBIUYUCIECHHBIX
CJICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHUK.
perpeccust. [Ipaktudeckas padora Hcnons30BaTh quarpamMmebl
C UCTIOJB30BAHUEM IJIEKTPOHHBIX pacceuBaHus I U300 PKCHUS
Ta0 I COBMECTHOT'O PACCEHBAHUS
JTAHHBIX.
Haxonuth K03 puiiueHTs ocu
JMarpaMMBbl, B TOM YUCJE B X0OJI€
MPaKTUYECKOH pabOThl ¢ MPUMEHEHHEM
CTaHAAPTHBIX QYHKIUN
O06o001IeHne U 11 [IpencraBieHne JaHHBIX C MOMOUIbIO [ToBTOpATH M3yYEHHOE U BHICTPAUBATH

CHUCTEMAaTH3aIUs 3HAHUU

TaOJIUIl U TUarpaMM, ONUcaTeIbHas
CTaTUCTHKA, OIBITHI

C PaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMH COOBITHUSMH,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ MpuMeHeHueM (hpopmyn u
rpaUIecKux METOIOB
(KkoopaMHATHAS TpsIMasi, IEPEBO,
nuarpamma Ditepa), ciaydalHbie

CHUCTEMY 3HAHHUI
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BEJIMYMHBI U PaCIPEACTICHUS,
MAaTEMaTUYECKOE OXKUTAHUE
CIIly4YaliHOM BEJIMYUHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

81
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KAJIEHJAPHO-TEMATUYECKOE INTIAHUPOBAHUE YYEBHOT'O ITPEJMETA
«MATEMATHKA (AJITEBPA U HAYAJIA AHAJIU3A)»

Ne Kox —Bo
Tema ypoka 4acoB
ypoka
IloBTOpEHUE 6
1 ToxnecTBeHHbIE TPE0Opa30BaHUs AreOpanueCKUX BbIPaKEHUN. 1
2 YpaBHEHHSI C OJTHUM HEU3BECTHBIM. 1
3 CucreMbl IByX YpaBHEHHH € IBYMSI HEU3BECTHBIMHU. 1
4 DyHKIUY. 1
S) Apudmernueckas nporpeccusi. [ eomerpuueckast mporpeccusi. 1
6 Bxoonasa konmponsnas paboma. 1
Jeiicmeumenvuble uucna 15
7 [enbie u parMoHanbHbIe Yrcia. 81. 1
8 JleficTBUTENbHBIC YHCTa. §2. 1
9 BeckoneuHo yObIBaroIasi reOMeTprUIecKas mporpeccus. §3. 1
10 beckoHeuHO yObIBaromasi reoMmeTpudeckas nmporpeccus. 83. 1
11 Apudmernueckuii KOpeHb HaTypalbHOU cTerneHu. §4. 1
12 ApudmeTnueckuii KOpEeHb HATYypaIbHOH cTerneHu. §4. 1
13 ApudmeTnueckuii KOpEeHb HATYypaIbHOM cTeneHu. §4. 1
14 CreneHb ¢ palvoHaIBHBIM H JACHCTBUTEILHBIM MMOKa3aTeaeM. 85. 1
15 CreneHb ¢ palMoHaIbHBIM M ACHCTBUTEILHBIM MMOKa3aTeaeM. 85. 1
16 CreneHb ¢ palMoHaIbHBIM M ACHCTBUTEILHBIM MMOKa3aTeaeM. 85. 1
17 CreneHb ¢ palMoHaIbHBIM M ACHCTBUTEILHBIM MMOKa3aTeaeM. 85. 1
18 CreneHb ¢ palMoHaIbHBIM M ACHCTBUTEILHBIM MMOKa3aTeaeM. 85. 1
19 O06o00meHre U cUCTeMaTH3alis 3HaHUH 110 TeMe: «JleiicTBUTeIbHEBIS 1
YHCIIa.
20 Konumponvuasn paboma Ne 1 no meme: «/leiicmeumenvhule uucnay. 1
21 Ypok KoppeKIuu 3HaHUU 10 TeMe: «JeCTBUTEIbHBIE YUCIIAY. 1
CrenenHasi pyHKIUA 15
22 Crenennas ¢yHkius, eé cBoiictsa u rpaduk. §6. 1
23 Crenennas ¢yHkius, eé cBoiictBa u rpaduk. §6. 1
No Kon —Bo
Tema ypoxka 4acoB
ypoKa
IloBTOpPEHME 6
24 B3anmuo o6parHbie hyHKImH. §7. 1
25 B3anmuo o6parHbie hyHKIwmu. §7. 1
26 PaBHOCHITBHBIC ypaBHEHHS U HepaBeHCTBa. §8. 1
27 PaBHOCHITBHBIC ypaBHEHMS U HepaBeHCTBa. §8. 1
28 WppanmonansHble ypaBHeHHs. §9. 1
29 WppanmonansHble ypaBHeHHs. §9. 1
30 WppanmonansHble ypaBHeHHs. §9. 1
31 WppanmonansHbie HepaBeHcTBa. §10. 1
32 WppanmonansHbie HepaBeHcTBa. §10. 1
33 WppanmonansHble HepaBeHcTBa. §10. 1
34 O06o001enne u cucTeMaTu3anus 3Hanui o reme: «CTeneHHas 1
b YHKIHS.
35 Koumponvnaa paboma Ne 2 no meme: «Cmenennan Qpynkuyusy. 1
36 Ypok Koppekiuu 3HaHu# 1o treme: «CreneHHast (yHKIUS. 1
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ITokasarenbHast pyHKIUA 14
37 [TokazarenpHas yHKIms, e€ cBoiicTBa U rpaduk. §11. 1
38 [TokazarenpHas QyHKIwms, e€ cBoiicTBa U rpaduk. §11. 1
39 [MTokazarenbHble ypaBHeHHs. §12. 1
40 [MTokazarenbHble ypaBHeHHs. §12. 1
41 [TokasarenbHble ypaBHeHUs. §12. 1
42 [Toka3aTenbHbIe HepaBeHCTBA. §13. 1
43 [MToka3arenpHble HepaBeHCTBA. 813. 1
44 [Toka3aTenbHble HepaBeHCTBA. §13. 1
45 Cucrembl MoKa3aTeIbHBIX YPaBHEHHUI 1 HEpaBeHCTB. §14. 1
46 Cuctembl TIOKa3aTeIbHBIX YPAaBHEHHI U HEpaBeHCTB. §14. 1
47 Cuctembl MoKa3aTeIbHBIX YpaBHEHUI 1 HEpaBeHCTB. §14. 1
48 O60061enne 1 cucreMaTu3anus 3HaHui 1o teme: «IlokazarenbHas 1
GyHKIMS.

49 Konmponsnas paboma Ne 3 no meme: «llokazamenvnan pynkuusny. 1
50 VYpox koppekiuu 3HaHu# 1o teme: «llokazarenpHas QyHKIUD. 1
Jlorapudmnueckas pynkums 20

No Kom —Bo

Tema ypoka 4acoB
ypoka
IMoBTOpEeHUE 6
51 Jlorapugwmsr. §15. 1
52 Jlorapudmsr. §815. 1
53 CsoiictBa jorapugmos. 816. 1
54 CsoiictBa jorapugmos. 816. 1
55 JlecaTHUHBIE U HATYpajIbHbBIC Torapudmer. 817. 1
56 JlecaTHUHBIE U HATYpaabHbBIC Torapudmser. 817. 1
57 Jlorapudmuueckast yHKIHs, €€ cBolicTBa U rpaduk. 818. 1
58 Jlorapudmuueckas GyHKIwHs, €€ cBolicTBa U rpaduk. §18. 1
59 Jlorapudmuueckas GyHKIwHs, €€ cBolicTBa U rpaduk. §18. 1
60 Jlorapudmuueckue ypaBaeHus. §19. 1
61 Jlorapudmuueckue ypaBaeHus. §19. 1
62 Jlorapudmuueckue ypaBaeHus. §19. 1
63 Jlorapudmuueckue ypaBaeHus. §19. 1
64 Jlorapudmuueckue HepaBencTna. 820. 1
65 Jlorapudmuueckue HepaBencTna. 820. 1
66 Jlorapudmuueckue HepaBencTna. 820. 1
67 Jlorapudmuueckue HepaBencTna. 820. 1
68 O06o006u1eHne 1 cucTeMaTH3anus 3HaHui 1o teme: «Jlorapupmmuaeckas 1
byHKIUSA.

69 Konmponvnasa paboma Ne 4 no meme: «Jlocapugpmuueckasn pynkyusny. 1
70 Ypoxk Koppekiuu 3HaHui 1o Teme: «Jlorapudmudeckas GyHKIUI. 1
Tpuronomerpuyeckune GopmyJibl 28
71 Panmannas mepa yria. 8§21. 1
72 IToBOpOT TOYKHM BOKPYT Havasia KOOpJUHAT. §22. 1
73 IToBOpOT TOYKHM BOKPYT Havasia KOOpJUHAT. §22. 1
74 Onpenenenne cuHyca, KOCHHyca U TaHTeHca yria. §23. 1
75 Onpenenenne cuHyca, KOCUHyca U TaHTeHca yria. §23. 1
76 3HaKy cHHYca, KOCHHYCa ¥ TaHreHca. §24 1
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Kox —Bo
Ne
Tema ypoxka 4acoB
ypoka
IloBTOpEHUE 6
77 3HaK¥ CHHYCa, KOCHHYCA U TaHTeHca. §24 1
78 3aBUCUMOCTb MEXY CHHYCOM, KOCUHYCOM U TAaHT€HCOM OJIHOTO U TOTO 1
xKe
yria. §25.
79 3aBUCUMOCTb MEXYy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJIHOTO U TOTO 1
xKe
yria. §25.
80 TpuronomeTpuyeckue ToxaecTna. §26. 1
81 TpuronomeTpuyeckue ToxaecTna. §26. 1
82 CuHyc, KOCHHYC M TAHI'€HC YTJIOB O 1 - 0. §27. 1
83 dopmyisl coxenus. §28. 1
84 dopmyisl cioxenus. §28. 1
85 dopmyisl cioxenus. §28. 1
86 CuHyC, KOCHHYC ¥ TAaHT€HC JIBOMHOTO yria. §29. 1
87 CuHyc, KOCHHYC ¥ TaHT€HC JIBOMHOTO yriia. §29. 1
88 CuHyc, KOCHHYC M TaHM€HC MOJOBUHHOTO yria. §30. 1
89 CuHyc, KOCHHYC M TaHI€HC MOJOBUHHOTO yria. §30. 1
90 dopmyiel npuBeaeHus. §31. 1
91 dopmyiel npuBeaeHus. §31. 1
92 dopmyisl npuBeaeHus. 831. 1
93 CymMa u pasHOCTh cHHYcOB. CyMMa U pa3HOCTh KOCHHYCOB. §32. 1
94 CymMa u pasHOCTh cHHYcOB. CyMMa U pa3HOCTh KOCHHYCOB. §32. 1
95 CymMa u pasHOCTh cHHYcOB. CyMMa U pa3HOCTh KOCHHYCOB. §32. 1
96 O00011IeH1E U CUCTEMATH3ALMS 3HAHUH 110 TEME: 1
«TpUrOHOMETpPHUYECKHE
bopMyITBI».
97 Konumponvnas paboma Ne 5 no meme: «Tpuzonomempuueckue 1
dopmynoiy.
98 Ypok KoppeKIuu 3HaHu# 110 Teme: « TpuronomMerpudeckue GopMyIib». 1
Tpuronomerpuveckne ypaBHeHHsI 19
99 VYpaBHeHue C0S X = a. §33. 1
100 VYpaBHeHnue C0S X = a. §33. 1
Kon —Bo
Ne
Tema ypoxka 4acoB
ypoka
IloBTOpPEHME 6
101 VYpapuenue Sin X = a. 834, 1
102 VYpapuenue Sin X = a. 834, 1
103 VYpaBHeHus COS X = au Sin X = a. 8§33, 34. 1
104 VYpaBHenue tg X = a. §35. 1
105 VYpaBHenue tg X = a. §35. 1
106 Perenne TpUroHOMETPUYECKUX YPABHEHUN. Y PaBHEHHUs], CBOIAIINECS 1
KKBagpaTHbIM. §30.
107 Perienne TpUroHOMETPUYECKUX YpaBHEHUN. Y paBHEHUE 1
asinx+bcosx=0.
§36.
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108 Pemienne TpuroHoMeTpUYECKUX ypaBHEHUN. Y paBHEHUS, PELLIaeMble 1
pas3IoKEHUEM JICBOM YacTH Ha MHOXKUTENH. 836.
109 Pemrenne TpuroHoMeTprueckux ypapaeHuii. §36. 1
110 Pemrenne TpuroHoMeTprueckux ypapaenuii. §36. 1
111 Pemrenne TpuroHoMeTprueckux ypapaeHuii. §36. 1
112 [Tpumepsl permeHns MPOCTEUIINX TPUTOHOMETPHUYECKUX HEPABEHCTB. 1
§37.
113 [Ipumeps! penieHust NpOCTENNINX TPUTOHOMETPUYECKUX HEPABEHCTB. 1
§37.
114 [Tpumepsl permeHns MPOCTEUIINX TPUTOHOMETPHUYECKUX HEPABEHCTB. 1
§37.
115 O00011IeHne U cucTeMaTH3aIUA 3HAHUH 110 TEME: 1
«Tpuronomerprueckue
YpaBHEHHS».
116 Konmponsnas paboma Ne 6 no meme: 1
«Tpuzonomempuueckue
YpasHeHus».
117 Ypoxk Koppeknuyu 3HaHui 110 TeMe: « T pUroHOMEeTpUYECKUEe YPaBHEHUS». 1
IMoBTOpEeHUE 19
118 [ToBTOpenue. ApudgmeTnueckuil KOpeHb HATYpaIbHOMN CTEIEHH. 1
119 [ToBTopenue. CteneHp ¢ paliMOHAIBHBIM U ACHCTBUTEIbHBIM 1
MOKa3aTeISIMHU.
120 [ToBTopenue. CrenenHas, nokazareiabHas U JorapupmMudeckas 1
G yHKIUN.
121 [ToBTOpenue. UpparmonanbHble ypaBHEHUSI 1 HEPABEHCTBA. 1
122 [ToBTOpenue. [lokazaTenpHbIC YpaBHEHHUS U HEPABEHCTBA. 1
Ne Kom —Bo
Tema ypoxka 4acoB
ypoka
IloBTOpPEHME 6
123 [ToBTOpenwue. Jlorapudmel. 1
124 [ToBTOpenue. Jlorapudmuueckue ypaBHEHHS. 1
125 [ToBTOpenue. Jlorapupmudeckre HepaBeHCTBA. 1
126 [ToBTOpeHue. Penenne cucteM moka3aTesIbHBIX U JIOTapu(MHUIECKIX 1
ypaBHEHUH.
127 [ToBTOpeHue. TpuroHoMeTpHIECKUE TOKICCTRA. 1
128 [ToBTOopenue. Tpuronomerpuyeckue GOPMYIIbI. 1
129 [ToBTOpenue. Penenne mpocTeimmx TPUroHOMETPUYECKUX YPABHEHU. 1
130 [ToBTOpeHue. Penienne TpUroHOMETPUUYECKUX YPABHEHUH. 1
131 [ToBTOpeHue. Pemenne TpUroHOMETPUIECKIX HEPABEHCTB. 1
132 O6o0maroniee MOBTOPEHNUE. 1
133 Hmozosasn konmponwvnasa padoma. 1
134 Hmozosasn konmponwvnasa padoma. 1
135 VYpoxk koppekuuu 3HaHu# 3a kypc 10 knacca. 1
136 IToBTOpenue 3a kypc 10 kiacca. 1
136
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Neni/n Tema Koa-Bo
4acoB
BBenenne B 23
CcTepeoMeTPHI0
1 OcHoBHbI€ NTpaBUIIa N300paKeHMs HA PUCYHKE IIOCKOCTH, 1
napajuiebHbIX

MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

2 [ToHsTHS cTepeoMeTpUn: TOUKA, IIpsiMasi, JIOCKOCTh, IPOCTPAHCTBO. 1

OcHoBHbI€IIpaBIIa U300paKeHUsI HA PUCYHKE TUIOCKOCTH,
napajuieNIbHbIX IPSIMbIX
(0oTpe3KkoB), cepeIMHbI OTPE3Ka.

3 [TonsTHs: nepecekaromuecs MI0CKOCTH, TEpeceKaroIuecs mpsamas u 1
MJIOCKOCTB;

HOJIYIIPOCTPAHCTBO.

4 [TonsTHA: TEepeceKarIMrecs MITOCKOCTH, MEPECEKAIOIINEC NpsiMast U 1
MJI0CKOCTB;

HOJIYIIPOCTPAHCTBO.

5 MHororpaHHuKH, H300pakeHNe POCTENHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpaHHuKH, H300pakeHKe POCTENHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX OOBEKTOB.

7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC CIICICTBHS U3 HUX. 1

[0 0]
JEny

AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEJICTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPHUH U TIEpPBHIE clIeACTBUS U3 HUX. CrocoObl 3a1aHus 1
MPSIMBIX U TUIOCKOCTEH B ipocTpaHcTBe. O003HAUEHUS MPSAMBIX U
IIJIOCKOCTEM.

10 N3obpaxenne ceueHnit mupaMuibl, Ky0a U IPU3MbI, KOTOPhIE 1
MPOXOJIAT uepe3ux pedpa. M300paxenune nepecedeHust moay4eHHbIX
IJTIOCKOCTEH.

PackpammBaHye MoCTPOCHHBIX CEUYEHUI pa3HBIMU [[BETAMHU.

11 N3obpaxenne ceueHnt mupaMuibl, Ky0a U IPU3MbI, KOTOPhIE 1
MPOXOAT uepe3ux pedpa. M3o0paxkeHue nepecedeHus MmoryqeHHbIX
IJIOCKOCTEH.

PackpammBaHue mocTpOCHHBIX CEYSHUI Pa3HBIMU IIBETAMH.

12 N3o00paxkenue ceueHnit mupamMupl, Ky0a v MpU3MbI, KOTOPbIE 1
MPOXOJIAT uepe3ux pedpa. M3o0paxkeHne nepecevyeHus noryueHHbIX
ILIOCKOCTEN.

PackpammBaHue MOCTPOCHHBIX CEUYECHUI pa3HBIMU I[BETAMHU.

13 N3o00paxkenue ceueHnii mupaMuipl, Kyoa v Mpu3Mbl, KOTOPbIE POXOAAT 1
qyepes

ux pedpa. 300pakeHue nepeceyeHmst MoJydeHHbIX II0CKOCTEH.
PackpammBaHne IOCTPOEHHBIX CEYEHHUH pPa3HBIMU [[BETAMHU.

14 Meton cnenoB Ui NOCTPOECHUSI CEUEHUH. 1

15 Merton cnenos ains noctpoeHus cedeHnil. CBoNCTBa NepeceueHuit 1
NPSIMBIX U
IIJIOCKOCTEM.

16 Merton cnenos ans noctpoeHus cedeHnil. CBoCTBa epeceueHuit 1
NPSMBIX U

IJIOCKOCTEMN.
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17

[TocTpoenwue ceueHuii B mupamuie, Kyoe o TpeM ToukaMm Ha pedpax.
Coznanue
BBIHOCHBIX YEePTEKEH U 3aIKCh IIAaroB MOCTPOCHHUSL.

1

18

[TocTpoenwue ceueHuii B mupamuie, Kyoe o TpeM ToukaMm Ha pedpax.
Coznanue
BBIHOCHBIX YEePTEKEH U 3aIKCh IIAaroB MOCTPOCHHUS.

19

[TocTpoenune ceuenut B mupamuie, Kyoe 1o TpeM ToUKkaM Ha pedpax.
Coznanue
BBIHOCHBIX YEPTEKEU U 3alKCh IAr0B MOCTPOCHUS.

20

[TocTpoenune ceueHnuit B mupamuie, Kyoe 1o TpeM ToUKkaM Ha pedpax.
Coznanue
BBIHOCHBIX YEPTEKEN U 3alUCh IIAr0B MOCTPOCHUS.

21

[ToBTOpEHME TUTAHUMETPUHN: TEOPEMA O TTPOTIOPITUOHATBHBIX OTPE3KaX.
ITomoGue
TPEYrOJIbHUKOB.

22

[ToBTOpenue manuMerpun: Teopema Menenas. PacueTsl B ceUeHHUSAX HA
BBIHOCHBIX uepTexkax. ctopus pa3BUTHS INIAHUMETPUU U CTEPEOMETPUH.

23

Konumponvnan paooma Nel «Axkcuomvt cmepeomempuu. Ceuenusny»

B3anMHoe pacnoJsio:keHne NPsIMbIX B IPOCTPAHCTBE

(op]

24

B3anmHoe pacnonioxkeHune npsmMbIX B IpocTpancTBe. CKpenMBarommecs
MpSMBIE.

[Tpu3Haku ckpemmBarommxcs npsameix. [lapamienbasie npsMbie B
IIPOCTPAHCTBE.

25

TeopeMa o CyllleCTBOBAaHUU U €IMHCTBEHHOCTH MPSIMOM
NapajyieIbHON JAaHHOW MPSMOM, MPOXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH HaJaHHOU npsiMoil. Jlemma o
MepeceyeHny napasuieIbHbIX MPSMBIX

TJI0CKOCTBIO.

26

[TapannenbHOCTh Tpex NpAMBIX. Teopema o0 Tpex napaieNnbHbIX MPSIMBIX.
Teopema 0 ckpelMBaOIUXCS MPSIMBIX.

27

[TapannensHoe mpoekTupoBanre. OCHOBHBIE CBOICTBA MAPaJIEIBLHOTO
npoexktupoBanus. M3o0paxenue pa3Hbix GUryp B mapajuieabHOMN
MIPOEKITUH.

28

LenTpanpHas MPOEKIMs. YTOJI C COHAIIPABICHHBIMH CTOPOHAMH. YTOJI
MEXIY

IIpAMBIMU.

29

332[3‘11/1 Ha J10Ka3aTCJIbCTBO N UCCICAOBAHUEC, CBA3aHHBIC C
PaCIIOJIOKCHHUEM
IIPAMBIX B IIPOCTPAHCTBCE.

IMapajuieIbHOCTH NPSAIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE

30

[TonsATHA: MapamIenbHOCTh NPSAMOH U IFIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3HaknapaiaeIbHOCTH NPSAMON U INIOCKOCTH. CBONCTBA
napajieIbHOCTH TPSIMOM

U TUIOCKOCTH.

31

reOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYMCIICHHUEC U NOKa3aTCJIbCTBO, CBA3aHHBIC a
NMapaJiICJIbHOCTBIO IPAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBE.

32

[TocTpoenue ceueHust, MPOXOIAIIETO YEPE3 IaHHYIO IPSIMYIO Ha YEPTEXKE
u

MapajuIelbHOrO APYrou npsamMoil. Pacuer oTHomeHUH.
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33 [MapannenbHas mpoeKuus, MPUMEHEHHE ISl TIOCTPOCHUS CeUeHHH Kyba u 1
napaenenunena. CBOHCTBa napajuiesienunea u Ipru3Msbl.
34 [TapannenpHble IOCKOCTHU. [IprU3HaKK MapamIeIbHOCTH ABYX 1
IIJIOCKOCTEM.
35 Teopema 0 mapaIenbHOCTH U €IMHCTBEHHOCTH IIOCKOCTH, TIPOXOIAIICH 1
yepes
TOYKY, HE IIPUHAJICIKALLYIO JTAHHOU IIJIOCKOCTH U CIEACTBUS U3 HEE.
36 CBoiicTBa mapajuIeIbHBIX TIOCKOCTEH: O MapaIeIbHOCTH TPSMBIX 1
nepecedeHust
MIPH NIEPECEUSHIH JBYX NapaJlJIeIbHBIX TUIOCKOCTEH TPEThEH.
37 CBoiicTBa mapaJlIeIbHBIX TNIOCKOCTEN: 00 OTpE3Kax MmapaieIbHbIX 1
MPSIMBIX, 3aKJIFOYEHHBIX MEX/Ty MapajIeIbHBIMH TUTIOCKOCTSIMH; O
MIEPECCYECHUH TPSMOM
C IBYMsI TApaJIJICIbHBIMHU TIOCKOCTSIMH.
IepneHAUKYISIPHOCTH MPSMBIX U IJIOCKOCTEl B MPOCTPAHCTBE 25
38 [TosTOpenue: Teopema [Tudaropa Ha MIOCKOCTH. 1
39 [ToBTOpEHHE: TPUTOHOMETPHS PSMOYTOJIBHOTO TPEYTOJIbHUKA. 1
40 CaoiicTBa Ky0a ¥ MPSMOYTOJIBHOTO MapasuIeIeIUuIe/a. 1
41 Boruncnenue UIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM 1
napajuiesenunese.
42 [IepneHMKyYISIpHOCTD NPSAMOM U IIOCKOCTH. [Ipu3Hak 1
MEePIICHIUKYIIIPHOCTH
MPSAMOM U ITIOCKOCTH.
43 [TepieHAMKYAAPHOCTH MPSIMON U TIIOCKOCTH. [Ipu3Hak 1
MePIEeHIUKYIIPHOCTH
MPSAMOM U TIOCKOCTH.
44 Teopema o cylecTBOBaHUM U €IMHCTBEHHOCTH MPSAMOM, MPOXOIAIIEH 1
yepes
TOUKY IPOCTPAHCTBA U NEPIIEHIUKYISIPHON MIIOCKOCTH.
45 [1nockocTH ¥ epneHAUKYISPHBIE UM MPSIMble B MHOTOTpaHHUKAX. 1
46 [InockocTH ¥ epneHAUKYISPHbIE UM MPSIMble B MHOTOTpaHHUKAX. 1
47 [lepnenaukynsp n HakioHHasA. [locTpoenune nepneHaANKyIsApa U3 TOYKU 1
Ha
PSMYIO.
48 [lepnennukynsap u HakioHHas. [TocTpoeHne nepneHInKysapa U3 TOUKU 1
Ha
MPSIMYIO
49 Teopema o Tpex nepneHauKynspax (mpsmasi 1 oopaTHasi) 1
50 Teopema o Tpex nepneHauKynsapax (mpsmasi 1 oopaTHasi) 1
51 VYToJ1 MeX 1y CKPEIIMBAIOIUMHUCS MPSMBIMHU. 1
52 [Touck nepneHIuKyASIPHBIX MPSMBIX C TOMOIIBIO MEPIEHINKYISIPHBIX 1
IIJIOCKOCTEM.
53 OpTorosaabHOE IPOEKTUPOBAHUE. 1
54 [Toctpoenue ceuenuii kyoa, MpU3MblL, TPABUILHON MUPAMUIBI C 1
MIOMOIIIBIO
OpPTOrOHAJILHOM MPOEKIINH.
55 [Toctpoenue ceuenuii Kyoa, MPU3MbL, TPABUILHON MUPAMUJIBI C 1
MOMOIIIBIO
OPTOrOHAJILHOM MPOEKIINH.
56 Cummerpus B IPOCTPAHCTBE OTHOCUTENBHO TuI0CcKoCTH. [Tnockoctu 1

CUMMETpUHU
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B MHOT'OI'paHHUKaAXx.

o7 [Ipu3Hak neprneHUKyIIPHOCTH NPSAMOM U INIOCKOCTU KaK CJIEJICTBUE 1
CUMMETPHUH.

58 IIpaBunbpHBIE MHOTOTpaHHUKH. Pacuér paccTOsHMI OT TOUKH 10 1
IIJIOCKOCTH.

59 [IpaBunpHBIE MHOTOTpaHHUKH. Pacuér paccTOSHMM OT TOUKH 10 1
IIJIOCKOCTH.

60 CriocoObI OITyCTUTH MEPIIEHANKYISAPBI: CAMMETPHUS, CIIBUT TOYKH IO 1
NapajuIeIbHON IPSIMOM.

61 CaBur no HenapauienbHOU NPSAMOI, U3MEHEHUE PaCCTOSHUN. 1

62 Konmponvnasa paboma Ne 2 «B3aumnoe pacnonoxcenue npamvix u 1
naocKocmeil 6 RPOCMPAHCMGe)

Yrasl u 16
PacCTOSTHUA

63 [ToBTOpEHME: yroa Mex 1y NPSIMBIMU Ha TNIOCKOCTH, TPUTOHOMETPHUS B 1
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.

64 [ToBTOpEHHUE: Yroa MeX Ay CKpEIIMBAOIIAMUCS MPSIMbIMH B 1
MIPOCTPAHCTBE.

65 I'eomeTpryeckrie MeTOIbl BHIYMCIEHHS YIila MEX/Iy MPSIMbIMH B 1
MHOTOTPaHHUKAX.

66 JIByrpanHsb1i yroiy. CBOKCTBO JIMHEWHBIX YIJI0B ABYIPAHHOTO YIJIA. 1

67 [TepnenqukynsapHblie MIOCKOCTH. CBOMCTBA B3aUMHO TIEPIICHIUKYIISIPHBIX 1
IIJIOCKOCTEM.

68 [Ipu3Hak nepneHauKyaIspHOCTH IJIOCKOCTEN; TEOpEMa O MPsAMOi 1
nepeceyeHust
JBYX IJIOCKOCTEN MEePIIEHIUKYISPHBIX TPEThEH TIOCKOCTH.

69 [IpsiMoyronbHBIHM napajuienenunen; Kyo; u3sMepeHus, CBONCTBa 1
MPSIMOYTOJILHOTO
napajuiesienunesaa.

70 TeopemMa 0 1maroHanu NpsIMOYrOJIbHOTO MapaUIeNICUIEIa U CIEICTBUE 1
U3 HeE.

71 CrepeoMeTprueckre U MPUKIATHbIE 3a]]a41, CBSI3aHHBIE CO B3aMMHBIM 1
PacMoJIOKEHUEM MPAMBIX U TUIOCKOCTEH.

72 [ToBTOpEHUE: cCKpenBaroIIecs MpsMble, TapaslienbHble INIOCKOCTH B 1
CTaH/IaPTHBIX MHOTOTPaHHUKAX.

73 [Tapa napannenbHbIX INIOCKOCTEN Ha CKPEIUBAKOIINXCS MIPSMBbIX, 1
paccrosiHue
MEX 1y CKPEIIMBAIOITUMHUCS MPSMBIMU B TIPOCTHIX CUTYAIUSX.

74 PaccrosiHUe OT TOUKHU 70 MIIOCKOCTH, PACCTOSIHUE OT MPSMOM J10 1
IIJIOCKOCTH.

75 Brruncnenne paccTosTHUM MEXAY CKPEIMBAIOIMMUCS IPSIMBIMU C 1
MTOMOIIBIO
NIEPIEH IMKYIIIPHOM INIOCKOCTH.

76 Tpexrpannslii yroj, HEpaBEHCTBO I TPEXTPaHHBIX yIiioB. Teopema 1
[Tudaropa,
TEOPEMBI KOCUHYCOB ¥ CUHYCOB JJIs1 TPEXTPAHHOTO YIJIa.

77 DneMeHTHl ChepruIecKoil TeOMETPUH: T€01e3UYEeCKHe JIMHUH Ha 3eMIIe. 1

78 Konmponsnas paboma Ne 3 «Yenel u paccmoanun, 1
MHororpaHHuK#u 7

79 CucremaTtu3zanus 3HaHUN « MHOTOIPaHHUK U €T0 2JIEMEHTBD) 1
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80 [Mupamuna. Buas! nupamua. [lpaBunbsHas nupamua. 1
81 [Ipusma. [Ipssmas u HaknoHHas npu3Msbl. [IpaBuiibHas npusma. 1
82 [Ipsimoit mapasuienenue1, NpsMOYyroJibHbIN apajuiesienumne, Kyo. 1
83 Brinyxiibie MHororpanHuku. Teopema Diiepa. 1
84 Brinykisie Muororpanauku. Teopema Diinepa. [IpaBusibubie n 1
MOJTYTIPABUIILHBIC
MHOTOTpaHHUKH.
85 | Koumponsuasa paboma Ne 4 «Mnozozpannuxuy 1
BekTophl B IpocTpaHcTBe 12
86 | [lonsTre BeKTOpa HA IUIOCKOCTH U B IPOCTPAHCTBE. 1
87 | Cymma BEKTOpPOB. 1
88 | Pa3HOCTH BEKTOPOB. 1
89 | IlpaBwmiio mapayuienenune/na. 1
90 | YMHOXeHHUE BEeKTOpa Ha YUCIIO. 1
91 | PasnosxeHue BEKTOpa IO OA3UCY TPEX BEKTOPOB, HE JISKAIUX B OJTHOM 1
TUTOCKOCTH.
92 | CkanspHOE POU3BEICHHE. 1
93 | Beruncienue yria MexmIy BEKTOPaMH. 1
94 | Tlpocreitmme 3313494 C BEKTOPaMH. 1
95 | IIpocreitmme 3a1a49u C BEKTOPaMH. 1
96 | Ilpocreitmme 3a1a49u C BEKTOPaMH. 1
97 | Ilpocreiimme 3a1a9n ¢ BEKTOPaAMHU. 1
IToBTOpEHUE, 00001IEHNE, CUCTEMATH3ANUA 3HAHUI 5
98 | O6obmenue U cucTeMaTu3aus 3HaHu «B3anMHOE pacrosoKeHne 1
MPSIMBIX
IJIOCKOCTEMN B TPOCTPAHCTBE»
99 | O6obmenue U cucTemMaTu3anus 3HaHU « MHOTOTpaHHUKH 1
100 | Hmozosas konmponvnas paboma 1
101 | Hmozosas konmponvnas paboma 1
102 | O6o0meHue 1 cucTeMaTu3alus 3HaHW: aHaJIu3 KOHTPOJILHON padoTHI. 1
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TEMATHYECKOE INTAHUPOBAHUE BEPOATHOCTDb u CTATUCTUKA

TEMA Koa-Bo
gacoB
IIpencraBieHne TaHHBIX U oNHcAaTeIbHAsi craTHCTHKA (4 yaca)

1| TlpencraBieHyue Ka4CCTBCHHbIX M KOIMYCCTBECHHBIX JaHHbIX 1
o| Mennana. Cpeanee apudMeTHIEeCKOe. 1
3 Haumensbiiee u Hanbosb1IEE 3HAUECHUE. 1
4 Pa3zmax 1

CayualiHble ONBITHI U CJAYy4YalHble COOBITHS, ONBITHI ¢ PABHOBO3MOKHBIMH

3JIEMEHTAPHBIMH HCXOIAMU (3uaca)
5| CirydaiiHble COOBITHS M CITyYaiHbIE DKCIIEPUMEHTHI 1
6| BeposarHOCTH M YacTOTA COOBITHI 1
7| MoHnera n urpanbHas KOCTb B TEOPHU BEPOSITHOCTH 1
nepamuu HajJ COOLITHSIMH, C/I0KeHUe BeposiTHOcTei ( 3 yaca)
g| IIpoTuBomonoxubie coObITHA. JlMarpammel Diinepa 1
9| OObennHenue u nepeceyeHne COOBITHI 1
dopmyIa cI0KeHU BEPOSTHOCTEN 1
10

Ycia0BHASA BEPOSITHOCTD, IePEBO CJAYYANHOI0 ONbITA, (POPMYJIa MMOJHOI BEPOSITHOCTH H
HE3aBHCHMOCTH COObITHI (6 YacoB)

VYcnoBHas BeposATHOCTh. [IpaBuino yMHOKEHUS. 1

11
JlepeBo cityqaiiHOTO OIbITa 1

12
HezaBucumblie coObITHS 1

13
dopmyiia MOJHOKU BEPOATHOCTH 1

14
Pemenue 3amau 1

15
Pemenue 3amau 1

16

DJeMeHTbI KOMOMHATOPUKH (4 yaca)

KoMOuHaTOpHO NPaBUIIO0 YMHOKEHHS 1

17
ITepectanoBku. Pakropual. 1

18
[IpaBUsIO YMHOXKEHUS U IEPECTAHOBKH B 3a/1a4aX HA BHIYHMCIICHHE 1

19 | BeposTHOCTEH
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Yucno coueTaHuil. 1

10
Cepun nocienoBaTebHbIXHCTIbITaHMIT (3 "aca)

VYcenex u Heynava. McnbltaHus 10 epBoro ycnexa 1
21

Cepus ucnbiranuii bepuynu 1
22

UYucino ycniexoB B UcbITaHUSX bepHynu 1
23

CayuaiiHble BeJIMYUHBI U pacnpeaesienusi(6 yacos)

[Tonatue cinyqaitHO# BesmuuHbL. [IprMeps! cilydallHbIX BEIMYUH 1
24

Pacnipenenenune BepoATHOCTEN CllydailHOW BETUYHHBI 1
25

OYHKIMS pacnpeaesieHUs CIy4ailHON BETUYUHBI 1
26

Mojga 1 MequaHa. 1
27

3akoH pacnpenenenus [lyaccona 1
28

buHOMMaNBbHBIN 3aKOH pacripeaeieHus 1
29

O0600meHne U cUCTEeMATHU3AIUSI 3HAHUH (54acoB)

[ToBTOpEHME MPONAECHHOTO MaTepuaa 4

30-

34




IoBTOpenue kypca 10 kiacca

1 | Ioxka3arenbHast PyHKITUS.

2 | Jlorapudmuueckas pyHKIus.

3 | Tpuronomerpuueckue GopMyIIbl.

4 | Crenennas pyHKIHS.
Pewmrenne ynpaxHeHui.

6 | Auaznocmuueckan konmponvHan
paooma Nel.

7 | AHanu3 KOHTPOJILHOM paboThlI.
Tpuronomerpudeckune QpyHKIUH

8 | OGmacTh onpeaeneHUs ¥ MHOKECTBO
3HAYCHUH TPUTOHOMETPHUIECKUX
byHKINN

9 | YerHOCTB, HEUETHOCTD, IEPUOTUIHOCTH
TPUTOHOMETPUUYECKUX (PYHKLUI

10 | Pemenne ynpakHEHHIA.

11 | CgoiictBa pyHKIINM Y=COS X U €€ Tpadux

12 | CgoiicTBa pyHKIIUH y=COS X U €€ Tpadux

13 | Peurenue ynpakHEeHUH.
CamocrostenbHas padorta

14 | CgoiictBa pyHKIIMH y=Ssin X U e€ rpadux

15 | CgoiicTBa dyHKIIMU y=Ssin X U €€ rpaduk

16 | CsoiictBa dyHkunU y=tg X u €€ rpadukx

17 | CsoiictBa dpyHKuMHU y=tg X U €€ rpaduk

18 | Pemenue ynpaxHeHUH.
CamocrosTenbHas paboTta

19 | O6paTHbIe TPUTOHOMETPHUECKHUE
GbyHKIIH

20 | OGpaTHbIE TPUTOHOMETPUUECKHE
GbyHKITII

21 | Pemenue ynpaxxHeHUI Ha YTEHUE U
NOoCTpOeHHE IpauKOB
TPUTOHOMETPUYECKUX (PYHKITHI

22 | Pemenue ynpaxxHeHUH Ha YTEHUE U

MOCTpOeHHE TparKOB
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TPUTOHOMETPUYECKHUX (PYHKITHIA

23 | Pemenue ynpaxHeHUH Ha YTEHUE U
MOCTpPOEHHE TPadUKOB
TPUTOHOMETPUYECKHUX (PYHKITHIA

24 | Ypoxk 00001IeHUs M CHCTeMAaTH3allun
3HaHUHI

25 | Tpuzonomempuueckue gynxkyuu.
Konmponvnas paboma No2,

26 | AHaim3 KOHTPOJIEHOU PaOOTHI.
IIpousBoaHas U e€ reoMeTpUYECKUH
CMBICJI

27 | IIpousBomaHas.

28 | Ilpenen ¢pyakuu. HempepbIBHOCTH
GyHKIMH.

29 | [IpomsBoaHas CTETIEHHOHN (YHKIIHH.

30 | [Ipom3BomHas CTENEHHON (YHKIIHH.

31 | Pemenue ynpaxHeHUH.
CamocrositensHas paboTa

32 | [IpaBuna quddepeHnupoBaHus.

33 | [IpaBuna quddepeHnupoBaHus.

34 | [IpuMeHeHne MpaBuII
g depeHInpoBaHUL

35 | Pemienue ynpaxHeHUH.
CamocrosiTenbHas paboTta

36 | I[IpousBoHBIC HEKOTOPBIX,
AIIEMEHTAPHBIX (QYHKIIUN

37 | IIpousBogHBIC HEKOTOPBIX,
3JIEMEHTAPHbBIX QYHKIUH

38 | IIpou3BoiHBIE HEKOTOPBIX,
3JIEMEHTAPHBIX QYHKLIUH

39 | Pemenue ympaxxHeHU.
CamocrosTenbHas paboTta

40 | [IpumeHeHue npaBui
middepenunpoBanus u Gopmyn
MIPOU3BOIHBIX K PEIICHHUIO 3a/1a4.

41 | PemieHue yrnpaxHEHU.
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CamocrositenbHas paboTta

42 | I'eomeTpuveckuii CMBICI IPOU3BOJHOM

43 | 'eomeTpuueckuii CMBICI POU3BOJHOM

44 | Pemienue 3a7a4 Ha BHIYUCIICHHUE
IIPOU3BOIHOM (PyHKIIUU.

45 | Ypox 0000MmIeHs 1 cucTeMaTH3aIuu
3HaHUMU.

46 | IIpouseoonasn u eé zeomempuueckui
cmbicn. Konmponsnas paboma Ne3

47 | Ananu3 KOHTPOJBLHOU PabOTHI.
IIpyMeHeHne MPOM3BOAHOM K
HUCCIe0BaAHNI0 PyHKIUIL.

48 | Bospacranue u yobiBaHue (QyHKIMN

49 | Bospacranue u yobiBaHHe (QYHKIMN

50 | DkcTpeMyMbl QYHKITHH

51 | OkcTpemyMbl QyHKIIUH

52 | Pemenue ynpaxHeHHA

53 | Pemrenue ympaxxHeHUH
CamocTtosrenpHas padoTta

54 | [IpuMeHeHHne MPOU3BOTHOM K
MOCTPOCHUIO Tpaduka GyHKIIUN

55 | [IpuMeHeHne MpON3BOIHOM K
MOCTPOCHUIO Tpaduka GyHKIIUN

56 | Iloctpoenue rpadukoB GyHKIHUH C
MTOMOIIBI0 TPOU3BOTHON

57 | Iocrpoenue rpadukoB GyHKIHUH C
MTOMOIIBI0 TPOU3BOTHON

58 | Pemenue ynpaxHeHHit

59 | Pemenue ympaxHeHui
CamocTtosrenpHas paboTta

60 | Haubonbiiee n HAaUMEHBIIIEE 3HAUCHUS
byHKIMH.

61 | HauGosbiiee n HaUMEHBIIIEEe 3HAUCHUS
byHKIMH.

62 | OGoObmieHue u cucTeMaTH3aIUs 3HAHUI

63 | Ilpumenenue npouszeoonoii K
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UCc1e006anuto GyHKyui.
Konmponvnas paboma Nod

64 | AHanu3 KOHTPOJBHOH pabOTHI.
HuTerpan

65 | IlepBooOpa3znas

66 | IlepBooOpa3znas

67 | [IpaBuna HaxoXIEHUS IEPBOOOPA3HOM

78 | [IpaBuna HaxoXIEHUS MTEPBOOOPA3HOM

69 | [IpaBuia HaxOXJIEHHS MTEPBOOOPA3HOI

70 | IlpaBuna HaxXOXJIEHUS TIEPBOOOPA3HOM

71 | Beruuciienue nepBooOpa3Hoi
CamocTtosrenbHas paboTta

72 [Inomane KpUBOIMHEWHOW TpaANEeIIUU U
WHTETpa

73 | [Imomanb KpUBOJWHEHHON TpaNeNy U
WHTETpaj

74 | BelunciieHHE HHTETPAIOB
Pemenue ynpaxxnenuii

75 | Beluncienue nHTErpayoB
Pemenue ynpaxxnenuii

76 | Boruucienue uHTErpagoB

77 | BoluncieHne HHTETPaIoOB
CamocrosiTenbHas paboTta

78 | Brrunciienue momaieii ¢ IOMOILILEO
HUHTETPAJIoB

79 | Beruucnenue miomniaaei ¢ MOMOIIBIO
HUHTETPAJOB

80 | Pemenue 3amau Ha BBIUKCICHUE
TIoIaiel ¢ TOMOIIBIO HHTETPAJIOB

81 | Pemienue 3amau Ha BBIUKCICHUE
IoIaiel ¢ TOMOIIIBbIO MHTETPajioB

82 | Pemenue 3a1a4 ¢ npuMeHEHUEM
WHTErpaa.

83 | Pemenue 3a1a4 ¢ npuMeHEHUEM

WHTErpaa.
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84 | Ypox 00o0mmieHus 1 cucTeMaTH3aIuu
3HAHUM

85 | Humezpan. Konmponvnas paboma Nes,

86 | AHanu3 KOHTPOJIBHOH pabOTHI.
DJieMeHThI MaTeMaTH4YeCKOoM
CTATUCTUKH, KOMOMHATOPUKH U
TeOpHUHU BEPOSATHOCTEH

87 | IlpaBuno npomsBeneHus. TabauvHOE U
rpagu4ecKoe MpeICTaBIeHNEe TaHHBIX

88 | UucnoBsie XapaKTEPUCTHKH PSIOB
naHHbIX. [loouepennsiii n
OJTHOBPEMEHHBIN BHIOOP HECKOJILKHIX
JJIEMEHTOB U3 KOHEYHOTO MHOXECTBA

89 | Pasmemenwus. [TepecranoBku. Coueranus
U UX CBOMCTBA.

90 | ®opmyItel UKCIIa TIEPECTAHOBOK,
COYETaHUM, pa3MEIICHHI.

91 | ®opmynbl yKCIa MEPECTAHOBOK,
COYETaHUM, pa3MEIICHHI.

92 | Pemenne KOMOMHATOPHBIX 3a/1a4.

93 | Pemenne KOMOMHATOPHBIX 3a/1a4.

94 | Pemienne KOMOMHATOPHBIX 3a/1a4.

95 | Pemrenne KOMOMHATOPHBIX
3agau.CamocrosiTenbHas padoTa.

96 | bunomunanbHas popmyna HeroToHa.
bunom Herotona

97 | CBoiicTBa OMHOMHHAIBLHBIX
koapdunuenTos. Tpeyronpauk [lackais

98 | CsoiicTBa OMHOMHHAIBLHBIX
koapdunuenTos. Tpeyronpauk [lackais

99 | Tecr no Teme «KoMOuHaTOpuKa»

100 | CoObITHsA. DeMEHTapHbIE U CIIOKHBIE
COOBITHS

101 | KomOuHarms coObITHH.
[IpoTuBOMONOKHOE COOBITHE

102 | BeposiTHOCTH coOBITHS. BeposiTHOCTE 1
CTaTHCTUYECKas 4YaCTOTa HACTYIIJICHHS
COOBITHS

103 | Cnoxenue BeposiTHOCTEH. BepostHoCTh

CYMMBI HECOBMECTHBIX COOBITHH,
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BEPOSTHOCTH MPOTUBOIOJIOKHOTO
CcOOBITUSA

104 | HezaBucumbie cOObITHS. Y MHOKEHUE
BEPOSITHOCTEN

105 | Craructuueckast BEpOSITHOCTb. Pemmenue
MPAKTUYECKUX 33134 C IPUMECHECHUEM
BEPOSITHOCTHBIX METOJIOB.

106 | Tect no Teme «DIEMEHTHI TEOPUU
BEPOSITHOCTEN»

107 | CiygaiiHble BETMYUHBI

108 | LleHTpasibHBIC TCHICHITUH

109 | Mepst pazdpoca

110 | Pemenue mpakTHYECKUX 3aJ1a4 110 TEME
«CraTtucTukay

111 | Snemenmur mamemamuueckoii
CMamucmuKu, KOMOUHAMOPUKU U
meopuu eepoamuocmeii. Konmponvnuas
paooma N6

112 | Ananu3 KOHTPOJBHOU PaOOTHI.
O6o0maroniee NnoBTOpeHne

113 | Yucna u anrebpanydeckue
npeoOpa3oBaHus

114 | Yucna n anredpandeckue
npeoOpa3oBaHus

115 | YpaBHenus

116 | Pemenue ypaBHeHHi

117 | HepaBencrBa

118 | Pemenue HepaBEeHCTB

119 | Pemenue HepaBeHCTB

120 | CucteMbl ypaBHEHHI U HEPAaBEHCTB

121 | Pemenue cucteM ypaBHEHUH U
HEPaBEHCTB

122 | TekcToBBIE 33024

123 | Perrenue TeKCTOBBIX 3aa4

124 | IlpousBoHast pyHKIUU

125 | Unrerpan

126 | Hmozosas koumponvnas pavoma Ne7
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127 | Hmozosas konmponvnas pavoma Ne7

128 | Ananu3 KOHTPOJIBHOM pabOTHI

129 | IlpumeHeHre TPOU3BOTHOM K PEIICHUIO
3amaq

130 | IlpumeHeHne UHTETrpaNa K PEHICHUIO
3amaq

131 | ®ynaxuum u rpaguku

132 | Apudmernyeckast u TeOMETpUIECKAs
pOTrpeccun

133 | ApudmeTrueckas u reOMEeTpUIeCKast
MPOrpPecCHu

134 | 3agaum Ha MPOTICHTHI

135 | IloxBeneHue UTOTOB OOYUCHHS.

136 | Pexomenpmarmu no noarotoske k I'MA.

I'eometpusi, 11 kiacc

Tema ypoxka Kon- Bo
% 4acoB
2 5
MeToa KOOPAMHAT B MPOCTPAHCTBE 15
81. Koopounamel mouxku u Koopounamesl 6eKmopa 8
1 [IpsimoyrosbpHas cucteMa KOOpAWHAT B IPOCTPAHCTBE 1
2 Koopaunats! Bekropa. 1
3 Pemenue 3a1a4 Ha mprMeHEHUE KOOPAUHAT BEKTOPa 1
4 CBsi3bp MEX 1y KOOpMHATAMH BEKTOPOB U KOOPAWHATAMU 1
TOYEK
9) [Ipocreiinme 3a1aun B KOOpAUHATAX. 2
7 Koumponvnasa paboma «Koopounamul mouku u KOopouHamol 1
8eKmMopay
§2. Cranapnoe npouszeedenue 6eKkmopoes 3
8 VYron mexay Bektopamu. CkansipHOE POU3BEACHUE 1
BEKTOPOB.
0 Pemenue 3a1a4 Ha npUMEHEHUE CKAIIPHOTO 1
MIPOU3BEJICHUS] BEKTOPOB.
10  [BeluncneHue yrioB MEXIY NPsIMBIMU U TNIOCKOCTSMHU 2
83. Jleuxncenus. 3
12  |LlentpanbsHas cummetpusi. OceBast CUMMETPUSL. 1
3epKanbHas CHMMETPHSL.
13  [IlapannenbHbIi IEpeHOC 1
14 (IloBTOpUTENHHO-0000IIAOIIHIA YPOK 1
15 Konmponvnas paboma «Ckanapuoe npouseedenue 6eKmopos. 1
HHeusicernusny
AHanm3 KOHTPOJIBHOH paboThI 1
Hunannap, KoHyC u mwap. 14
§1. Huaunop. 2
16  (Ilonsrtue mumuHapa. [Tnomaas NOBEpXHOCTH HMIMHAPA. 1
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17 Pemenue 3agau no reme «Ilnomaap moBepxHocTu 1
IATHHIPAY
82. Konyc. 3
19  |[Tonsrtue konyca. [Inomanasr MOBEPXHOCTH KOHYCA. 1
20  |Yceu€HHBII KOHYC. 1
21 Pemenue 3agau no reme «Konyc» 1
83. Cghepa. 8
22  |Cdepa u map. YpaBHeHHE CHEpHI. 1
23  |B3auMHOe pacmoiokeHue cepbl ¥ TUIOCKOCTH. 1
24  |KacarempHas TUIOCKOCTH K cepe. 1
25  |[Lmomams cdepsr. 1
26  |PemreHue 3ama4d Ha pa3TMIHBIC KOMOWHAITUH TEIT. 1
27 Pa3Hble 3a1aun HA MHOTOTPaHHUKH, IUJIMHAIP, KOHYC, 1
mmap.
28  |Pemenue 3amad no teme «{unmmHap, KoHyC, map» 1
29  |Konmponsnas paboma «llununop, konyc, wap» 1
O0béMbI Tell. 22
81. O0vém npsamoy2o1bHo20 napaiienenunedad. 3
30 |[lonsarue o0béMa. OOBEM MTPAMOYTOIHLHOTO 1
napajureenue/ia.
31 Pemenue 3amau o reme «O0BEM MPSIMOYTOILHOTO 1
TapajuIeIICITUTIC/Ia
32  |Camocmosimenvnas paboma 1
82. 00béM npamoil npusmol u YUAUHOPA. 3
33 |O0BEM mpsAMOi TPU3MEL. 1
34 O0BEM UTMHIpA. 1
35  |Pemenue 3amau Ha BeIUMcIeHHE OOBEMOB TIPSMOM MTPU3MBI 1
U HUWIMHIpA
83. 00béM HAKNIOHHOIL RPU3MBL, RUPAMUOLL U KOHYCA. 8
36 Brruucnenue 00bEMOB TEN ¢ TOMOIIBIO ONPEICTIEHHOTO 1
UHTerpana
37  |O0BEM HAKIIOHHOM MPU3MBI. 1
38 O0BEM TMPaMU/IBI. 1
39 Pemenue 3a1au Ha BencieHne 00bEMa MUPaMUIbI 1
40  |OOBEM yCeuEHHOM MUpaMUIbl 1
41 |O6béM KoHyca 1
42 |O6bEM yceu€HHOro KoHyca 1
43 |Koumponvuasn paboma «Q0bémbl npuzmovl, RUPAMUOBbL, 1
UUTIUHODPA, KOHYCA)
84. 06vém wapa u niowaos chepol. 7
44 |O6BEM miapa. 1
45 Pemenue 3aa4 Ha BeunciaeHne o0bEMa mapa 1
46 |OOBEMBI IAPOBOTO CErMEHTA, IIAPOBOTO CJI05, IIAPOBOTO 1
CEeKTOpa.
47 |Ilnomans cdepsi. 1
48 |PemieHue 3a7a4 Ha BBIYUCIICHUE TIIOIIATN Cepbl 1
49 |I[ToBTOpuUTEnHHO-0000MIatOIIHIT YPOK TTO TeMe «O0BEM 1
mapa u Iiomajs chepbhy
50 |Koumponwvnasn paboma «O00vém wmapa u niowiaow 1
chepory
51 |[ToBTOpUTENHHO-0000MIIAIOIHI YPOK «OOBEMBI TED» 1
IToBTOpeHue 3a kype 10-11 kaaccos. 13
52 |AKCHOMBI CTEPEOMETPUH U UX CIIeACTBUs. PemeHne 1
3a1ad.




denepanpHas pabouast mporpamma | MaremaTuk

53 [[MapannensHOCTh MPSAMBIX, TPSIMOH U IIOCKOCTH. 1
Pemenue 3amay.

94  |VYron mexay npsmbiMu. Perenue 3amau.

55 ([lapanmnenbHOCTH II0CKOCTEH. Pemenue 3amauy.

56 |[TocTpoeHue ceueHM B TETpadApe U MapaICIICITHIICC

57 |Teopema o Tpéx mepneHAUKYIsApax. Pemienue 3amay.

58 [[lnomangs moBepxHOCTH U 00BEM Mpu3MbI. Perenne 3a-4.

59 [[lnomans moBepxHOCTH M 00BEM mupaMuabl. Penenne 3-4

60 [[Lmomans moBepxHOCTH M 00BEM HmMHApa. Pemenne 3-4.

61 [[lmomans moBepxHOCTH M 00BEM KOHYyca. Pemenue 3amauq.

S e

62 |[Tmomans moBepxHOCTH cephl 1 00BEM mapa. Pemenue
3ajay.
63 [BekTopsl B mpocTpaHcTBe. Pemenne 3amaq.

64 |Metox KOoOpaMHAT B IPOCTpaHCTBE. Penenne 3a1ad.

11 KITACC

Ne

i Tema ypoxka

Bcero

1 [ToBTOpeHme, 0600mIEeHNe, cucTemMaTu3amus 3HaHui. CirydaifHbIE OTIBITHI M BEPOSATHOCTH 1
CTy4aitHbIX coObITHI. Ceprun He3aBUCUMBIX MCTIBITAHUHN

2 [ToBTOpeHme, 0600mIEeHNe, cucTeMaTr3alus 3HaHui. CirydaifHbIe OTIBITHI M BEPOSATHOCTH 1
Cy4aiHbeIX coObITHI. Cepun HE3aBUCUMBIX MCTIBITAHUN

3 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui. CitydaifHble OMBITHI U BEPOSITHOCTH 1
Cy4aiHbIX coObITHIH. Cepun HE3aBUCUMBIX MCTIBITAHUN

4 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui. CitydaifHble OMBITHI U BEPOSITHOCTH 1
ciydaifHeIX coObITHI. Cepuu HE3aBUCUMBIX HCTIBITAHUN

5  IIpumepsl npuMeHEHUSI MAaTEMAaTUYECKOTO 0KUIaHUS (CTpaxoBaHUE, JIoTepest 1

b

6  MaremaTnueckoe OKUIAHUE CyMMBI CIyYalHbIX BETHUUH 1

7  MaremaTnueckoe OXKUIaHUE TEOMETPUUECKOT0 M OMHOMHUATILHOTO pacrpeiesieHui 1

8  Maremarnueckoe OKUIaHUE TEOMETPUUECKOT0 M OMHOMHUATILHOTO pacrpeiesieHui 1

9  ucnepcus u CTaHIApPTHOE OTKJIOHEHUE 1

10 Jlucmepcus U cTaHIAPTHOE OTKJIOHCHHE 1

11 Jlucnepcuu reoMeTpUUECKOro U OMHOMHAIBHOTO PaCIpeaeeHHs 1

12 TIlpakTtuueckas paboTa ¢ UCIOIb30BAHUEM IEKTPOHHBIX TAOIHIL 1

13 3axoH Oomnbiux ynced. BeIOOpOUHBII METO UCCIIEIOBAHUIMA 1

14 3axon OomnbIuX ynced. BeIOOpOUHBII METOI UCCIIEIOBAHUIMA 1

15 TIlpakTuueckas paboTa ¢ UCIOIb30BAHUEM IEKTPOHHBIX TAOIHIL 1

16 Hrorosas KOHTpoOJIbHAS paboTa 1

17 [TpuMepbl HEMIPEPHIBHBIX CIy4alHBIX BeMUYUH. DyHKIUS TUIOTHOCTH PacIipe/ieIeHHUsI. 1
PaBHOMeEpHOE pacrpezesieHre U ero CBOWCTBa

18 [Tpumepbl HEMIPEPHIBHBIX Cy4aiiHBIX BeMUYUH. DYHKIHS TNIOTHOCTH pacipeesieHusl. 1
PaBHOMeEpHOE pacrpezesieHre U ero CBOWCTBa

19 3anayn, MPUBOAAIIME K HOPMAILHOMY pacrpeaencHuto. OyHKIuUs IUIOTHOCTH U CBOMCTBA 1

HOPMAaJIbHOTO paclpeaeaeHus
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20 TIIpakTudeckast paboTa ¢ UCIOIH30BAHUEM ICKTPOHHBIX TAOJIHII 1
21 TloBropenwue, 0000IIEHHE U cCCTeMaTH3anus 3HaHui. OnucaTenbHas CTaTHCTHKA 1
22 TloBtopenwue, 0000IIEeHNE U cUcTeMaTh3anus 3HaHui. OnucaTenbHasi CTaTHCTUKA 1
1

23 [ToBTOpenue, 06001IeHNE U crucTeMaTH3alus 3HaHUi. OIBITE C PABHOBO3MOKHBIMH
3JIEeMEHTapHBIMU COOBITUSIMHU

[ToBTOpenue, 0600IIeHNE U cCUCTEMaTH3aIMs 3HaHUN. OMNBITH C PABHOBO3MOKHBIMU
3JIEeMEHTapHBIMU COOBITUSIMHU

24

[ToBTOpEeHue, 060011eHNE U cucTeMaTU3alus 3HaHUi. Berunciienue BeposTHOCTEN COOBITUI
25 c npumenenueM GopMyi U rpadUUIecKuX METOOB (KOOpIAMHATHAS TpsAMast, IepeBo, 1
auarpamma Dusepa)

[ToBTOpenue, 0600IIeHNE U CUCTEMATH3AIMs 3HaHUW. Beraucienre BepoaTHOCTEN COOBITHIT
26 c npumeHeHueM (GopMyi U rpadUIecKUX METOIOB (KOOPIMHATHAS TIpsMast, IepeBo, 1
auarpamma Dunepa)
[ToBTOpeHuE, 0000IIIEHNE U CUCTEMATH3AIMs 3HaHWN. Beraucienne BeposTHOCTEM COOBITHIA
27 c npumeHnenueM (GopMyi U rpadUIecKUX METOOB (KOOPIMHATHAS TIpsMast, JepeBo, 1
nuarpamma Dumepa)
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIMs 3HaHUW. Beraucienrne BepoaTHOCTEN COOBITHIT
28 c npumeHneHneM GopMyn U TpadUIECKUX METOIOB (KOOPMHATHAS TIpsMasi, IEPEBO, 1
auarpaMmma Dusepa)

29 [ToBTOpenue, 06061meHne u cucreMatu3anus 3HaHui. CirydaiiHble BETMYMHBI U

pacrpeeneHus 1

30 [ToBTOpeHue, 0600IIeHNe U cucTeMaTu3anys 3HaHni. CirydaliHbIe BETMYUHBI U 1
pacrmpeneneHus

31 HOBToupeHE/Ie, 0000I11IeHNE U cUCcTEMATHU3AlNA 3HAaHUH. MaTeMaTHYecKoe OKUJaHue 1
CITyJaitHOU BEJTUYHHBI

30 HOBToupeHE/Ie, 0000I11IeHrE U CUCTEMATH3aMs 3HAaHUI. MaTeMaTHYeCcKoe OKUTaHNE 1
CITyJaitHOU BEJTUYHHBI

33 Hrorosas KOHTpoJbHas paboTa 1

34 TloBTopeHue, 00600IICHUE ¥ CHCTEMATH3alMs 3HAHU I 1

OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME 34
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