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Pabouas mnporpamma mno yueOHOMy mpeameTy «Marematuka» (yriayOJeHHBIH
ypoBeHb) (mpeameTHass obOmacth «Martematuka W uHpOpMaTukay) (manee
COOTBETCTBEHHO — IIporpamma o MaTeMaTHKE, MaTeMaTHKa) COCTaBJ€HAa HAa OCHOBE
OPII 1 BrIIOYAET MOACHUTEIBHYIO 3aMHUCKY, COJEpkKaHUe OOy4YeHHUs, TUIaHUPYEeMbIe
pe3ysbTaThl OCBOEHHUS MPOrpaMMbl MO MaTEMaTUKE, TEeMaTHYECKOE IUTAaHHUPOBAaHHE,
nepeyeHb (Koaudukatop) MNpoBepsEMbIX TPeOOBaHUNM K pe3yJabTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTelIbHON MPOrpaMMbl CPEIHETO OOIIEro 00pa30BaHUs U SJIEMEHTOB
coJiep KaHMsI IO MaTeMaTHUKe.

[losicHuTenbHAs 3aUCKa OTpaXkaeT OOIIKEe LENH U 3aJa4d U3YYeHUS] MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJOTHYECKUX MPEANOCHUIOK K €€ H3YyYEHHIO 00y4aroluuMucs,
MECTO B CTPYKType Yy4yeOHOro IUIaHa, a TaKkKe MOJIXO0Jbl K OTOOpY COAep>KaHusi,
K OIpEACNICHUI0 TUIAHUPYEMBIX pe3YyJbTaTOB M K CTPYKType TeMaTH4YEeCKOTO
TUTAHUPOBAHMUSL.

Copnepxanue 0oO0yueHHUsI pacKpbIBaeT COJEp)KATeNbHBIE JIMHUHM, KOTOpPBIE
npenaratoTcesl Ui 00sS3aTeNbHOTO U3YYEeHHs] B KaKJIOM KJIacce Ha YpOBHE CPEIHETrO
o01rero oOpazoBaHusI.

[Inanupyemble pe3yiabTaThl OCBOEHHUS MPOrpaMMbl MO MaTE€MaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHbIE pPe3yJbTaThl 32 BECh MNEPHOJ OOy4YeHUsT Ha YpOBHE
cpenHero o61ero oOpa3oBaHMs, a TaKXKe IMPEAMETHBIE AOCTHXKEHHUS 00Yy4arouierocs
3a KaXJIbIi TOJ] 00yUYeHUsI.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no mMaTeMaTuke yriayOJIeHHOTO YPOBHS JJisi OOY4YaOIIUXCS HA YPOBHE
cpenHero obmiero oOpa3zoBanus pazpaborana Ha ocHoBe DPI'OC COO c¢ yuerom
COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TPEIBABISAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHWIO, M TPAIUIHUA pOCCUUiCKOro oOpa3oBaHusa. Peanmm3anus mporpamMMsl
Mo  MaTeMaTHKe  OOeCleYMBaeT  OBJIAJCHHE  KIIOUYEBBIMH  KOMIICTCHIIMSIMH,
COCTAaBJISIIOIIMMHU  OCHOBY IS CAaMOpPa3BUTHUS M  HENPEPBIBHOTO 00Opa3oBaHUs,
[[EJIOCTHOCTH OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIHHOTO PA3BUTHUS TUIYHOCTH
00yJaronuxcsl.

B mporpamMme 1no maTreMaTUKe YYTEHBI UJEU M TOJOKEHUS KOHUEMIUHU Pa3BUTHS
MaremaTuiyeckoro oOpaszoBaHus B Poccuiickoii @eaepanuu. MartemaTtuyeckoe
oOpa3oBaHHE [OJDKHO pemiath 3afady oOecredeHus HeOoOXOIMMOro CTpaHe dYucia
oOydJarommxcs, MaTeMaTHdecKas MOATOTOBKa KOTOPBIX Obula OBl  JOCTaTOYHA
JUTSI TTPOJTOJDKEHUST 00pa30BaHUs 10 PAa3IMYHBIM HAMPABICHUSAM, BKITIOUas TIPETIOaBaHNe
MaTeMaTUK{, MaTEeMaTUYeCKUE HCCleoBaHus, paboTy B cdepe HHPOPMAIMOHHBIX
TEXHOJIOTUA W JPYyruX, a Takke oO0ecrneueHus s KaxJoro o00yyaromerocs
BO3MOXKHOCTH  JIOCTUKEHUS  MAaTEeMaTUYECKOW  TMOATOTOBKM B  COOTBETCTBUHU
C HEOOXOJIUMBIM €MY YpPOBHEM



Heo0xonuMocTh MaTeMaTHuyecKoOM MOJArOTOBKU 00YCIIOBII€HA O0YCIIOBIEHO POCTOM
Yyclia CHEeHATIbHOCTEN, CBI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHUEM MaTeMaTHKU
(B cepe >KOHOMHUKH, OU3HECE, TEXHOJIOTMUYECKUX OOJACTAX, TYMAaHUTAPHBIX cepax).
KonuuectBo oOyuaromuxcs, JUisi KOTOPbIX MaTeMaTHKa CTAHOBUTCS (DYHIaMEHTOM
o0pa3oBaHusl, MJIAHUPYIOIMNX 3aHUMATHCS TBOPUECKOM M HCCIEN0BATEIbCKON paboToi
B 00JacT MaTeMaTUKH, MHOOPMATHKH, (PU3UKH, SKOHOMUKH M B JAPYTHX 00NACTSIX,
YBEJIMUMBAETCS, B TOM YHUCJIE C YYETOM OOydYarolmuxcs, KOMY MaTeMaTHKa HY>KHa
JUISL UICTIOJIb30BaHUs B MPO(ECCUIX, HE CBI3AHHBIX HEMOCPEACTBEHHO C HEW.

[IpuknaaHas 3HaYUMOCTh MaTeMaTUKU OOYCIOBJIEHA TEM, YTO €€ MPeAMETOM
ABJIAIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYpbl HAIlIETO MHpa: MPOCTPAHCTBEHHBbIE (HOPMBI
U KOJUYECTBEHHBIE OTHOIICHUS, (PYHKIIMOHAJIbHbIE 3aBUCUMOCTH U KaTerOpHUH
HEOMNpPEJEICHHOCTH, OT MPOCTEHIINX, YCBAaMBAEMbIX B HEIMOCPEICTBEHHOM OIBITE,
710 IOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX ISl PA3BUTHS HAYYHBIX M TEXHOJOTHYECKHUX
uaeil. be3 KOHKPETHhIX MaTeMAaTHYECKUX 3HAHUN 3aTPYyAHEHO MOHUMAHHUE MPUHIIUIIOB
YCTPOICTBA M MCIOJB30BaHUSI COBPEMEHHON TEXHUKH, BOCIPHUSITHE M HHTEPIPETALUS
pa3HoOOpa3HOM  COLMANbHOM, OSKOHOMHMYECKOW, TMOJUTUYECKON  HMH(pOpMAalUH,
Manod(PeKTHBHA TOBCEIHEBHAs MpaKTUYecKas JesTeabHocTh. Bo MHOrmx cdepax
npodeccuoHaIbHOM AESTENHHOCTH TPEOYIOTCS YMEHHUS BBITIOJIHATH PACUETHI, COCTABIATh
QITOPUTMBI, TPUMEHATh  (HOPMYJbl, MPOBOJUTH TE€OMETPUUYECKHE H3MEpPEHUs
U TOCTPOCHHUS, 4YUTaTh, 0OpadaThiBaTh, HWHTEPIPETUPOBATh M  MPEACTABIATH
uHboOpMalMI0 B BUAE TaONUI, aUarpaMM MU rpaduKoB, MOHUMATh BEPOSTHOCTHBIN
XapaKkTep CIIydyalHbIX COOBITHH.

OmHOBPEMEHHO C pacliupeHueM cep NpUuMeHEeHHUs MaTeMaTHKUA B COBPEMEHHOM
oOmiecTBe Bce Oojee BaKHBIM CTAaHOBUTCS MaTEMaTHYECKUW CTHIIb MBIIUICHHUS,
NPOSIBIISIOIIMICS B OINpPEACICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHus
MaTEMaTUKA B apceHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIFOUAIOTCS WHIYKIMS W JEAYKIHSA, 0000IIEeHNE M KOHKPETU3AIMs, aHAIU3
U CHHTE3, KiIaccuUKaIMs U cucTeMaTru3aius, abcrparupoBanue u aHanorusi. OObEKThI
MaTeMaTHUYECKUX YMO3AKIIOUCHHUM, TMpaBuia HX KOHCTPYHUPOBAHUS PACKPHIBAIOT
MEXaHU3M  JIOTMYECKUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
(GopmynupoBaTh, 0OOCHOBBIBATh U JIOKA3bIBaTh CYXACHUSA, TEM CaMbIM (OPMHUPYIOT
JOTMYECKUA CTWIb MbIIUICHHS. Benymas poib NPUHAIICKUT MaTeMaTHKe
B ()OPMHUPOBAHUU AITOPUTMUUYECKOW KOMIIOHEHTHI MBIILICHUS U BOCIUTAHUM YMEHUU

JNEUCTBOBATh MO  33JaHHBIM  QJITOPUTMAaM,  COBEPUICHCTBOBATH  M3BECTHBIC
U KOHCTPYMpPOBATh HOBBIE. B mpouecce pemeHus 3aaad — OCHOBBI JJIsl OpraHU3alUH
y4eOHOW JESATENBbHOCTH Ha ypOKax MaTeMaTHKA — Pa3BUBAIOTCS TBOpYECKas

Y TIPUKJIAJIHAs] CTOPOHBI MBIIIJICHHUS.

OOyueHne mMaTeMaTUKE JaeT BO3MOXHOCTh Pa3BHBATh y OOY4YarOUIMXCS TOUHYIO,
palMOHAIbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpATh HamboJiee MOAXOASIIUE
S3bIKOBBIE, CHMBOJIMYECKHE, TpaduyecKkue CpeACTBa MJisd BBIPAXKEHUS CYKICHUM
Y HarJIsiTHOTO UX MPE/ICTABICHUSI.



Heo0xonuMbIM KOMIIOHEHTOM OOLIEH KyJbTYphl B COBPEMEHHOM TOJKOBAHHUU
ABJIAETCS 0011l€€ 3HAKOMCTBO C METOJJaMU IO3HAHUS I€MCTBUTENIBHOCTHU, IPEICTABIICHUE
O TpeIMeTre M METOJE€ MAaTEeMaTHUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX
U TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTEMAaTUKU MJI1 PEIICHUS
HAay4YHbIX U TMPUKIATHBIX 3a7a4y. MaTemaTuueckoe 0Opa3oBaHHME BHOCUT CBOM BKJIAJ
B (popmupoBaHue 0011 KyIbTypbl YEJIOBEKA.

N3yuyenue MareMaTUKH CHOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHUIO YeEJIOBEKa,
MOHUMAHUIO KpacoTbl M M3AILIECTBA MATEMAaTUYECKUX PACCYXKACHHUM, BOCHPUITHIO
reOMETPUYECKUX POpPM, YCBOCHHUIO UAEH CUMMETPHUH.

[TpuoputeTHbIMU LeTsIMU 00ydeHust MaTematuke B 10 — 11 knaccax Ha yriyosieHHOM
YPOBHE MPOJOJIKAIOT OCTABATHCS

dbopMupoBaHue 1EHTPAIbHBIX MAaTEMAaTUYECKUX TOHATUN (YUCIIO, BEJIMYUHA,
reoMeTpuueckass (¢urypa, nepeMeHHas, BEPOATHOCTb, (YHKIHUSA, MPOU3BOAHAS,
UHTETpai), 00eCeUnBaIOIIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOTO
o0Opa3oBaHus 00yYaIOIUXCS;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIETO MUpPa, TIOHUMAHUIO MAaTEeMAaTHKUA KaK YacTH
oO11el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0Oydarouuxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATENbCKUX YMEHUI, KPUTHYHOCTU MBIILICHHUS,
MHTEpECA K U3YYCHUIO MATEMATUKH;

dopMupoBanue (QYHKIMOHAIBHOM MaTEMaTUYECKOM TPaMOTHOCTHU: YMEHHUS
pacro3HaBaTh MAaTE€MAaTHYECKHME AacleKTbl B PEalbHBIX JKU3HEHHBIX CHUTYyalUsAX
U TpU U3YYCHHH JPYTUX Yy4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBHUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpPMYIUpOBATh WX Ha A3BIKE MaTeMaTHUKH W CO3/1aBaTh
MaTeMaTUYECKUE MOJENIH, MPUMEHATh OCBOCHHBIH MaTEMaTHYECKUW  amnmapar
IUIsl peUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATH U OIICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMH cofiepxkaHusi MareMatuku B 10 — 11 kimaccax yrmyOaeHHOTO
ypoBHA sBIstOTCH:  «Uumcna W BeIYMCHEHMs», «Anrebpa» («AnreOpamdeckue
BBIpaXKEHUs», «YPaBHEHHS M HEpaBEHCTBa»), «Hauanma maTeMaTH4eCKOro aHaiu3a,
«l'eometpus» («['eomerpuueckue Qurypsl W UX CcBoWcTBay, «M3mepenue
F€OMETPUYECKUX BEIWYUHY»), «BeposiTHOCT W cTathucTUKa». JlaHHbIE JWHUU
Pa3BUBAIOTCS MapaJlIeIbHO, KaXJ1asi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJTHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTe U B3auMoaencTBun. Kpome aroro,
UX OOBEAMHSET JIOTHYECKAsh COCTABJISIONIAs, TPAJUIIMOHHO TPHUCYIAS MAaTEMaTHKE
W TPOHU3BIBAIONIAS BCE MAaTEMAaTHUYECKHWE KYypChl UM COJEp)KaTelbHbIC JIMHUM.
ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMEHUE OMEPUPOBATH MOHSATHUSIMH:
OINpEeJIeIeHNE, aKCHOMa, TEOpeMa, CIIEICTBUE, CBOWCTBO, NPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYITUPOBKHU, yMEHUE HOPMYIUPOBATH OOPATHOE U MPOTUBOIOJIOKHOE
YTBEpPXKIEHUE, NPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI, HCIOJIb30BATH METOJ]



MaTeMaTU4eCcKO MHAYKIHH, MPOBOJUTH JI0KA3aTENIbHBIE PACCYXACHUS MPU PEIICHHUU
3a/1ay, OLICHMBATh JIOTMYECKYIO MPABHJIBHOCTh PACCYKIEHUN» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a (OpMHpPOBAHUE JIOTMUYECKMX YMEHUH paclpeienseTcsl Mo BCeM
rojiaMm oOy4eHHsI Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHuUs.
B cootBerctBun ¢ ®I'OC COO marematuka siBIsieTcsl 0053aTebHBIM MPEIMETOM
Ha JAaHHOM YypoBHe oOpa3oBanus. Hacrosimeid mnporpaMMol 1O MaTeMaTUKe
NpeaycMaTpUBaeTcsl U3ydyeHue yudeOHoro mnpeamera «MaTemaTuka» B paMKax Tpex
y4eOHBIX KYypcOB: «AnreOpa M Hayana maTeMaTHuecKoro aHamuszay», «l'eomerpus»,
«BeposTHOCTh U cTaTuCTHKay. POPMUPOBAHUE JIOTUUECKUX YMEHHUI OCYILECTBIAETCS
Ha TPOTSHKEHUU BceX JieT OOy4YeHHs Ha YpOBHE cpeAHero ooOiiero oOpa3oBaHuf,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJIEp)KaHHE BCEX HA3BAHHBIX BhINIE YYEOHBIX
KypCOB.
OO611ee yncI0 YacoB, peKOMEHIOBAaHHBIX ISl U3yUYEHUs MaTeMaTuku, — 544 yaca:
B 10 kmacce — 272 yaca (8 yacoB B Henero), B 11 kimacce — 272 yaca (8 4acoB B HeIEI0).
Bo3MorkHa KOppeKTUpOBKa OOIIEro YMCia YaCOB, PEKOMEHIOBAHHBIX JUIsl U3YUYECHUS
npenMeTa, C y4eTOM HWHIUBUIYAIBHOIO TOJX0Ja 00pa30oBaTENbHBIX OpraHU3aIMi
K yrayOJEeHHOMY H3Y4YEHUI0O MAaTeMaTHKH, B paMKaX COOJIOJIEHHUS TUTMEHUYECKHX
HOPMAaTHBOB K HeJIeIbHOM 00pa30BaTeIbHOM Harpy3Ke.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:kIaHCKOT0 BOCIIUTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW TO3HMIMK OOYYArOIIErocss Kak aKTUBHOTO
¥ OTBETCTBEHHOT'O WIEHA POCCHUICKOTrO OOINECTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IIUUHBIX CTPYKTYP, ABJICHUH, POLEAYD IPakKIAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMCHHUE B3aMMOJICHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX QDYHKIUSAMH U HA3HAUCHHCM;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  POCCUMCKOM  TpaXJaHCKOM WIAECHTUYHOCTH, YBaXKEHUS
K MPOUUIOMY M HACTOSIIEMY POCCHUWCKONM MAaTeMaTUKH, LEHHOCTHOE OTHOLICHHE
K JOCTH)KEHHUSIM POCCHMCKHX MATEMAaTUKOB M POCCUHCKOM MaTeMaTH4E€CKOW IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTH)KEHUM B JIPYTMX HayKax, TEXHOJOTusAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAaHMS, ATUYECKOI'O IIOBEICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTH)KEHUN HAayKH M AESATEIbHOCTHIO YYEHOr0, OCO3HAHUE JUYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHMSI:

ACTETUYECKOE OTHOLICHHWE K MHUpPY, BKIKOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pPACCYKICHHH, BOCIPUUMYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUAOB UCKYCCTBA;

5) puzuueckoro BOCHUTAHUA:

c(hOpPMHPOBAHHOCTh YMEHHS IPHUMCHATH MaTeMaTHYCCKHUE 3HAHUSA B HMHTEpPEcax
3I0POBOTO W 0Oe€30macHOro oOpa3a »KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M OTIbIXA,
perynsipHas Gu3UYecKas aKkTUBHOCTD), (PHU3NYCCKOES COBEPIICHCTBOBAHUE NP 3aHATHAX
CHIOPTHBHO-030POBHTEIBHON JACSATSILHOCTHIO;

6) TPya0BOr0 BOCIIUTAHHUSI:

TOTOBHOCTh K TPYZY, OCO3HAaHWE LIEHHOCTH TPYIOJIO0HS, UHTEPEC K Pa3IuYHbIM
chepam TIpodeCCHOHATBLHON JIESITCIBHOCTH, CBSI3aHHBIM C MAaTEMaTHKONM H €¢
MPUJIOKEHUSIMUA, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun
U pEaN30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IUIaHBI, TOTOBHOCTH MU CIIOCOOHOCTH
K MaTeMaTU4YeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSIKEHUH BCEH JKHU3HH,
TOTOBHOCTh K aKTMBHOMY Y4YacTHIO B PEIICHUM MPAKTHYCCKUX 3aJa4 MAaTeMaTHUYECKOU
HaIMpaBJICHHOCTH;



7) IKOJIOrHYECKOr0 BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTH DKOJOTHYECKOM KYJIBTYPhI, IOHMMAHUE BIHUSHUS COLUAIBHO-
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHOMN CPEbl, OCO3HAHUE
r100aIbHOTO XapakTepa JKOJOTHUECKUX MMPOoOJeM, OpHUEHTAlUs Ha MPUMEHCHHE
MaTeMaTHYECKUX 3HAHMN I pPElmICHHS 3aaa4 B OO0JaCTH OKPY)KAIoMmICH Cpejbl,
IUTAHUPOBAHME MOCTYIIKOB M OIEHKH MX BO3MOKHBIX IMOCJIEACTBHH IJIS OKDPY KaroMICi
Cpebl;

8) HEHHOCTH HAYYHOT' 0 O3HAHMSA:

cOPMUPOBAHHOCTH MUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, IOHUMAaHHE MAaTeMaTHYCCKOW HAYKH Kak
cephl 4eT0BEYECKON IEATETLHOCTH, 3TAIIOB €€ Pa3BUTHS M 3HAYMMOCTHU JIJISl Pa3BUTHS
[MBHJIM3AIMM, OBJAJCHUE S3BIKOM MATEMAaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOil
KaKk CpPEICTBOM TIIO3HAHUS  MHpa, TOTOBHOCTh  OCYIIECTBISATH  MPOEKTHYIO
M HCCJIEOBATEILCKYIO IEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIBTATBI

B pesynbrare m3ydyeHuss MaTeMaTUKUd Ha YPOBHE CpeHEro oOliiero oopa3zoBaHus
y oOywaromerocsa OyayT copMuUpoOBaHBI MMO3HABATEIbHbIE YHUBEpCAIbHBIE y4eOHbBIE
JEUCTBUSI, KOMMYHUKATHBHBIE YHHUBEpCAJIbHbIE YyueOHBIE [EWCTBUS, PETYJISTUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATETbHOCTD.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIC Y4eOHbIC AeHCTBUA
ba3oBble jiornyeckue 1eMcTBUA:

BBISIBIIATH W XapaKTEPU30BAaTh CYHIECTBEHHBbIE MPU3HAKA MaTEMaTHYECKUX
O00BEKTOB, TOHSATHI, OTHOIICHUA MEXIY MOHATUAMH, (POPMYIUPOBATH OMpPEACICHUS
NOHSTHM, YyCTaHABIHMBATh CYIICCTBEHHBIH TMpU3HAK KiIacCU(pUKAIMK, OCHOBAHUS
1U1st 00001IIeHNs U CPaBHEHUS, KPUTEPHUH IMPOBOJAMMOTO aHAIN34;

BOCIIPHHUMATh, (HOPMYIUPOBATH U MPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpHUIATENIbHBIC, EAUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIC;

BBISIBIISIT MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTHUBOPEUHUS
B (aKTax, [JaHHBIX, HAONIOJCHUSAX W YTBEPKACHUSAX, TMpeasiaraTh KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUYM;

JieaTh BbIBOJIBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITENIBHO JOKA3aTeJIbCTBA MATEMaTUUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT MPOTHUBHOrO), BBICTPAMBATH APTYMEHTAILIMIO, MPUBOJIUTH MPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHS M BHIBOIHI;

BBIOMpaTh CHOCO0 pelleHusl yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOUpaTh HanboJee MOAXOIAIIUNA C YYETOM CAMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).



Ba3oBble ucciienoBarebCKue 1eCTBUA:

HCIONBb30BaTh  BOMPOCHI KAaK  MCCIENOBATEIbCKUM  HMHCTPYMEHT IO3HaHUS,
dbopmMynupoBaTh BOMPOCHI, (PUKCHUPYIOLIUE MPOTHUBOpEUHE, MpobdiieMy, yCTaHaBIUBATh
HMCKOMOE€ U JJaHHOE, () OPMUPOBATH TUMIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIECI0BaHHE
[0 YCTAaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHUs, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMU, SIBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYJIHpPOBATH OOOOIIEHHS U BBIBOJABI [0 pe3yjibTaTaMm
MIPOBEJICHHOTO HAOJIIOACHUS, MCCIIEA0BaHUs, OLICHUBATh JIOCTOBEPHOCThH MOJYyUYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BbIJIBUTATh
MPEATNONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBIIATH JA€UIIUTHI UHPOPMAITUH, JaHHBIX, HEOOXOAUMBIX JIJIsi OTBETA Ha BOIIPOC
U JUTsI pEIICHUS 3a]1auu;

BBIOMpaTh WHGOPMALUIO U3 HMCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIM3UPOBATH,
CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH MHOOPMALMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHHUS,;

CTPYKTYpHpPOBaTh HH(OpPMAIMIO, TPEJACTaBIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMH IO CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHUBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHUS
Oo0menmue:

BOCIIPUHMMATh M (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH
U LETsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pE€HUS B YCTHBIX
U MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
MOJIYYEHHBIN PE3yibTarT;

B XO0J€ OOCYXIEHHMsS 3a/JaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BbICKA3bIBAaTh MJIEH, HALIEJICHHbIE HA MOMCK pPELICHMS,
COIMOCTaBISAITh CBOU CYXACHHUA C CYXICHUSMU JIPpYyrUX YYaCTHHKOB JHAJIOTa,
OOHapy>XHUBaTh Pa3IMYUE M CXOJICTBO IMO3UIIHMI, B KOPPEKTHOH GopMe (HopMymupoBaTh
pasHoriIacus, CBOM BO3paXKECHMUS;

NPEJICTaBIATh PE3YNbTAaThl PEIICHUS 3aJadyd, DJKCIEpUMEHTa, HCCIIeI0BaHus,
IPOEKTa, CaMOCTOSATENIbHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4YeTOM 3ajad
MPEe3eHTaLNN U 0COOCHHOCTEH ayIuTOPUH.

PeryjsiTuBHbIC YHHBepCcaJbHbIe YUeOHbIC AEHCTBUSA
Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PELIEHMS 3a/1a4H, BBIOUPATh CIOCOO PEIICHHUS C YYETOM
UMEIOIIUXCS ~ PECYpCOB M COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHPOBAaTh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUeTOM HOBOW UH(pOpMAIIUH.



CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMU I1O3HABATEIbHOU pe(dIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, WX PE3YyJIbTAaTOB, BIAJETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJIS IpOLEcca W Pe3yibTaTa PEUIEHUS MaTEMaTUYECKON
3a/1a4u;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPU PEIICHUH 3aJ]ayu,
BHOCUTh KOPPEKTUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa 1EJU U YCJIOBUAM, OOBSICHATh MPUUYUHBI
JOCTHXKEHUS WUIM HEJTOCTUIKEHUS PE3YIbTATOB ACATEILHOCTH, HAXOUTh OIHOKY, 1aBaTh
OIICHKY MPUOOPETECHHOMY OIIBITY.

CoBMecTHas 1eITeJIbHOCTD:

TIOHUMATh W UCTIOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW M MHINBUIYATHHON paOOTHI
Npyd pEIIeHWHd YYeOHBIX 3a/ad, TPUHUMATh IeJIb COBMECTHOW JESTeTHbHOCTH,
TUIAHUPOBAaTh OPTAaHM3AIMI0 COBMECTHOW pPabOTHI, pachpenensaTh BUABI padorT,
JIOTOBapUBaThCS, OOCYXKIaTh IMpOILIECC M pe3yibTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXJIeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUMHUPOBATH CBOU
JEUCTBUS C IPYTUMH YWIEHAMU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMii
OPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

IlpeameTHBIe pe3yJabTaTbl OCBOCHUS (eaepasbHOM paboyelt  mporpaMmbl
0 MaTEeMaTUKE MPEICTaBIEHBI MO rojaM OOYYeHHS B paMKaX OTACNIbHBIX Y4eOHBIX
KypPCOB B COOTBETCTBYIOIIUX pa3/ieiaX HACTOAIIEH MPOrPaAMMBI.



OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHsbIil Kypc «Anredbpa U Havajlla MaTeMaTUYECKOTO aHaIM3ay SIBJSETCS OJHUM
13 HaumOoJiee 3HAUMMBIX B IMPOTrpaMme cpeaHero oOiiero oOpa3oBaHUs, MOCKOJIBKY,
C OJIHOW CTOPOHBI, OH OOECIEUYMBAET WHCTPYMEHTAIbHYIO 0a3y JJIsi W3Y4YEHUs BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOPOHBI, (HOPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIIJIEHHEe OOYYalolUXCsSd Ha YPOBHE, HEOOXOJMMOM I OCBOCHHSI
uH()OpPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTH M JAPYTUX JAUCIUILIUH.
B pamkax panHOoro yueOHOro Kypca oOydaroniuecss OBJIAJEBalOT YHHUBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Hayk, KoTopas (OpMylIHpyeT CBOM  JOCTHUKECHUS
B MaTeMaTu4eckou gopme.

VYu4eOHbIN Kypce anreOpbl U Ha4aJl MATEMaTHUYECKOTO aHaIN3a 3aKJIabIBAET OCHOBY
JUISL  YCIEITHOTO OBJIQJIeHUsT 3aKkoHaMu (U3UKH, XUMHH, OHWOJIOTHUH, TOHUMAHUS
OCHOBHBIX TEHJCHIIUA PA3BUTHS SKOHOMUKH M OOIIECTBEHHOW >XHM3HU, TO3BOJSET
OPUCHTHPOBATLCS B COBPEMEHHBIX MHU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIB30BaTh WX I JajbHeilero oOpa3oBaHHWA M B TOBCEIHEBHOU
xu3Hd. OBnazieHue aOCTPaKTHBIMU M JIOTUYECKUA CTPOTUMHU KOHCTPYKIMSMHU aireOpbl
U MaTEeMaTU4YeCKOro aHaln3a pa3BUBAE€T YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTHHHOCTb, JIOKa3bIBaTh YTBEPXKIEHUS C TOMOIIBIO HWHIYKIIUU
U paccyXaaThb JEAyKTUBHO, HCIIOJIb30BaTh O00O0OIIEHWE U  KOHKPETH3alHUIO,
abcTparupoBaHue U aHAJIOTHI0, POPMUPYET KPEaTUBHOE M KPUTHYECKOE MBIIIJICHUE.

B xone n3zydenus yueOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaTN3a»
oOydaromuecs Mmoy4aloT HOBBIN OIBIT PEIICHHS MTPUKIAAHBIX 33124, CAMOCTOS TEIILHOTO
NOCTPOEHUSI MaTeMaTUYECKUX MOJEJIEd pealbHbIX CHUTYyalluil, WHTEPIpPETALUN
MOJIYYEHHBIX PEIICHHM, 3HAKOMSTCS ¢ TPUMEpPaMH MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOUIMMHUCS MATEMATUYECKUMHU OTKPBITUSIMH U UX
aBTOpaMH.

VY4eOHbIi Kypc 00J1a/1aeT BOCIIUTATEILHBIM MOTCHIIMAIOM, KOTOPBIA peaan3yeTcs
KaKk uepe3 y4eOHbIi Marepuan, CHoCOOCTBYIOMIUN (OPMHUPOBAHWIO HAYYHOTO
MHUPOBO33pPEHUS, TaK H Yepe3 CHenuPuKy ydeOHOW MeATeNbHOCTH, TPeOyroImen
MPOJOKUTENILHON KOHIIEHTPAllMd BHUMAaHUS, CAMOCTOATEIbHOCTH, AKKYypaTHOCTH
Y OTBETCTBEHHOCTH 32 MOJYyYECHHBIA pe3yJbTar.

B ocHoBe Merommku oOydeHus anreOpe W HavajlaM MAaTeMaTUYeCKOTO aHaIHn3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT 00 yUEHHUSI.

B ctpykType yueOHOro kypca «Anredpa M Hauajga MaTeMaTUYECKOTO aHAM3a»
BBIJICJICHBI CIIEAYIOIINUE COACPKATETbHO-METOMYECKUE TUHUU: «Hucaa U BEIUUCTICHUSY,
«DyHKMU U Tpadukny, «YpaBHEHUST U HepaBeHCTBa», «Hawama maremaTudeckoro
aHanuza», «MHoOXecTBa M JOoruka». Bce OCHOBHBIE COAEpKATEIbHO-METOAUYECKHUE



JMHUU M3Y4YalOTCSl HAa MPOTSKEHUU JABYX JIET OOy4YEeHHs] Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHusA, €CTECTBEHHO JAOIOJHSSA IPYT JIpyra U MOCTENEHHO HACHIIAsCh HOBBIMH
TEMaMU U pasnenaMu. J{aHHbI y4eOHbII Kypc SIBJSI€TCS MHTETPATUBHBIM, MOCKOJIBbKY
oOBeuHSET B cebe CoJepKaHue HECKOJIbKUX MAaTeMaTUYECKUX UCLUUILIMH, TAKUX KaK
anredpa, TPUTOHOMETPHSI, MATEMATUUECKUI aHAJIU3, TEOPUS MHOKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo mepe Toro kak oOyuaronuecs OBJIaJeBalOT Bce Oosiee MHUPOKUM
MaTeMaTH4EeCKUM arnmapaTom, y  HHX MIOCJIEIOBATEIIBHO bopmupyeTcs
1 COBEPLIECHCTBYETCS YMEHHUE CTPOMTHh MaTEMAaTHYECKYI0 MOJEIb PEAJIbHOM CHUTYallHH,
OPUMEHSTh 3HAHUS, TOJYYEHHbIE MpPU HU3YYEHHH Y4YeOHOro Kypca, A pEelIeHHUs
CaMOCTOATENbHO  CHOPMYJTUPOBAHHOW  MaTeMaTHYeCKOM  3amayu, a  3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CoaepxaTenbHO-METONMYECKAsA JUHUSA «YucCna W BBIUKMCICHHS» 3aBEpIIAECT
(GopMHUpOBaHUE HABBIKOB HCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOpOoe ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO oOmiero obOpaszoBanus. Ha ypoBHe cpemnero oOmiero
oOpa3oBaHus 0co00€ BHUMAaHHE yJensieTcss (OPMUPOBAHMIO HABBIKOB PAIllMOHAIBHBIX
BBIUMCIICHUH, BKJIIOYAIONIUX B ce0s MCIOJIb30BAaHUE PA3IUYHBIX (OPM 3alUCH YHMCIa,
yMEHUE JeJaTh NPHUKUIKY, BBITIOJHATh MPUOIMKECHHBIC BBIUUCICHUS, OIICHUBATH
YHUCJIOBbIE BBIpAXEHUs, pPabOTaTh C MaTeMAaTHMYECKMMHM KOHCTaHTaMH. MHOXecTBa
HaTypaJbHbIX, LEJbIX, PALUUOHAJIBHBIX M JECHCTBUTEIBHBIX YHUCENI JIONOJHSAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4YHCEN. B KaXXJIOM M3 3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cleuupuUecKue 3aJadyd U Olepaluu: JeJIeHHe Haleo,
ONEpUpPOBAaHUE OCTaTKaMU HA MHOMKECTBE IIEJIBIX YHCEN, OCO0Oble CBOWCTBa
palMOHANIBHBIX W HMPPAIMOHAIBHBIX YHCEN, apu(pMETHYECKHUEe OIepaluu, a TaKkKe
U3BJICYECHUE KOPHA HATypaJlbHOW CTEIEHM HA MHOXECTBE KOMIUIEKCHBIX YHUCEIL.
bimaromaps  mocnegoBaTeNbHOMY — PAaCIIMPEHUIO  Kpyra  HMCIIOJB3YEMBIX  YHCEI
YU 3HAKOMCTBY C BO3MOXHOCTAMHM HMX NPUMEHEHHUs Uil PELICHHUS Pa3JIMYHBIX 3a]a4
dbopMupyetcsi TMpeAcTaBiICHHE O E€IWHCTBE MaTeMaTHKA KaKk HayKd W €€ poJin
B TIOCTPOCHHUM MOJENIe peaJbHOro MHpa, I[IUPOKO HCIOJIB3YIOTCS 00001IeHne
Y KOHKpPETU3aLusl.

JIunus «YpaBHEHHS M HEPABEHCTBA) PEATU3YETC Ha MPOTSIKEHUU BCETO O0yUEHUs
Ha YpOBHE CpeIHEero obImero oopa3oBaHus, MOCKOIbKY B KaKI0oM pasnene [Iporpammel
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a7ad. B pesynprate oOydarommuecs
OBJIQJICBAIOT PA3JIMYHBIMU METOJAAMH PELICHUS PAlMOHAIBHBIX, HWPPALMOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(DMHUIECKUX U TPUTOHOMETPHUYCCKUX ypaBHEHHM, HEPABEHCTB
U CUCTEM, a TaKXKe 3a7ad, COAECpKaMX mapamerpsl. llosydeHHbIE yMEHMS IMPOKO
MCIIOJIB3YIOTCS TIPU UCCIETOBAaHUU (PYHKIHMHA C TIOMOIIBIO MTPOU3BOJHOM, PU PELICHUH
MPUKIIAHBIX 33Ja4 U 3aJlad Ha HaXOXJACHUE HAauOONbIIMX M HAUMEHBIINX 3HAYCHUU
bynkiuu. JlanHas comep)katenbHas JMHHS BKIIOYAeT B ceOs Takke (OpMHpPOBAHUE
YMEHUM BBIMOJHATH pacueTrbl 1o ¢GopmylaMm, mpeoOpa3oBaHUs palMOHATBHBIX,
WPPAUHOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUW, a TaKXKe BbIPAXKCHU,
colepKalllUX CcTeneHu U Jorapudmsel. brmaromaps u3zydeHuro anreOpanvyeckoro



Marepuaia MPOUCXOAUT JalbHEWIllee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIILJIEHUS 00y4YarOIUXCs, POPMUPYIOTCS HABBIKU JE€AYKTUBHBIX PACCy X ACHHM, paOOThI
C CUMBOJIBHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEHN B BUE
paBEHCTB M HepaBeHCTB. Aurebpa mnpennaraetr 3(Q(PEKTUBHbIE HUHCTPYMEHTHI
JUISl pELIEHNS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3374, HAIJISITHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KakK SI3bIKa HAyKHU.
CopepxatenbHo-MeTOAMYECKass ~ JUHUS  «DyHKIMM U TrpaduKu»  TECHO
NeperuieTaeTcs ¢ ApYruMHu JIMHUAMH Y4EOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBbICIIE
3aaeT  MOCJENOBATEIbBHOCTh  M3y4EeHHMs ~ MaTepuana.  VI3ydeHWe  CTENEHHOM,
NOKa3aTeIbHOM, JorapuMuU4ecko M TPUTOHOMETPUUYECKUX (PYHKIHMI, UX CBOWCTB
U TrpaduKoB, UCIOJIb30BaHUE (DYHKUMM AJid peleHus 3ajad U3 APYrHX ydeOHbIX
OPEAMETOB U PEANBHON >KM3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHAIIM30M,
TaK U C pellieHUeM yYpaBHEHUH U HepaBeHCTB. [Ipu 3ToM 00JbII0e BHUMAHKE YIEISIETCS
(dbopMHUpPOBaHUIO YMEHHS BBIpaXaTh (POpPMYyJIaMH 3aBUCUMOCTH MEXKIY Pa3iIudHBIMU
BEJIMYMHAMHM, UCCIEI0BATh MOJIy4eHHbIe (YHKLIUU, CTPOUTH UX rpaduku. Martepuan
ATOU COJEpKATEIbHON JTMHUYU HALIEJICH HAa Pa3BUTUE YMEHUW U HaBBIKOB, MTO3BOJISFOIIUX
BBIP@)KaTh 3aBUCHUMOCTH MEXIY BEJIMUYMHAMH B PA3IMYHON (opMe: aHATUTHUECKOMH,
rpaduueckoii u ciaoBecHOU. Ero n3yuenue crnocoOCTBYET pa3BUTHIO alTOPUTMUUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 0000IEHNIO U KOHKPETU3allUH, UCTI0Ib30BaHUIO aHAJIOTUH.

CopnepxarenpHas auHMS «Hagama maTemMaTH4ecKOoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO paCIIUPUTh KPyI KaK MaTEMaTUYeCKUX, TaK W INPUKIAJAHBIX 3a1ad,
JOCTYMHBIX 00YyYaroIMMCsl, TaK KaK Y HUX HOSIBJIETCS BO3MOXHOCTh CTPOUTH I'pauKu
CJIOKHBIX (DYHKIIMH, ONPEeNATh UX HaUOOJIbIINE U HAUMEHBIIINE 3HAYE€HUS, BBIUNUCIIATh
wiomaau Guryp u o0beMsbl TeJl, HAXOJUTh CKOPOCTU M YCKOpPEHHUs IpolieccoB. JlaHHas
COZIepIKaTeIIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTHU IIOCTPOCHUSI MAaTEMaTUYECKUX
MOJECJIEM  pealbHbIX CUTyallui, [O3BOJISET HAXOAWUTh HAWIY4YILEEe PELICHUE
B IPHUKIAIHBIX, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBAMM MaTEeMaTHYECKOIO aHajiu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMaTUKH B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuaromuecss y3HaIOT O BBLAAIOIIUXCS PE3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTHKH KaK HayKH, U 00 UX aBTOpax.

CopeprxarenpbHO-MeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKa» BKJIIOYAET B ce0s
AJIEMEHTHI TEOPUHM MHOKECTB MU MAaTEMAaTUYECKON JIOTHKHU. Te0peTHKO-MHOKECTBEHHBIE
IIPEACTABICHNAS. NPOHM3BIBAIOT BECh KypC IIKOJBHOM MAaTeMAaTUKM M IPEMJIararoT
Haubosee yHMBEpPCAIbHBIA S3bIK, OOBEAMHSIONIMI BCE pa3fenbl MaTeMaTUKU U ee
IIPUJIOKEHHUH, OHH CBS3BIBAIOT Pa3HbIC MATEMATUYECKNAE JUCHUIUIMHBI U UX IPUIIOKECHUS
B €AMHOE 1enoe. BakHO JaTh BO3MOXKHOCTH OOydaromleMycsi NOHMMAaTh TEOPETHKO-
MHOXXECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTEMaTHKM W HCIOJb30BaTh  €r0
JUISL BBIDAQXKEHUSI CBOMX MBICIEH. [[pyruM Ba)KHBIM IIPU3HAKOM MATEMAaTHUKHU KaK HAyKH
CIeayeT TPU3HATH CBOMCTBEHHYIO €W CTPOroCTh OOOCHOBAHMN M CJIEIOBAHHE



OTIPEJICTICHHBIM TIPaBUJIaM TIOCTPOCHHSI JTOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMCHTAMH
MaTeMaTHYeCKON  JIOTMKH  CIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO  MBIIUICHHS
0Oy4JaroImuXcs, MO3BOJIIET UM CTPOUTH CBOUM PACCYKICHHS Ha OCHOBE JIOTHUCCKUX
npaBuI, GOPMUPYET HABBIKH KPUTHYECKOTO MBIILICHHS.

B yueOHOM Kypce «Anredpa u Hadajga MaTeMaTHISCKOTO aHaIu3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC IPU3BAHBI CIIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB IOCTPOCHHS MOJENICH peaJbHBIX CHUTYaIlud, UCCIEIOBAHUS
TUX MOJENIed C TIOMOIIBIO ammapara aiareOpsl W MaTEeMaTHYECKOTO aHalu3a,
MHTEPIIPETAIIMN TIOJIYYCHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIIbIA
U3 Ppa3ACiiOB TPOTPAMMBI, IOCKOJIBKY BECh MaTepuan yd4eOHOTO Kypca IIMHPOKO
UCTIONIb3YeTCS NIl PEIICHHUS TNPUKIAAHBIX 3amad. [Ipy  pemieHuH  peaabHBIX
NPAKTHYCCKUX 3a/1a4 00ydJaroIIuecs] pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO, 0000IaTh U
KOHKPETU3UPOBATh MpodsieMy. JIeATeNbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPHUKJIAIHBIX 33J1ad OPTaHM3yeTCs B IMPOIECCE M3YYCHHUS BCEX TEM Y4eOHOro Kypca
«Anrebdpa ¥ Hayajga MaTeMaTHYECKOTO aHAJTH3ay.

OO111ee YnciI0 YacoB, peKOMEHIOBAHHBIX JUJIS M3y4eHUs YIEeOHOTO Kypca «Anredpa
¥ Hayaja MaTeMaTHYECKOro aHaimu3a», — 272 4daca: B 10 kmacce — 136 gacos (4 ugaca
B Hegnento), B 11 kmacce — 136 yacoB (4 yaca B HEJICIIO).

Bo3morkHa KOppEeKTUPOBKA OOIIET0 YKciia YaCOB, PEKOMEHIOBAHHBIX JISl U3YYCHUS
y4eOHOT0 Kypca, C y4eTOM MHAMBUIYATLHOTO MMOX0/1a 00pa30BaTeIbHBIX OpraHU3aIlHii
K YIUIyOJEHHOMY M3YUYEHHIO ajareOpbl W Hayajdl MaTeMaTHYEeCKOTO aHallu3a, B paMKax
COOJIIO/ICHUSI TUTHEHUYECKUX HOPMATUBOB K HEICIBHOM 00pa30BaTeIbHOM Harpy3Ke.

COJEPKXAHME OBYYEHUA
10 KIJACC

YucJia 1 BLIYUCTIEHUS

Panmonanpapie  umcia. OOBIKHOBEHHBICE M JACCATHYHBIC APOOH, IPOIEHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npooeit U MPOIEHTOB JJIs PEIICHHUS
MPUKJIAAHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIe 3HAHUN U PEAIbHOM KU3HU.

JleicTBuTenbHple  4yncia.  PanWoHanbHble W MPpalMOHAJIbHBIE  YHCIA.
ApudmMeTndeckue oneparuu ¢ AeHCTBUTSIBHBIMU YUCIaMA. MoIyiIb IEHCTBUTEILHOTO
yuciaa U ero cBorcTra. [IpubankeHHbIE BHIYMCICHUS, TIPaBUIa OKPYTJICHUS, IPUKHIKA
Y OLICHKA pe3yJibTaTa BHIYMCICHUMN.

Crenenb ¢ 1enbIM IokasareneM. bunom Hprotona. Mcnosnp3oBanue moaxomsinen
dbopMbI  3amUCH  ACHCTBUTENBHBIX YHCENI JUIS PEIICHUS IPaKTHUYSCKUX  3a1ad
Y MPEICTABICHUS TAaHHBIX.

ApudmeTnyecknii KOpeHb HaTypalbHOW CTEIEHHU U €0 CBOMCTBA.

Crenenp ¢  palMOHAJIbHBIM  ITIOKa3aTe€JIEeM W €€  CBOWCTBA, CTENEHb
C JCUCTBUTEIILHBIM ITOKA3aTEIICM.



Jlorapupm umcna. CaoiicTBa Jsorapudma. JlecATUUHBIE U  HATypalbHbIC
Jaorapu(msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOTO apryMmeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHBbIE MTpeoOpa3oBaHusa. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIBHBIE ypaBHEHHsT W YypaBHEHUs-cIeACTBHs. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbI pEHIeHUs 1EeNIbIX U JAPOOHO-PAIMOHANIBHBIX YpaBHEHUU
U HEpaBeHCTB. MHOroWjieHbl OT OJHOM TIepeMeHHOW. JleleHne MHorouwieHa
Ha MHOTO4WIeH ¢ octaTkoM. Teopema be3zy. MHorowiensl ¢ uenbiMu Ko3hGUIIMeHTaMHU.
Teopema Buera.

[IpeoGpa3zoBaHus YHCIOBBIX BEIPAKEHUM, COJIEPKAIINUX CTEIIEHU U KOPHH.

UNppaunonanbsubie ypaBHeHUs. OCHOBHBIE METOJIbl PELICHUS HUPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble ypaBHEHUs. (OCHOBHBIE METOABl PEUIEHUS [MOKA3aTEIbHBIX
YPaBHECHUM.

[IpeoGpazoBanue BeIpaX)EHUH, COAEPIKALIUX JOTapUPMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JTOTapU(MUUECKUX
YpaBHEHHUI.

OcHoBHBIE TpUroHOMETpUUeckue Gopmysbl. [IpeobpazoBaHre TPUTOHOMETPUIECKUX
BbIpa)KCHUH. PellleHne TpUroHOMETPUYECKUX YPaBHEHHU.

Pemenne cuctemM MUHENHBIX ypaBHEHHN. MaTpuiia CUCTEMbI JIMHEWHBIX YPABHEHUH.
Onpenenutens MaTpuilbl 2X2, €ro reOMETPUUYECKUN CMBICT M CBOMCTBA, BBIYMCIICHUE
€ro 3HAYEHUs, IPUMEHEHUE ONPENCIIUTEN [Js PEUICHUs CHCTEMBbl JIMHEHHBIX
ypaBHEHUH. PellieHne NpuKkIaaHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JTUHEHHBIX YPABHEHUM.
HccnenoBanne mocTpOCHHOW MOJEIIH C TIOMOIIBIO MATPUIL U OIIPEIACIIUTEIECH.

[TocTtpoeHne wmaTeMaTUYECKUX MOJAEIEH pPEalbHOM CUTyalMH C IOMOIIBIO
YpaBHEHU W HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHWM W HEPABEHCTB K PELICHUIO
MaTeMaTH4eCKUX 3a/1a4 U 3a7a4 U3 pa3iInyHbIX 00JIacTell HAYKU U PEaJbHOM KU3HMU.

DOyHkuuu U rpapuxkn

Oyukius, crnocoObl  3amanus GyHkuuu. B3aumHO 00patHble  QyHKIMH.
Kommnozummst pyukmmii. ['paduk dpyHkiumn. DneMeHTapHbie Tpeodpa3oBaHus rpaduKoB
byHKITUH.

OO6mactp ompeneleHUs W MHOXKECTBO 3HaueHWd ¢GyHkuuu. Hymm dyskmmm.
[IpomexyTku 3HaKomocTossHCTBA. YeTHble W HedeTHble (GyHKIUU. [lepuoanueckue
dbynkuun. [IpomexyTku MOHOTOHHOCTH (DYHKIIMU. MakCUMyMbl 1 MUHUMYMBbI (DYHKITUU.
Haubonbiiee u HauMeHblIee 3HaYeHHS (DYHKIIUU HA TPOMEKYTKE.

Jlunelinasi, KBaapaTuyHas ¢ JAPOOHO-IMHEHHAs (QYHKUUH. ODJIEMEHTApHOE
UCCIIEIOBAHNUE U MIOCTPOEHUE UX TPAPUKOB.



CreneHHas (yHKIMS C HaTypaJbHbIM M LEJbIM MoOKa3zaTeneM. Ee cBoiicTBa
u rpaduk. CpoiicTBa M rpaduk KOpHsS N-0il cTeneHW Kak (yHKUMUU OOpaTHOM CTENEHU
C HaTypaJIbHBbIM [TOKA3aTEJIEM.

[lokazarenbHass u Jorapudmuueckas (QYHKIMM, HX CBOHCTBA M TIpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMM 7151 pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckas OKpy* HOCTb, ONPEAECICHUE TPUTOHOMETPUUECKUX (HYHKIIMI
YHCIIOBOI'O apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
peanbHbIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHaJIu3a

[locnenoBaTenbHOCTH,  CIOCOOBI  3ajaHusl  MocieAoBarenbHOCTe.  MeTon
MAaTE€MAaTUYECKON WHIYKIMH. MOHOTOHHBIE M OTpPaHUYEHHBIE ITOCIIEN0BATEIBHOCTH.
HcTopurs BO3SHUKHOBEHHS MAaTEMAaTHYECKOT0 aHaJIh3a Kak aHain3a 0ECKOHEYHO MaJlbIX.

Apudmernyeckas M TeOMETpUYecKas Mporpeccuu. beckoHeyHo yObIBaromias
reoMmerpuyeckass mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIIEH TI'e€OMETPUUYECKOMN
nporpeccuu. JIMHENMHBIM M JKCIOHEHIMANbHBIM pocT. Hucio e. dopmyrna CIOXKHBIX
IpOLEHTOB. MCronb30BaHUE MPOTPECCUN AJISI PELICHUS PEaIbHbIX 3a7ad MPUKIAgHOTO
XapakTepa.

HenpepoiBabie QyHkunu u ux cBoiictBa. Touku pa3pbiBa. ACUMOTOTHI TpaduKoB
¢ynkiuit. CBoiicTBa (QYHKIMH HENpephIBHBIX HAa OTpe3ke. MeToa HWHTEpBalIoOB
JUIsl perieHus: HepaBeHCTB. [IpruMeHeHre CBOMCTB HEMPEPHIBHBIX (PYHKIUN IS pEIICHUS
3a/1au.

[lepBass u BrOpas mnpou3BojHbIe (yHKIMU. OnpeneneHue, reoMeTPUUECKU
U (PU3UYECKHUIN CMBICI MPOU3BOAHON. YpaBHEHHE KacaTeIbHON K rpaduKy (yHKIIHH.

[IpousBonHbIe 31eMeHTapHBIX (GyHKIUN. [Ipon3BomHAsS CyMMBI, NPOW3BEACHUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKITUH.

MHo:kecTBA U JIOTHKA
MHoOXx€ecTBO, onepalud HaJ MHOXXECTBAMHM U UX cBoicTBa. [luarpammel Dilepa—
Benna. [IpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO amIapara sl ONUCAaHUS PEeabHbIX
MIPOLIECCOB U SIBJIICHUI, MPU PELICHUH 3a7a4 U3 IPYTUX y4eOHbIX IPEAMETOB.
Onpenenenue, TeopemMa, CBOWCTBO MaTEMAaTHYECKOTO OOBEKTa, CIENCTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yuca 1 BbIYHCIEHUS
Harypanbensbie u nensie yncia. [I[pumeHeHrne mpru3HaKkoB AEIMMOCTH LEIbIX YUCEII,
HanOonbIHil oomui neautens (manee — HOJl) n HanMmensbIee obiee KpaTHoe (Hanee —
HOK), octatkoB 1o Mmojyito, anroputMa EBkiaua ay1s perenust 3a1a4 B 1eJIbIX Yhcliax.
KommnekcHbie yncna. AnreOpanyeckas U TpUroHoMeTpudeckas GOpMbl 3alucH
KOMIUJIEKCHOTO 4HCJa. ApuUPMETHYECKHE OIeparud ¢ KOMIUICKCHBIMH YHCIIAMH.



N3o00paxenne KOMIUIEKCHBIX YHCENl Ha KOOpAUHATHOU mockoctu. @opmyna Myaspa.
Kopau n-oii cteneHn M3 KOMIUIEKCHOrO uucia. [I[pyuMeHeHMe KOMIUIEKCHBIX YHCEN
JUTSL perieHust GU3NYECKUX U TeOMETPUUYECKUX 3a/1au.

YpaBHeHUs 1 HEPABEHCTBA

Cuctema M COBOKYNHOCTh YPABHEHHMM M HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIbIO TPUTOHOMETPUYECKON
OKPY>KHOCTH. Perienre TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OcCHOBHBIE METOIbI PEIICHHS MTOKA3aTENbHbIX U JTOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PpELICHHS CHCTEM M COBOKYIIHOCTEH palUOHAJIbHBIX,
UppalMOHAIBHBIX, OKA3aTEIBHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMMU.

[IpyuMmeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PELICHUI0 MaTeMaTUYECKUX
3a/lady U 3a7a4 M3 PA3MUHBIX 00JacTel HAyKW M PealbHOM >KHU3HH, WHTEPHpeTaIus
IIOJIyYE€HHBIX PE3YIbTATOB.

DYyHKIUH U rPpauKu

I'padux xomno3zunmu pyskumii. 'eomeTpruyeckue o0Opassl ypaBHEHU U HEPABEHCTB
Ha KOOPJIAUHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUN, UX CBOMCTBA U rpapuKu.

['paduueckre MeToabl pelieHus ypaBHEHU U HEpaBeHCTB. [ 'paduyeckre MeToabI
pelIeHus 3a7ay ¢ apameTpaMu.

Ucnonb3oBanue  rpadukoB  GYyHKIMA I8 UCCIENOBAaHMS  MPOIECCOB
M 3aBHCHMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3aJad U3 JIPYTUX Yy4eOHBIX
MPEIMETOB U PEAIbHOU JKU3HMU.

Havana maTeMaTH4ecKOro aHaJINu3a

[IpumeHeHne TPOM3BOJHONM K HCCIECNOBaHUIO (PYHKIMH Ha MOHOTOHHOCTH
U 9KCTpeMyMbl. HaxoxaeHne HanOoINbIIero 1 HaMMEHBIIEro 3HAYCHUN HENpephIBHON
(GyHKIIMU Ha OTpE3KeE.

[IprMeHenne npoU3BOIHON ISl HAX0KAEHUS HAWITYUYILIEro PEIICHUS B IPUKJIIAIHBIX
3aavyax, JUisl ONpeieTICHUs] CKOPOCTH M YCKOPEHHS MpoIiecca, 3aJaHHOro (hOpMYIIOi UITH
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOHCTBO  TiepBOOOpa3HbIX. llepBooOpasHbIe
aneMeHTapHbIX pyHkuii. [IpaBuia HaxoXIeHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomerpuueckuil CMBICT HWHTErpaja. BelunciieHue OIpeaereHHOro
uHTerpana no gopmyne Herotona—Jleitoauma.

[Ipumenenne wHTErpanga AJIS HAXOXKICHUS TUIONIAICH TIOCKUX (UTYpP U 00BEMOB
r€OMETPUUYECKUX TEJL.

[Ipumepsr  pemienuit  nuddepeHIHaNIbHBIX  yYpaBHeHUH. MaremaTuyeckoe
MOJIETUPOBAHUE PEATIbHBIX MPOIECCOB € MOMOIIBI0 TU(PDEepEeHIIMATBHBIX YPABHEHUM.



NPEAMETHBIE PE3YJIBTATHBI

K koniy o0yuenus B 10 kiacce oOydaromuiicss HOJYy4UT CAEAYIOLINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAENIbHBIM TeMaM (esiepaibHOM padoueil mporpaMMbl y4eOHOTo Kypca
«Anrebpa 1 Hayajla MaTEMATUYECKOTO aHAJIN3A»:

Yuc/ia ¥ BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: PALMUOHAIBHOE YHUCIO, OECKOHEUHas
nepuoanyeckas apo0b, MPOLIEHTHI, UPPALUOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
U JEUCTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBHOTO YHUCIIA;

NPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PElICHUs MPUKIAIHBIX 33a/1a4 U3 Pa3IudHBIX
OTpaciiell 3HaHUW U peallbHOU KU3HH;

NPUMEHATh TPUONMKEHHBIE BBIYUCICHUS, TPaBWIA OKPYIJICHUS, MPUKUIKY
U OLIEHKY PE3yJbTaTa BBIUYMCIICHUN;

CBOOOJTHO OMEPUPOBATH MOHSATUEM: CTEIICHB C IIEJIBIM MOKa3aTesieM, UCTIOIb30BaTh
HOJIXOJISAITYI0 (POPMY 3aIUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS TPAKTUUECKUX 3a]1a4
Y TIPEJICTABJICHUS TaHHBIX;

CBOOOJHO OMNEpPUPOBATH TOHATHEM: apUPMETHUYECKUN KOPEeHb HaTypaJbHON
CTEIICHU;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHAIBLHBIM ITOKa3aTeJIeM;

CBOOOTHO OTIEPUPOBATH MOHITUAMU: JIOTapu(dM Yncia, JECATUUHbIC U HATYPaJIbHbBIE
JorapupMsl;

CBOOOZHO ONEPUPOBATh TMOHATUSMU: CHUHYC, KOCHUHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEpUPOBATh TMOHATHUAMU: APKCUHYC, APKKOCMHYC M apKTaHICHC YHCIJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHATUSMU: TOXKICCTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MIPUMEHSTH PA3IMIHBIE METO bl PEIICHHS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBHBIX
YPaBHEHUW, NPUMEHITh METOJI UHTEPBAJIOB JJIs1 PELLICHUSI HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH TMOHATUSMU: MHOTOYIEH OT OJHOW TEePEMEHHOM,
MHOTOWICH C IeNbIMU KOd(DPUIMEeHTaMH, KOPHH MHOTOYIICHA, MPUMEHATH JIeJICHUE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera miia pemenus
3a/1ad4;

CBOOOJHO OMEPHPOBATH TOHATHSAMHU: CHUCTEMAa JTUHEHHBIX ypaBHCHHM, MaTpHIIa,
ONPEICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJb30BaTh CBOMCTBA
ompenenutens 2 X 2 s BBIYUCICHHS €r0 3HAYEHUS, MPUMEHATH OIPEACIUTEIN
JUISL PELIEHUs CUCTEMbl JIMHEWHBIX YPaBHEHUW, MOJCIMPOBATH PEAIbHBIE CUTYaIUU
C TMOMOIIBI0 CHUCTEMBI JIMHEMHBIX YPABHEHHM, HCCIEAOBATH IOCTPOCHHBIE MOJEIU
C MMOMOIIBIO MATPHI] U ONIPEAETUTEIICH, UHTEPIIPETUPOBATH NMOJYYEHHBIN PE3YIIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHIMU ISl IpeoOpa30BaHUS BEIPAXKECHMUIA;



BBINIOJIHATh PEOOPA30BaHUSl YMCIOBBIX BBIPAXKEHUH, COAEPNKAIIMX CTEHEHU
C PallMOHAJIBHBIM IOKa3aTeIIEM;

HCIIOJIb30BaTh CBOMCTBAa JIOrapu(MOB Uisi MpeoOpa3oBaHMs JIOTapU(PMHUUECKUX
BBIPAYKECHUI;

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  UpPpPALMOHAIbHBIE,  MOKa3aTeJIbHbIE
U Jorapu@MuUecKkue ypaBHEHHUs, HaXOJIUTh UX PEIIEHUS C MOMOLIBI0 PaBHOCHIIBHBIX
[IEpEX0J0B UJIA OCYLIECTBIIA IPOBEPKY KOPHEN;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHe (OpPMyJbl i TpeoOdpa3zoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO OINEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSTD
HeoOXoauMble (OpPMYINIBI JJiIi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUN;

MOJIETUPOBATh PealIbHbIe CUTYyalluu Ha sI3bIKE ajareOphl, COCTABISATh BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHMIO 3aJaud, HUCCICAOBATh IIOCTPOEHHBIE MOJIEIIHU
C MCIIOJIb30BAHUEM allapara ajreopsl.

DOYyHKIUH U TPaPUKHU:

CBOOO/IHO OIEpPUPOBATh TOHATUSAMHU: (DYHKIHSA, CIMOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (QYHKIHMH, KOMIO3UIUS (PYHKIMM, rpaduk (YyHKUIWHU, BBITOIHATDH
aJIeMEeHTapHbIe Mpeodpa3oBaHus rpad@uKoB GyHKIINN;

CBOOOJHO OMEPUPOBATH MOHATHAMU: 00JIaCTh ONPENICICHU U MHOKECTBO 3HAYCHH
byHKIMU, HYTU QYHKIHH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA;

CBOOOJHO  OMEpUpOBaTh TMOHSATUSMU: UYETHBIE W  HEYeTHble  (PYyHKIHH,
nepuoguveckue (QyHKUUU, TPOMEKYTKH MOHOTOHHOCTH (QYHKIHMH, MaKCHUMYyMBbI
U MUHAMYMBl (YHKIIMH, HauOoJbIIeE ¥ HaWMEHbIIEe 3HA4YeHHE (QYHKIIUH
Ha TIPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpPaTbHBIM U IEJIBIM
nokasareyieM, rpaguk CTENeHHOW (YHKIMHU C HATYypajdbHBIM U IIENIBIM IOKa3aTeseM,
rpaduK KOpHS N-OH CTENMEeHM Kak (PYyHKIMH OOpaTHOW CTENEHHW C HaTypaJbHBIM
noKa3zaTesieM;

OTNIEepUPOBATh MOHITUIMHU: JIMHEWHAsA, KBaApaTU4Has U APOOHO-MHEHHAs yHKINY,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPapUKOB;

CBOOOJIHO OMEpUpPOBaTh MOHATHAMM: TIOKa3aTeldbHAas M JIOrapupmuuecKas
(byHKIMH, UX CBOMCTBA U rpadMKH, UCTIOIB30BaTh UX TpadUKH Tl PEIICHHS YPaBHCHUI;

CBOOOJTHO ~ OMEpUPOBATH  MOHATHSAMU:  TPUTOHOMETPUYECKas  OKPY>KHOCTb,
OTpe/ieNICHNE TPUTOHOMETPUUECKUX (PYHKIIHI YHCIOBOTO ApryMEHTA;

UCIIONIb30BaTh rpaduku GYHKIUN IS MCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PELICHUH 33Ja4 U3 APYTrUX y4eOHBIX MPEIMETOB U pEaJbHOWM KHU3HHU, BBIPAKATh
(dopmynamMu 3aBUCUMOCTH MEXKy BEIMYNHAMU;

HayvaJyia MaTeMaTH4eCKOI0 aHAJIN3A:
CBOOOJIHO OMNEPHUPOBATH MOHATUSAMU: apudMeTHUYeCKass U TeoMEeTpUUecKas
nporpeccusi, OECKOHEYHO yObIBalIlasi TIeoOMETpUYecKas MNporpeccus, JHUHEUHBII



U 3KCHOHEHLMAIBHBIA pOCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

MCIOJIB30BaTh IPOTPECCHUHM JJIs pELIEHUS peabHbIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOO/IHO OINEpPUPOBATh NMOHATHUAMHU: IOCIIEI0BATEIBHOCTh, CIIOCOOBI 3aJaHHUs

MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apOKJCHHSI MATEMAaTUYECKOTO aHaJIN3a KaK aHaiu3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATH MOHATHSAMHU: HENPEPbIBHbIE (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIMH, aCUMOTOTHI rpaduka (G yHKUNM;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTPE3KE,
OPUMEHSTh CBOMCTBA HENMPEPBIBHBIX (DYHKIIMI 1JIs1 pelieHus 3a1a4;

CBOOOJIHO OMepUpOBaTh MOHATUSAMH: MEpPBasi U BTOpas MPOU3BOJIHbIE (DYHKIUH,
KacarejabHas K rpa@uky QyHKIUU;

BBIUUCISATH MPOU3BOAHBIE CYMMBI, TIPOU3BEACHHS, YACTHOIO U KOMIIO3HUIIMM JIBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIOJIb30BaTh T€OMETPUUECKUI U (PU3UUYECKHUI CMBICT MTPOU3BOIHOM IS pEeLICHUS
3ajad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpallu HaJl MHOKECTBAMU;

VCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar sl ONMHCAaHUS PEaIbHBIX
IIPOIIECCOB U SIBJICHUH, IPH PEIISHUHU 3a7a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATHAMU: OIpEAeIeHUEe, TeopeMa, YypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J0Ka3aTeIhCTBO, PaBHOCUJIbHBIC
YpPaBHEHUS U HEPABCHCTBA.

K konity o0yuenus B 11 kiiacce 00yJaromuiics MOJIYIUT CIICTYIOIIHE MTPEIMETHBIC
Pe3yAbTaTHI IO OTJAEIBLHBIM TeMaM ¢esiepanbHON pabodeii mporpaMMbl y4eOHOTO Kypca
«Anrebpa u Hayaia MaTeMaTUICCKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: HATYPAIbHOE W IIEJIO€ YHCIIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJIBIX YHCEN, UCIOJIb30BaTh IPU3HAKU JETUMOCTH Lenbix yucen, HO/J
1 HOK HatypasibHBIX Yucen ISl pelieHus 3a/1ad, IPUMEHTh alropuT™M EBKIINA;

CBOOOTHO OTIEPUPOBATH MOHATUEM OCTATKA MO0 MOYJIIO, 3aITUCHIBATh HATypaTbHBIC
YHUCJla B Pa3JMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATHUSAMU: KOMIJIEKCHOE YHCIO ¥ MHOXECTBO
KOMIUIEKCHBIX ~YHCEeJ, TMpPEACTaBIsATh KOMIUIEKCHBIE 4YHCla B ajareOpanyeckoit
U TPUTOHOMETPUYECKON ¢opMe, BBITIOIHATH apU(PMETHUECKUE ONEpaluh C HUMU
¥ U300pakaTh HA KOOPJUHATHOM TTIOCKOCTH.

YpaBHeHHS M HEPABEHCTBA:

CBOOOJHO  ONEpHUPOBaTh  TMOHATHSIMH:  HUpPpaAlMOHAIbHBIC, IOKA3aTeIbHbIC
1 Jiorapu(MUYECKHE HEPABEHCTBA, HAXOAUTh UX PEIICHMS C ITOMOIIBIO PAaBHOCHUIbHBIX
MIEPEXO07I0B;



OCYLIECTBIISITh OTOOP KOpPHEH IMpHU pElIeHUH TPUTOHOMETPUYECKOIO YpPaBHEHUS,

CBOOOJTHO OTIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTh
HEeoOXonuMble (QOpMYNbl Il PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB;

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: CHCTEMAa UM COBOKYIHOCTh YpaBHEHUU
U HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOAUTH PELICHHUS
CUCTEMBl U COBOKYIHOCTEN palMOHAJIBHBIX, HWPPALIMOHAIBHBIX, ITOKA3aTEIbHBIX
U JIorapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB;

pemath palnuoHalbHbIe, HppaIlMOHANIbHbIE, TOKa3aTelbHbIe, Jorapu@mMuieckue
Y TPUTOHOMETPHUUYECKUE YPAaBHEHNUS U HEPABEHCTBA, COAEPIKALLNE MOYJIN U TAPAMETPHI;

OPUMEHSTH TpadUuecKre METObI JIJIsl PELIeHUs] YPaBHEHU U HEPABEHCTB, a TAKXKe
3a/1a4 C IapaMeTpaMu;

MOJIETUPOBATh PealIbHbIE CUTyalluu Ha SI3bIKE ajareOphl, COCTABISATh BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3a/1a4H, UCCIE0BATh NOCTPOCHHbIE
MOJIENTM C UCIOJIb30BAHMEM armapaTta anreOpbl, WHTEPIPETUPOBATH MOJYUCHHBIN
pe3yJIbTar.

DOYyHKIUH U TPaPUKHU:

CTpouTh TrpadUKH KOMIIO3UIMH (DYHKIMHA C TOMOIIBI0  DIEMEHTAPHOTO
UCCIICZIOBAHUS U CBOMCTB KOMITO3UIIUY IBYX (DYHKIIMIA;

CTPOUTHh T'€OMETpUUYECKHE O00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEpPUPOBATh MOHATHSAMH: I'paUKH TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATh PYHKIMHU AJI1 MOJEIUPOBAHUS U UCCIIEI0BAHUS pPEaIbHBIX IPOIIECCOB.

Hauyana MaTeMaTHYeCKOr0 aHAJIN3A:

UCTIOJIh30BaTh MPOW3BOJHYIO I HCCIEAOBaHUS (QYHKIIMH Ha MOHOTOHHOCTH
Y 3KCTPEMYMBI;

HaXOIWUTh HaWOONbIlee ¥ HAaWMEHBINEC 3HAYCHUS (YHKIMH HEMPEPHIBHOM
Ha OTpE3KeE;

WCIIOJIb30BaTh  NPOW3BOJHYIO  JUIS  HAXOXKACHHWS  HAWIYYIIETO  PEIICHHS
B NPUKIAIHBIX, B TOM YHUCJE COIMATbHO-d)KOHOMUYECKHUX, 3a/1auax, JJIs OMpECICHHS
CKOPOCTH M YCKOpPEHHUS MpoIiecca, 3aaHHoro GopMyIIoi min rpagukom;

CBOOOJHO OMEPHPOBATH MOHATHSAMHU: MEPBOOOpa3Has, OMpPENEICHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKITUH M BEIYUCIIATh HHTETPpal 1o hpopmyiie
Herorona—JleiOonumna;

HAXOJUTh TUIOMIA/IH TFIOCKUX PUTYP U 00BEMBI TEI C TOMOIIBI0 HHTETPAIA;

UMETh TPEACTABICHHE O MaTeMaTHYEeCKOM MOJCIMPOBAHUHM Ha MPHUMEPE
coctaBiieHus MU PepeHIHaTbHBIX YPaBHEHUH;

pemarh TpUKIAAHBIC 3a7a4d, B TOM YHCJIE COIHAIBbHO-3KOHOMHYECKOTO
1 (PU3UYECKOT0 XapaKTepa, CpeCTBAMUA MaTEMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IIVTAHUPOBAHHUE
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10 KJIACC

Ha3zBanue
paznena (TeMbl)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI IEATEIIHHOCTH
oOy4Jaronuxcs

MHOKeCTBO
JIEHCTBUTENBHBIX YHCEIL.
MHOro4JIeHBI.
ParnmonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucreMbl IMHEHHBIX
YpaBHEHUM

24

MHO»XecTBO, ornepanuu

HaJl MHO)KECTBAMH M X CBOMCTBA.
Juarpammel Diinepa — BeHHa.
[IpuMeHeHue TEOPETHKO-
MHOECTBEHHOTO armaparta

JJIs1 peIlieHus 3aay.

PanmonanpHbie unciia. OOBIKHOBEHHBIC
U JIECATUYHBIE APOOH, TTPOIICHTHI,
OCCKOHEUYHBIE TIEPUOIUIECKHUE TPOOH.
[Ipumenenue npobeit 1 MPOIEHTOB

JUISL pELLICHUS IPUKIaIHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U UpparoOHAIbHBIE
gucia. ApupMeTHIecKue onepanuu

C IEUCTBUTEIbHBIMU YHCIIAMHU.
Monyib 1€HCTBUTEIILHOTO YUCTIA U €T0
cBoiicTBa. [IpubnmxeHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUIKA U OIIEHKa pe3yJibTaTa
BBIYMCIICHUI.

Hcnonb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar

JIJIs1 OITUCAHMS XOJ[a PEIICHUS
MaTeMaTHYECKUX 3a/1a4, a TAKXKe
peaIbHBIX MPOLIECCOB U SIBICHUM.
OnepupoBaTh MOHATHIMU:
palMoHaIbHOE YHUCI0, OeCKOHEYHAas
nepuoaudecKkas 1po0b, IPOIEHTHI;
UPPALMOHAIIBHOE U JEHCTBUTENBHOE
YKCJI0; MOJIYJIb IE€HCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH MOHITHUS
IIPYU IPOBEICHUM PACCYKICHUMN

U JI0Ka3aTeNbCTB, MPUMEHSTH IPOOH
Y MIPOLICHTHI [T PELICHUS
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpaciiel 3HAHUM U PEATTbHOM KU3HH.
Hcnonb30BaTh TpUOIMKEHHBIC
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHHI.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-PAlIMOHATIBHBIX YPABHEHUM
Y HEPaBEHCTB. MHOIOWIEHBI OT OJHOU
IIEpEMEHHOM. [/[esleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousneHsl ¢ HeJIbIMU
koadpunuenramu. Teopema Buera.
Pewrenne cucreM nTMHEWHBIX
ypaBHEHUH. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUN. Onpenenurensb
MaTpHUIIbl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYEHHUs; IPUMEHECHHUE ONIPEACITUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C MMOMOILBIO CUCTEMBI JINHEHHBIX
YpPaBHEHHM

[IpuMeHATH pa3nUUHbIE METOABI
pelieHus palluoHaIbHbBIX U IPOOHO-
pallMOHAIBHBIX YPABHEHHI; a TAKXKE
METO]I HHTEPBAJIOB JJIsSl PEIICHUS
HEPABEHCTB.

OnepupoBaTh MOHATHUSIMUA MHOTOWICH
OT OJIHOM MEPEMEHHOM, €ro KOpHU;
MPUMEHSTH JIEJICHUE MHOTOYJIEHA

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u teopemy Buera s pemenus
3a71a4.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MATPULIA,
ONpPEACITUTEb MATPUIIBI.
HMcnonn30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCICHUS
€ro 3Ha4YCHUS, MPUMEHSTh
OTPEACTUTENH ISl PELICHUSI CUCTEMBI
JIMHEVHBIX YPaBHECHUM.
MoaenupoBath peajabHbIC CUTyallHu
C IOMOIIBIO CUCTEMBI JIMHECHHBIX
YPaBHEHUU, UCCIEA0BATH
MTOCTPOCHHBIE MOJICIIH C TIOMOIIIBIO
MAaTpPUIl U ONIPEICIIUTENEH,
WHTEPIPETUPOBATH NOJTYYECHHBIN
pe3ysbTar
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OyHKIMHU U rpad UK.
CrenenHas QyHKIUSA
C LIEJIBIM TI0Ka3aTeseM

12

OyHKIIMA, C1IOCOObI 3aaHus (QYHKIIUH.
B3aumno oO6paTHbIe HYyHKIIHH.
Komnozuuus ¢pyuxuuit. ['padux
byHKIMU. DIeMEeHTapHbIC
npeoOpazoBaHus rpaQUKOB PyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpomexyTKkH 3HAKOIIOCTOSIHCTRA.
YeTHbIC M HEUYCTHBIE (DYHKITHH.
[Tepuoguyeckue GyHKIINUM.
[TpomexyTKku MOHOTOHHOCTH
dbyHkimu. MakcuMyMbl 1 MUHUMYMBI
dbynkuun. Hanbombiee n HauMeHbIIee
3HaueHue (PYHKIMH HA TIPOMEXYTKE.
Jluneiinasi, KBaJipaTuyHas ¥ IpOOHO-
JAuHeHas QyHKIUU. DIeMeHTapHOoe
UCCJIeIOBaHKE U TTIOCTPOCHHE IpaUKOB
ATUX (QyHKIIHH.

Crenens ¢ 1ebIM MTOKa3aTEIEM.
bunom Herorona.

CrenenHas (yHKIUS C HATypaTbHBIM
Y LIEJIBIM MOoKa3aTteneM. Ee cBorcTBa

U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
crioco0bl 3a1aHusl QYHKIUU; B3AUMHO
oOpatHble (QYHKIIUU, KOMITO3UIIUS
bynkuui, rpadux pyHkuuu, 00JIaCcTh
OTIpEICJICHHS] U MHOXKECTBO 3HAUYECHUN
byHKUMH, HYIH QYHKIIUH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA;
JUHEeHas, KBalpaTU4Hast, POOHO-
JVHEWHAs U CTeTICHHAsT (DYHKIIUH.
BbInosiHATH 271€eMeHTapHbIe
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBATh YETHOCTh
WM HEYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
IPOMEKYTKA MOHOTOHHOCTH
GyHKIMN, MAKCUMYMbl U MUHUMYMBI
byHKIMH, HanOOoJIbIIee U HAUMEHBIIIEE
3HaueHue (PYHKIIUU Ha IPOMEKYTKE.
dopmyarpoBaTh U WILTIOCTPUPOBATH
rpaduuecku cBOMCTBA IMHEWHOM,
KBaJI[paTUYHOU, TPOOHO-JIMHEUHOU U
CTETICHHOW (DYHKITHIA.

BeipaxaTs popMyiaMu 3aBUCUIMOCTH
MEX/1y BETUIHMHAMU.

3HaTh OMpe/IeSICHUE U CBOMCTBA
CTEIEHH C LIEJIbIM [10Ka3aTelIeM;
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noAXoAsyI0 (popMy 3amucu
JEHCTBUTETBHBIX YHCEIT JISI PEIICHUS
MPAKTUYCCKUX 3a]1a4 U MPEICTaBICHUS
JTAHHBIX

Apudmerndyeckuii KOpeHb 15 Apudmernyeckuii KOpeHb @opMyIupOBaTh, 3aIIMCHIBATH
N-OM CTENEHHU. HaTypajabHOU CTEIIEHU U €r0 CBOMCTBA. B CUMBOJIMUECKOU opme
WppannoHnaibHble [IpeoGpa3zoBaHus YUCIOBBIX Y UCTIO0JIb30BaTh CBOMCTBA KOPHS
YPaBHCHHS BBIPKEHU M, COAEPKALTUX CTETICHH N-oif cTeneHu Jyist peoOpa3oBaHus
U KOPHHU. BBIPAYKCHU.
UppanunonansHbie ypaBHEHUS. HaxoauTs penienust uppainoHaIbHbIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHI C IOMOIIBIO
UPPALMOHAIBHBIX YPaBHEHU. PaBHOCWIBHBIX IIEPEXO0I0B WU
PaBHOCHIIBHBIE IEPEXOBI B PEILICHUU OCYILIECTBIISIS IPOBEPKY KOPHE.
UPPAMOHAIPHBIX YPaBHEHUM. CtpouTts rpaduk GyHKIIUH KOPHS
CaoiicTBa u rpaduk KopHs N-0if N-oii CTeNEeHN KaK 00paTHOM
CTEINeHH KaK PYHKIUK 00paTHOMN 11 QYHKIIMM CTETIEHU C HATypaJIbHbIM
CTEIIEHU C HATypaJbHbIM I1I0KA3aTeIEM II0Ka3aTeseM
[ToxazatenbHast pyHKLIHUS. 10 CreneHb ¢ palMOHAIIBHBIM ®opMyaupoOBaTh ONPEAEICHUE

IToka3aTenpHbIC ypaBHEHUS

II0KA3aTeJIEM U €€ CBOWCTBA.
[TokazarenbHas GyHKIINS, €€ CBOWCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUU U1 perieHus] ypaBHSHUI.
[TokazaTenbHble ypaBHEeHHS. OCHOBHbBIE
METObI PEUICHUS MOKA3aTeIbHBIX
YpaBHEHUU

CTEIIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

BemosnHaTs nmpeobpazoBanus
YUCJIOBBIX BBIPAKEHUM, COAEPKALIUX
CTEIEHU C PALMOHAIBHBIM
MTOKA3aTEeJIEM.

Hcnonp3oBaTh HUPPOBBIE PECYPCHI
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JUTSl IOCTpOEHUs rpaduka
MOKAa3aTeIbHON (PYHKIIMHU U U3yUEHUs
€€ CBOWCTB.

HaxoauTe penienus moka3aTebHbIX
YpPaBHEHHUI

Jlorapudmuyeckas GyHKIHUS.

Jlorapudm yucna. CroiicTsa

JlaBaTh onpeneneHue orapudma

Jlorapudmmudeckue norapudma. JlecITHIHbIE YHCIIa; ICCITHYHOTO U HATYPAITBHOTO
ypaBHCHHUS U HaTypaJbHBIC JOTAPUPMBI. Jorapudma.
[IpeobpazoBaHue BEIpaXKCHUH, Hcrnons3oBaTh CBOMCTBA JTOTapu(hMOB
COJIEPIKAIINX JIOTapU(PMBI. JUTSL IpeoOpa3oBaHus
Jlorapudmudeckas QyHKIIUS, Jorapu(pMUYECKUX BhIPAKCHUN.
ee CBOMCTBA U rpaduk. Ctpouts rpaduk orapu@mMuiecKoit
Hcnonb3oBanue rpaduka QyHKIUU byHKIMU Kak oOpaTHOU
JUTSL pelIeHus] YpaBHEHUIA. K MMOKa3aTeJIbHON U UCIOJIb30BATh
Jlorapudmudeckue ypaBHEHHUS. CBOICTBA JorapupMudIecKo GyHKIINH
OCHOBHBIE METOBI PEIICHHUS JUTSL peIlieHus 3a/1ay.
Jorapu(pMUYECKUX YpaBHEHUH. Haxoauts pemenus
PaBHOCHIIBHBIEC TIEPEXOBI B PEIICHUH Jorapu(pMUYECKUX YpaBHEHUI
Jorapu(pMUYECKUX YPABHCHHM C TTOMOIIIBI0 PABHOCHIIBHBIX TIEPEXO/I0B
WM OCYIIIECTBIISAS MPOBEPKY KOPHEH
TpuronomeTpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHe | JlaBaTh ompeneneHus cunyca,

BBIPAYKCHUS U YPABHEHUS

YHUCJIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOTO
apryMeHTa.

TpuronomeTprueckass OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHICJIOBOI0 apTyYMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCca 1
apKTaHTEHCA YnCIIa.
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OMpEENIEHNE TPUTOHOMETPUYECKUX
(GyHKUMN YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeoOpazoBanue
TPUTOHOMETPUYECKHUX BbIPAKEHHM.
Pemenue TpuroHoMeTpuyecKux
YPaBHEHHUM

IIpuMeHATb OCHOBHBIE
TPUTOHOMETPUUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN.
[TpumeHsATH HOPMYIIBI TPUTOHOMETPUU
JUIS1 PEIIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnenoBarenbHOCTH
U TIPOTPECCUU

10

[TocnenoBaTeTbHOCTH, CITIOCOOBI
3aJjaHUs TTOCJIE0BATEIBHOCTEN.
Mertoa MaTreMaTHYeCKON HHITYKITUH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBareibHOCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas 1 reoMeTpuuecKas
MIPOTPECCUM.

beckoneuHo yonIBaromas
reoMeTpuuecKasi Iporpeccusi.
CymMa OeckoHeUHO yObIBaromen
reOMETPUYECKON IPOTPECCUH.
JIMHENHBIN U SKCIIOHSHIINAJILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX TTPOIEHTOB.
Hcnonp30BaHue nporpeccuu

JIJISL pEIICHUsT pealbHBIX 3a7a4
MPUKIAHOTO XapaKkTepa

OnepupoBaTh MOHATUIIMU
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIBHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTbh M OTPAHUYEHHOCTb.
[Tonmyyats nipencTaBieHue

00 OCHOBHBIX UJIESAX aHATH3a
OCCKOHEYHO MaJbIX.

JlaBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOIUTh CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEUHO YOBIBAIOIIEH
reOMETPUYECKOU TPOTPECCHUH.
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Hcnonp3oBaTh mporpeccun

JUISL pELIEHUs 3a/1a4 PUKIIAHOTO
Xapaxkrep.

[TpumeHATh GOPMYITY CIOKHBIX
MIPOLICHTOB JUJIsl PELICHUS 33134
U3 peajbHOM NPAKTUKU

HenpepoiBHbIe pyHKIIHH.
[IpousBoaHas

20

HenpepwiBable QyHKINN 1 UX
cBoyicTBa. Touka pa3psblBa.
AcuMITOTH rpaduKOB HYHKITHIA.
CaoiicTBa GyHKIIMNA HETIPEPHIBHBIX
Ha OTpe3Ke. MeToa UHTepBaJIOB

JUIS peIlieHUs] HEPaBEHCTB.
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKUMIA U1l perieHns 3a1ay.
IlepBast u BTOpas NpOU3BOIHbIE
byakauu. OnpeaeneHue,
TEOMETPUYCCKUN U PUBHUESCKUN CMBICIT
IIPOM3BOJAHOM. Y paBHEHHUE
KacaTeabHOU K rpaduKy ¢ yHKINH.
ITpon3BoHBIE 3JIEMEHTAPHBIX
dbynkiuit. [Ipon3BoaHast CyMMBI,
IIPOU3BEACHMS, YACTHOTO

¥ KOMITO3UIIUU (QYHKIIUHA

OnepupoBaTh MOHATUAMHU: QYHKIIHS
HEeIpepbIBHAs HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka QyHKIIUU.

[TprMeHsTH CBOWCTBA HEMPEPHIBHBIX
GbyHKUMN [T peleHus 3a1ay.
OnepupoBaTh NOHITUIMU: TIEPBAsI U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
r€OMETPUUYECKHUI CMBICIT TPOU3BOIHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiATh NpOU3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIUN.

N3y4aTh NpON3BOIHBIE FIIEMEHTAPHBIX
byHKIHH.

Hcnonb30BaTh reOMETPUUECKAN

1 (QU3UIECKUI CMBICI TPOU3BOTHON
JUTSL peLIeHus 3a/1a4y
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[ToBTOpEHue, 06001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

OcHOBHbBIE MTOHATHSI Kypca aireOpsl
1 HayaJI MaTEeMaTHUYEeCKOIr0 aHajIn3a
10 knacca, o6001eHNE

U CUCTEMaTHU3al1sl 3HaHUM

IIprMeEHATH OCHOBHBIC ITOHATUSA Kypca
aJreOppl U Ha4aJ MaTeMaTU4eCKOro
aHanau3a JUId peleHus 3a1ay

Y3 peaIbHOW KU3HU U JPYTUX
LIKOJIBHBIX IPEIMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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11 KJIACC
Hazsanune Komanuectso OCHOBHOE cOJIepKaHue pa3aena OcCHOBHBIE BUJBI ICITEIILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOydJaronuxcs
Uccnenoranue GpyHKIMiA 22 [TpumeHneHue NPON3BOIHON Ctpoutb rpauk KOMITO3HIIHH

C IIOMOILBIO [IPOU3BOIHOMN

K UCCIIEA0OBAHUIO (P YHKIIUN

Ha MOHOTOHHOCTbH U SKCTPEMYMBI.
Haxoxnenue HanbompIero

Y HaUMEHBIIIETO 3HAYCHUS
HEeMPEePBIBHON (QYHKIIMH HAa OTPE3KE.
[TpumeneHue mpou3BOIHON

JUTSI HAXOKI€HUS HAWTYYIIIEeTO
pEIIeHHs B MPUKIIAIHBIX 3a7a4aX,
JUTSI OTIPECIICHUSI CKOPOCTH

U YCKOPEHHUsI TIpoliecca, 3aJJaHHOTO
dbopmysoit niau rpagukoM.
Komnosutus ¢yHKImiA.
I'eomeTpudeckre oOpaspl ypaBHECHUH
Y HEPABEHCTB HAa KOOPJAMHATHOU
MJIOCKOCTH

(GYHKIMI C TOMOIIIBIO 3JIEMEHTAPHOTO
MCCIIEIOBAHUS U CBOMCTB KOMITO3UIINH.
Ctpouth reoMeTpriecKue o0pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL icclieToBaHusl (QYHKIUN

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOJUTh HAUOOJIbIlIEEe M HAUMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
Ha OCHOBAHUHU MPOBEJICHHOTO
HCCJIEI0BAHMSL.

Hcnonb30BaTh MPOU3BOIHYIO

JUIS1 HAXOKJICHUS] HAMITYYIIEr O
pelieHus B NPUKIaAHbIX, B TOM YUCTIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPEJICIICHUSI CKOPOCTH

Y YCKOPEHMUS MpoLecca, 3aJaHHOTO
dbopmynoii unu rpaduKoM.

[TonyuaTh npeacTaBicHNE
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0 IPUMEHECHUHU POU3BOJTHOMN
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Has u UHTErpas 12 [TepBoo6pazHasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUIMU
nepBooOpa3HbixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeICHHBIHN
aneMeHTapHbIX GyHKkiui. [IpaBuna uHTerpai. Haxoauts nepBooOpa3Hbie
HaXO0KJIEHUS TIEPBOOOPA3HBIX. AJIEMEHTAPHBIX (PYHKITUH U BBIYNCIIATH
HuTerpain. I'eomeTprudecKuid CMBICIT uHTerpai no Gopmyne HetoTona—
MHTErpana. Beruucienue Jleti6HUIA.

OTIpEICTICHHOTO WHTETpalia HaxoauTh miomaay miockux Guryp
no popmysne Hetorona— JlelOuuna. 1 00BEMBI TeJl C TOMOIIBIO
[Tpumenenue unTerpaia OTIPEICIICHHOT0 UHTErpaa.

JUTSL HAXOKICHUSI TUTOIIa1e i 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (UTYP U 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUYECKUX TEN. nudepeHnnanbHbIX YpaBHEHHM.
[Ipumepsl pereHnit [Tony4aTp npeacTaBIeHUE O 3HAYEHUH
nuddepeHIanbHbIX YPaBHCHUH. BBEJICHUS TTOHSATHS MHTETrpajia
Marematudyeckoe MOJIETUPOBAHHE B Pa3BUTUU MaTEMaTHKU

pealIbHBIX MPOLECCOB C MOMOIIIBIO

muddepeHnnaIbHbIX YpaBHEHHM

['paduxu 14 Tpuronomerpudeckre QyHKIINHU, UX Hcnonb3oBaTh U(POBBIE pECYPCHI

TPUTOHOMETPUYECKHIX CBOICTBA U TpadUKH. JUTSI IOCTPOCHUS TpauKOB

(b yHKITHA. OT60p KOPHEH TPUTOHOMETPUUCCKUX TPUTOHOMETPUUYECKUX (QYHKIIH

Tpuronomerpuueckue YPaBHEHHH C IIOMOLIBIO Y U3YYEHUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUIECKON OKPYKHOCTH. Pemrate TpuronomeTpuueckue
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Pewenne TpuroHoMeTprueCcKuX
HEPABEHCTB

YPaBHEHUS U OCYILECTBIIATH OTOOP
KOPHEU C ITIOMOIIBIO
TPUTOHOMETPUYECKON

OKPY>KHOCTH.

[TpumMeHATH POPMYITBI TPUTOHOMETPHUH
JUTSL pEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HU(POBbIE peCYPChI
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpadukoB GyHKIUN

UppanmoHanbHele,
noKazaTeJIbHbIE U
JorapugMuiecKue
HEpaBeHCTBA

24

OCHOBHBIE METOIbI PEIICHUS
TIOKa3aTeNbHBIX U JTOTapU(PMHUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATHHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, ITOKA3aTeIbHBIX

U JIorapu(PMUIECKUX YpaBHEHUN

Y HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIbHON
U jorapuMudeckon (yHKIUH

K PEIICHHIO MOKA3aTeIbHbIX

U JJOrapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEX0JI0B.

Pemate uppanmoHaibHbIe

¥ KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C TTIOMOIIBI0 PABHOCUITBHBIX
MEePEXO0B.

Hcnonb3oBaTh rpaguiaecKue METOIbI
Y CBOMCTBA BXOJIAIINX B YPABHEHHE
WJIH HEPABEHCTBO (DYHKIIHIA

JUTSL pETIeHUS 3a71a9n

34



denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

KomruiekcHble uncna 10 Kommnekcuble uncna. Anredpanyeckast | OnepupoBaTh NOHATUSMM:
U TPUTOHOMETpHUYECKask (POPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMILUIEKCHOTO YHUCIIA. KOMILIEKCHBIX YHCEIL.
Apudmernyeckue onepanuu [IpencTaBiasaTh KOMILIEKCHBIE YUCIA
C KOMIUIEKCHBIMHU YUCJIAMMU. B ajreOpanvecKkoiu
N3o6parkeHre KOMIUIEKCHBIX YUCEN U TPUTOHOMETpPUYECKOH (popme.
Ha KOOPJAMHATHOM IJIOCKOCTH. Beimonuats apupmMernyeckue
®opmyna Myaspa. Kopuu n-oii OIepaluy C HUMH.
CTEIEHU U3 KOMIUJIEKCHOT'O YUCJIa. N306paxkaTh KOMIUIEKCHBIC YHCIIa
[IpuMeHeHnE KOMIUIEKCHBIX YUCET Ha KOOPJAWNHATHOM IJIOCKOCTH.
JUTsl petieHust GU3nIecKux [Tpumenste hopmyny Myaspa
Y TEOMETPUYECKHX 3a1a4 Y T10JIy4aTh NPEACTABICHUE O KOPHAX
N-0M CTENIEHU U3 KOMIIJIEKCHOI'O YHCJIA.
3HaKOMUTECS C IPUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YUCE
JUTS PELLIEHHS] TEOMETPUYECKUX
1 HpU3UYECKuX 3a71a9
HatypanpHble 1 1ieble yncia 10 HatypanbHble U Leable yucia. OnepupoBaTh NOHATUAMU:

[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yucesn, HOJIl u HOK, ocraTtkoB
110 MOAYJIIO, airopuTMa EBKinaa
JIJISL pEIICHMS 3a/1a4 B IIEJIbIX YUCIaX

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOXECTBO HaTypaJIbHbBIX U IEJBIX
YHUCEeN.

Hcnons30BaTh NPU3HAKY AEITUMOCTH
LEJIBIX YUCEN; OCTATKH 110 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBxnnna nms peueHus
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3aaay.

3anuceIBaTh HaTypaJIbHbIC YUCJIa

B PA3JIMYHBIX TIO3UIUOHHBIX CUCTCMAX
CUHCJICHUA

CucTembl paluoOHAIBHBIX, 12 Cucrtema ¥ COBOKYITHOCTb YPaBHEHUH. OnepupoBaTh MOHITUSIMU: CUCTEMA
UPpAIMOHATEHBIX PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI - Y COBOKYITHOCTh YpaBHECHH I
MOKa3aTeJIbHBIX CJIEJICTBUS. Y HEPABEHCTB; PEIICHUE CUCTEMBI
U Jjorapu(MUUECKUX OCHOBHBIE METO/IBI PEIICHHS CUCTEM WJIU COBOKYITHOCTH;, PABHOCHJIbHBIE
ypaBHEHUN ¥ COBOKYITHOCTEH palliOHAIbHBIX, CUCTEMBI U CUCTEMbI-CJICJICTBUS.
UPPALMOHAIIBHBIX, TTOKAa3aTEIbHBIX HaxonuTs pemieHus cucteM
U JorapuMUYECKUX YpaBHEHUH. Y COBOKYITHOCTEH IENBIX
[Ipumenenue ypaBHEHHM, cUCTEM paIMOHANIbHBIX, UPPAIIMOHATBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKAa3aTeJIbHBIX U JIOTapu(PMUIECKUX
MaTeMaTUYECKUX 3aJ1ay U 3a]1a4 ypaBHEHHUI 1 HEPABEHCTB.
U3 Pa3TUYHBIX 00J1acTei HayKu [TpuMeHsITh CUCTEMBI YpaBHEHHI
U peaNbHOM KU3HU, UHTEPIIPETAIUS K PEIICHUIO TEKCTOBBIX 3a]1a4
MOJIYYCHHBIX PE3yJIbTaTOB U3 pa3InYHbIX 00JIacTel 3HAHUHN
Y pEaJIbHOU JKU3HU;
MHTEPIPETUPOBATH MOJTYUCHHBIE
pELICHHUS.
Hcnonb3oBaTh upoBbIe
pecypcsl
3amauu ¢ mapaMmeTpaMu 16 PanmonanbHbie, nppanmoHaIbHbIE, Bre16upats crioco6 pereHus

NoKa3aTelabHbIE, JJorapupMUIECKUe
Y TPUTOHOMETPUYECKUE YPABHEHHS,

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTEeNbHBIX, JIOTapUPMHUUECKUX
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HEPABEHCTBA U CUCTEMBI

C IIapamMeTpaMH.

[TocTpoeHue u uccienoBaHue
MAaTEMaTHYECKUX MOJEIIEH peaIbHbIX
CUTYallU# C IOMOIIBIO YPABHEHHU,
CHCTEM YpPAaBHEHU! U HEPABEHCTB

C IapaMeTpaMmu

Y TPUTOHOMETPUYECKNX YPAaBHEHUI
Y HEPABEHCTB, COJIEPKAILNX
MOJYJIY U NTapaMETpBI.

[TpumensTh rpaduyeckue

Y QHAJIMTUYECKHE METOMBI IS
peuIeHUsl ypaBHEHU U HEPABEHCTB
C mapaMeTpaMu, a TaKxKe
uccien0Banue GyHKIUNA METOAaMu
MaTeMaTU4EeCKOTO aHAJIN3a.
CTpouTh 1 UCCIENOBATH
MaTeMaTH4YECKNE MOJIENINA PEATIBHBIX
CUTYalMd C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMmeTpaMHu

[ToBTOpEeHue, 06001ICHME,
cuUcTeMaTHh3alusa 3HaHUI

16

OCHOBHBIC TTOHATHS U METOBI Kypca,
000011IeHNE U cCUCTEMATH3AIIU 3HAHUI

MonenupoBarh peajabHbIe CUTyaIluu
Ha SI3bIKE aNreOphl, COCTaBISATh
BBIPA)KEHUS, YPaBHEHU S, HEPABEHCTBA
Y UX CUCTEMBI 110 YCIIOBHUIO 3a]1a4H,
UCCIIEI0BATh MTOCTPOCHHBIE MOJIENHN

C UCIIOJIb30BaHUEM ammapara ajareopsl,
MHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3ynbTar.

[TpumeHsITh GyHKIUN

JUJIS1 MOJIETTUPOBAHUS U UCCIIEAOBAHUS
peabHBIX MPOLIECCOB.
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Pewrate npuknagseie 3a1a4u,

B TOM YHCJIE COLIMAIBHO-
HKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeCTBaMu aiareopsl
Y MaTeMaTH4EeCKOIO aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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DOEJEPAJIBHASN PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sBISICTCS OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO OOIIEro
o0Opa3oBaHHus, TaK KaKk 00eCIeYMBACT BO3MOYKHOCTD N3YUYCHHS TUCIUILUIMH €CTECTBEHHO-
HAyYHOW HAIMPABJICHHOCTH M NPEIMETOB TIyMaHHTApHOro mukiaa. Jlormueckoe
MBIIIUICHHE, (QOpMHpyeMOe MpH H3YUYCHHH OOYYAIOIIUMHUCS TOHATHHHBIX OCHOB
rEOMETPUH, TMPH JOKA3aTeIbCTBE TEOPEM U TOCTPOCHHM ICMOYKHA JIOTHYCCKHUX
YTBEPXKJACHUN TIPH PEIIEHUU T€OMETPUUICCKUX 3a/1a4, YMEHHE BBIJIBUTAaTh U OMPOBEPraTh
THITOTE3bI HEMOCPEICTBEHHO HUCIOJIB3YIOTCS TIPU PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO
I[UKJIa, B YACTHOCTH (PH3UYECKHX 3a]ad.

Llenp ocBOeHHs MporpaMMbl yueOHOro Kypca «l'eomMeTpusi» Ha yriyOJCHHOM
YPOBHE — Pa3BUTHE HMHIWBUIYaIbHBIX CIIOCOOHOCTEH OOYYAIOIIUXCS NMPU H3YYCHUH
reOMETPHH, KaK COCTaBJISIONICH MpeaMeTHOM obmacT «MareMaTtuka U MH(GOpMaTHKa
yepe3 00ecreyeHre BO3MOKHOCTH MPUOOPETEHHS M MCIOJIB30BaHUS 0o0jiee TITyOOKHX
r€OMETPUYCCKUX 3HAHUU M JEUCTBUH, CIEHU(UYHBIX T'€OMETPUM, M HEOOXOMMMBIX
JUIS YCHEIIHOTo Mpo(eCCHOHAIBLHOIr0 00pa30BaHUs, CBSI3aHHOIO C HCIIOJIb30BaHHEM
MaTeMaTHKH.

[lpuopuTeTHBIMH 3aJadyaMd Kypca TIE€OMETPHH Ha YIUIyOJEHHOM YpPOBHE,
PaCIIUPSIOIIMMY U YCHIHUBAIOITUME Kypc 0a30BOT0 YPOBHSI, SIBIISTFOTCS:

paciiipeHre IMPEACTaBACHUS O TE€OMETPHM KaK YaCcTH MHPOBOH KYJIbTYPBI
1 (OPMHUPOBAHUE OCO3HAHHS B3AUMOCBSI3U FCOMETPHH C OKPYKAIOIIHM MUPOM;

(GbopMupoOBaHUE MPEACTABICHHS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BayKHEHIITUX
MaTEeMaTHYCCKUX MOJEISAX, IMO3BOJSIONIMX OINUCHIBATh W H3ydaTh Pa3HBIC SBICHHS
OKPY’KaloIlEro MHUpa, 3HAHHE IMOHATUHHOrO ammapara 1o paszaeny «CTepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHH,

(dbopMHpOBaHHE YMEHHS BJIaJCTh OCHOBHBIMHM IOHATHSAMU O IPOCTPAHCTBEHHBIX
durypax M HX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpPMYylI U yMCHHE
UX TPHMCHATh, YMCHHUS JOKAa3bIBaTh TEOPEMbl M HAXOJIUTh HECTAaHIAPTHBIC CIIOCOOBI
pCIICHMS 3a/1a4;

(dbopMHpOBaHUE YMEHUS PACIIO3HABATh Ha YEPTEIKAX, MOJICIIAX U B pealbHOM MHUPE
MHOTOI'PaHHHKH U TeJla BPAIICHHS, KOHCTPYHUPOBATh FTCOMETPUUCCKHE MOICIIH;

(GbopMHpOBaHHE TIOHMMAHHS BO3MOXKHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTeMaTHYeCKUX  TeOpuH, (QOpMUpPOBaHHME  IMOHUMAHUS  POJIM  AKCMOMATHKHU
IIPU MPOBEIACHUU PACCYKICHHIHA;

dbopMHUpOBaHHE YMEHHS BJIaJE€Th METOJaMHU JOKAa3aTeJIbCTB W aJITOPUTMOB
pCIICHMS, YMCHHUS MX IPHMEHSTh, IMPOBOAMTH JOKA3aTeIbHbIE PACCYKICHUS B XOJE
pCIICHHMS CTEPEOMETPHUYECKUX 3aJad M 3aJad C [PAKTUYCCKUM COJEpPIKaHHEM,
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dbopMupoBaHue MNPECTABICHUS O HEOOXOAUMOCTH JIOKA3aTEIbCTB MPU OOOCHOBAHUU
MaTeMaTU4YEeCKUX YTBEPXKICHUM U POJIM aKCUOMATUKW B TMPOBEIACHUU JETYKTHUBHBIX
pacCyKIEHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIJIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaromuxcs, TMO3HABATEIbHOW  aKTHUBHOCTH,  HCCIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBIIJICHUS, UHTEpECca K U3YYEHUIO T€OMETPUH;

dbopmupoBanue ¢ yHKIIMOHATILHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUHN: YMEHUS
pacrio3HaBaTh MPOSIBIICHUS T€OMETPUUECKUX MOHSATHUH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B PCAIbHBIX JKU3HEHHBIX CHUTYAlMsIX W MPU U3YYECHUU APYTUX YUYEOHBIX MPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, MOJETUPOBaHUS pealbHBIX
CUTyallui, WCCIEOBAHUS TIOCTPOEHHBIX MOJENeH, HHTEPNpeTali MOJYYSeHHBIX
PE3yJIbTATOB.

OCHOBHBIMH ~ COJIEpKATEIbHBIMU  JIMHUSIMU ~ yuyeOHOTO Kypca «l'eometpus»
B 10-11 «maccax sBistorcsa: «lIpsiMble W TIJIOCKOCTH B IIPOCTPAHCTBEY,
«MHororpanHukn», «Tena BpamieHus», «BeKTOpbl U KOOPAWMHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHMEe «yMeTh OMNEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHBIX T€OMETPUHU Ha YriyOJieHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJIepKaTeIbHBIM JIMHUAM Y4eOHOro Kypca,
a hopMHpOBaHUE JOTHYECKUX YMEHUHN paclpeesieTcsi He TOJBKO M0 CoJlepKaTeIbHbIM
JUHUSM, HO W 1o rojgaM oOyuyenus. ConepxaHue o0pa30BaHHS, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yjibTaTaM  ocBoeHus  DeaepanpHOl  pabouedt  MporpaMmel,
pacrpesielIeHHbIM IO rojaM OOy4YeHHS, CTPYKTYPHPOBAHO TaKHM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIMIIUAIBHBEIM BOMpOCaM OOydYaroniuecs o0pallaiInuch
HEOJIHOKPATHO, YTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE TEOMETPHUUECKUMU MTOHATUSIMU
M HaBbIKAMHU TIOCIIEIOBATENIbHO W TIOCTYNATENbHO, C COOJIOJEHHUEM MPHUHIUIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIOYATh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX
MPEACTaBICHUN OOydYaloIUXCcs, paclmmpsisi W yrayomss ee, oOpasysi MpOYHBIE
MHOECTBEHHBIE CBSI3U.

[lepexoa kK U3y4EHUIO TEOMETPUHU HA YTITYOJICHHOM YPOBHE MTO3BOJISIET:

co3aaTh ycnoBus s quddepeHnuanu 00y4deHus, MOCTPOSHUS MHIUBHUTYaTbHBIX
o0Opa3oBaTeIbHBIX MPOTPaMM, OOECHEYUTh  yrayOJEeHHOE W3YYCHHE T€OMETPUU
KaK COCTaBJISAIONIEH yueOHOro npeamera «MartemaTrukay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUI0 M3YYEHUS MaTeMaTHUKH C y4EeTOM
BbIOOpa Oynmymiedt mpodeccuun, obecrieunBas MPEEMCTBEHHOCTh MEXKIy OOIUM
1 ipo(heccroHaTbHBIM 00Pa30BaHUEM.

OOmiee 4McIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsI ydeOHOro Kypca
«["eometpusi» Ha yriryoneHHoM ypoBHe, — 204 waca: B 10 xmacce — 102 vaca (3 uaca
B Hezeno), B 11 kimacce — 102 gaca (3 gaca B Henelno).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCHMOMATUYECKOM IMOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU
U CIIEJICTBUSA U3 HUX.

B3anMHOE pacmnonokeHue nOpsMBIX B IIPOCTPAHCTBE:  IEpPECEKaroIIHecs,
napajuielbHble M CKpenluBaromuecs npsiMmbie. [Ipu3HaKu CKpEHIMBAIOIIMXCS MPSIMBbIX.
[TapannenbHOCTh MPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE: MApPAJJICIbHBIC MPSMbIC
B IIPOCTPAHCTBE, MAPAJIIETBHOCTD TPEX MNPSIMBIX, NAPATUIETBHOCTh IPSIMOM U TNIOCKOCTH.
[lapannenbHoe M IEHTpaJbHOE MNPOEKTUpOBaHUE, H300paxkeHue ¢uryp. OCHOBHbIE
CBOICTBa MNapaJyIeNIbHOTO MNpoeKTUpoBaHus. M3o0pakeHue Quryp B mapauienbHON
OpPOEKIMU. YTJbl C COHANpaBlICHHBIMU CTOPOHAMHU, Yrod MEXKAY MPSIMbIMU
B MpocTpaHcTBe. llapaiienbHOCTh TUIOCKOCTEN: MapajulesbHbIE IMJIOCKOCTH, CBOWCTBA
napajuieNIbHbIX TIIocKocTel. [Ipocreiiimme nmpocTpaHCTBEHHbIE (UTYPHI Ha TJIOCKOCTH:
TeTpa’aAp, Napajuleenunes], HOCTPOEHUE CEUCHHUIA.

[leprieHAUKYISIPHOCTh MPSIMOM W TJIOCKOCTH: TEPNEHIAUKYJISIPHBIE TPSMbIC
B IIPOCTPAHCTBE, NPSIMbIE NapaJJIEIbHbIE U NEPHIEHAUKYISPHBIE K TUIOCKOCTH, IPU3HAK
NEPNEHIUKYISPHOCTU MPSMOA M TUIOCKOCTH, TEOpEMa O MPSIMON MEPHEeHIUKYJIIPHON
10cKOCTH. OpTOroHaJIbHOE MpOEKTHpoBaHUE. llepneHAuKynasip W HAKIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIUs
burypsl Ha IIJIOCKOCTb. [lepneH UKy pHOCTH IJIOCKOCTEM: MIpU3HAK
NEPHEHIUKYISPHOCTU JBYX IUIOCKOCTEN. Teopema o Tpex nepneHauKysapax.

YTIiael B MPOCTPAHCTBE: YroJI MEXAY HPSIMOW U IUIOCKOCTBIO, JBYIPaHHBIA Yro,
JUHEWHBIA yroa JIBYrpaHHOTO yria. TpexrpaHHbli U1 MHOrorpaHHbie yribl. CBOICTBa
IUIOCKUX YIJI0B MHOTOTpaHHOro yrija. CBOMCTBa IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAHHOTO yIJia.

MHororpaHHUKH

Buapl MHOrorpaHHUMKOB, pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyipHas npusma,
mpsiMasis ¥ HAKJIOHHAs TpU3MbI, OOKOBas M TIOJHAs TOBEPXHOCTh MPHU3MBIL.
[Tapannenenunen, npsAMOYTOJIBHBIN MapaJUISIIENIUIIE U €T0 cBoMcTBa. KpaTyalimue mytu
Ha TMOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yronapHash mupamMuja, NPaBHIIbHAS M yCEYCHHAs MUPAMUJIbI.
CaoiicTBa pebep u OOKOBBIX TIpaHeld MpaBWIbHOW mnupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKHW: TIpaBUJIbHAsI TMpuU3Ma W NpaBWiIbHAs NUpaMula, IpaBUJIbHAS
TpeyroJjibHas MUpaMUa U TPABWIBHBIN TeTpadap, kyo. [IpeacTaBnenne o mpaBMIIBHBIX
MHOTOIPaHHUKAX: OKTa’Ap, JOJECKAIP U UKOCABIP.

BoluncneHnue 31€MEHTOB MHOIOTPAHHHUKOB: pedpa, nuaroHaiu, yribl. Ilinomans
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMOM MPU3MBI, ILIONIab OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMoil mpu3Msbl. [Inomans O0KOBOM MOBEPXHOCTU
Y IOBEPXHOCTH MPABUIBHOW NTUPAMUIBI, TEOPEMA O ITUIOMIAAA YCEYEHHOU ITUPAMUIBL.

CummMmeTpust B MNPOCTPAHCTBE.  DIEMEHThl  CHMMETPHUH MPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B  TPABUIBHOM  MHOTOTPAHHHUKE:  CHUMMETpUSA
MapaJuielienuIe1la, CHUMMETPUS TNPABWIBHBIX IPU3M, CUMMETPUS  IPABUWIBHON
UPaMHU/JIBL.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJEBON BEKTOP, JAJMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEApHbIE, COHAIPAaBJICHHbIE M MPOTHUBOIOJIOXKHO HAMpPaBICHHbBIE
BEeKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBHS € BEKTOpaMu: CJIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHHE BekTopa Ha uucio. CBoiicTBa
cioxeHust BeKTopoB. CBOMCTBAa yMHOXKEHUS BEKTOpa Ha uncio. [loHdaTre koMIiaHapHbie
BEeKTOphl. [Ipu3HaK KOMIUTAHAPHOCTH TpeX BeKTOpoB. I[IpaBuio mapamienenunesa.
Teopema 0 pasznoxeHUn BEKTOpa MO TPEM HEKOMIUTaHAPHBIM BekTopam. [IpsmoyronbHas
cuctemMa KoopAuHAT B mpoctpaHcTBe. Koopnunatel BekTopa. CBs3b  MEXIY
KOOpJIMHATAMHU BEKTOpa M KOOpJMHATAMHU TOYEK. YTOJ Mexay Bekropamu. CkaiaspHoe
IPOU3BEICHHE BEKTOPOB.

11 KJIACC

TeJia BpameHust

[ToHsTHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTD, chepruyeckas
MOBEPXHOCTh, OOpa3yrolue IMoBepxHocTed. Tena BpalleHHs: IWIMHAP, KOHYC,
yCEUEHHBbI KOHYC, cdepa, map. BsaummHoe pacmosnoxkeHue cdepbl U IIIOCKOCTH,
KacaTeJbHas IIIOCKOCTH K cepe. M3oOpaxkeHue Ten BpalleHus Ha IIIOCKOCTH. Pa3BepTka
IIMH]Ipa U KoHyca. CummeTpust cepsl U mmapa.

O6bem. OcHOBHBIE CBOMCTBA 00bEMOB Ted. Teopema 00 oO0beMe MPSIMOYTOIBHOTO
napajuiesienurnena M cieactBus u3 Hee. OO0beM MpsAMONW W HAKIOHHOW TMPU3MBI,
MWINHAPA, TUPaMHUIbI U KoHyca. O0BeM I1apa 1 MapoBOTO CErMEHTA.

KoMOuHanuu Ten BpaiieHrus 1 MHOTOTpaHHUKOB. [Ipu3ma, BliMcaHHas B IMJIMHP,
onucaHHas oKoJo muinHapa. [lepecedenue cdepnl u mapa c miockocteto. Kacanue mapa
u cdepsl WIOoCKoCThI0. [loHSITHE MHOTOrpaHHMKA, ONMKUCAHHOTO OKOJIO cephl, cdepsl,
BIIMCAaHHOW B MHOTOTPAHHUK WJIHM TEJIO BPAIEHUS.

[Tnomaas MOBepXHOCTH MUIMHAPA, KOHYCa, TuIomaas cdepol u ee yacteit. [logobue
B npoctpaHcTBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEH MOJOOHBIX (QUTYP.
[IpeoOpa3oBanue  momoOwsi, TOMOTeTHs. Pemienwe 3amad Ha  TUIOCKOCTH
C MCTIOJIb30BAHUEM CTEPEOMETPUUECKIX METO/IOB.

[TocTpoeHue cedeHHWii MHOTOTPAHHMKOB W TEJl BPAIICHHS: CCUCHHS IHIWHIpPA
(mapayieabHO W MEPNeHANKYISIPHO OCH), CEYEHHUsS! KOHYca (MapaijieIbHOE OCHOBAHUIO
U TIPOXOIAIIEe Yepe3 BEPIINHY), CEUSHUS Iapa, METOIbl TIOCTPOCHUS CEUCHHIA: METO]]
CJIEIOB, METOJT BHYTPEHHETO NIPOSKTHPOBAHUS, METOJ TIEPEHOCA CEKYIIECH ITOCKOCTH.
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BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpancTBe. Omnepauuy Haj BEKTOpaMH. BekTOpHOE yMHOXKEHHE
BEeKTOpoB. CBOIHCTBa BEKTOPHOIO yMHOXXEHHs. lIpsMoyronpHasi cucteMa KOOpJIHWHAT
B npoctpaHcTBe. Koopaunate! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ MPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OtoOpaxenus. [[Buxxenus u paBeHcTBO Quryp. O6mue
CBOMCTBA JBW)KEHHMM. BHIbl JIBHKEHUW: TMapauIeIbHBI MEPEHOC, LEHTPAJIbHAS
CUMMETpPHS, 3€pKalibHasg CUMMETpHs, MOBOPOT BOKpyr mnpsimod. [IpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kiaacca oOyqaronuiicst HAQy4YnuTCS:

CBOOOJHO OTEPUPOBATH OCHOBHBIMHU IMOHATHSIMH CTEPCOMETPUU TPU PEIICHUU
3aJ1a4y ¥ IPOBEJICHUN MAaTEMaTHYCCKUX PACCYKICHH;

NPUMCHITh aKCHOMBI CTEPEOMETPHHM W CJCJICTBUS W3 HUX IPH PEHICHUH
TCOMETPUYCCKHUX 3a/1a4;

KJIaCCU(PUIIMPOBATh  B3aUMHOE  PACIIOJIOKCHHE TMPSAMBIX B IIPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

CBOOOIHO OIEPUPOBATH TMOHATHUSMH, CBS3aHHBIMH C YIJIaMH B IPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXKTY MPSMOU U MIIOCKOCTHIO;

CBOOOJIHO OTIEpUPOBATH IOHATHSMH, CBI3aHHBIMHA C MHOTOT DAaHHUKAMU;

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BUBI MHOTOI'PaHHUKOB (IIpH3Ma, MAPAMHUIA,
NPSIMOYTOJILHBIN Mapaiesienune, Kyo);

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

CBOOOJIHO OTIEPUPOBATH TOHSATHUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB
TUTOCKOCTEIO;

BBITIOJTHATH TTApaJUIeIbHOE, IEHTPATLHOE H OPTOTOHATBHOE MMPOCKTHPOBAHHUE QUTYD
Ha TUIOCKOCTD, BBITIOJNHATH H300paxeHus: (UTyp Ha TUIOCKOCTH;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB pPa3IWYHBIMH METOJAMH, BBITIOJIHATH
(BBIHOCHBIC) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATH TIUIONIANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpW3Ma, MUpamMuia),
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT,

CBOOOJHO OMEPHUPOBATH TOHATHSIMHU: CHUMMETPHUSI B TMPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IICHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI;

CBOOOIHO OTIEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpIUHATAM
B IIPOCTPAHCTBE;

BEITIOJTHATH JICHCTBUS HAaJ BEKTOPaAMU;

pemiaTh 3a7a4M Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXKICHHE
TCOMETPUYECCKUX  BEJIMYMH, NPHUMEHSS  HW3BECTHBIE METOABl TPH  PEIICHUH
MaTeMaTUYECKUX 3a71a4 MOBBIIIIECHHOTO W BBICOKOTO YPOBHSI CIIOXKHOCTH;
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NPUMEHATh  MPOCTEHIIME  NpOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKATD, npeoOpa3oBbIBATh " WHTEPIIPETUPOBATH uH(pOpMaIHIO
O TMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, NPEACTAaBICHHYIO Ha 4YepTekax
U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPAaBHUBAThL M AHAIMU3UPOBATH
pealibHbIE CUTYAIlMU, NPUMEHITh W3YUYECHHBIE MOHATHUA B IMPOLECCE MOUCKA PEUICHUS
MareMaTu4ecku chopMyIUpOBaHHOW MPOOJIEeMbl, MOJIEIUPOBATh peajbHbIE CUTYyaIlMU
Ha S3bIKE TE€OMETPHUM, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM
T€OMETPUYECKUX MOHSATUN U TEOPEM, amnmnapara ajareOphl, pemarh NpakTHIeCKUe 3a1auH,
CBSI3aHHBIE C HAXOXKJECHUEM F€OMETPUUYECKUX BEIUYHH;

UMETb MPEJCTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM KaK COCTaBHOMU
yacTu (PyHJaMEHTa Pa3BUTHS TEXHOJOTUH.

K xonimy 11 kiaacca oOyqaronuiicst HAQyYUTCS:

CBOOOTHO OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IIMIITHHIPUICCKOM, KOHUICCKOM
U ChepUICCKOM MMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI ITOTYUCHHUS;

OIIepUPOBATh OHATHUSMH, CBI3aHHBIMH C TeJIAMHU BPAIICHHS: [IKJIMHAPOM, KOHYCOM,
cthepoit u mapow;

pacro3HaBaTh Teja BpalleHus (MWIMHIP, KOHYC, chepa W map) U OOBSICHATH
CTIOCOOBI TIOTYUYCHHSI TEJ BpaIlCHHS,

KJIacCH(QUIIMPOBATH B3AaMMHOE PACIIONIOKEHUE CPephl U IMIIOCKOCTH;

BBIYUCIIATh BEIUYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M TE€J BpallleHHs, OOBEMBI
U TUIOIIAJIA TOBEPXHOCTEH MHOTOIPAaHHUKOB M TEJ BPAIICHUS, TEOMETPUYCCKUX TEll
C IpUMEeHeHHEM (HOPMYIT;

CBOOOJIHO OIIEPHPOBATH MOHATUSIMH, CBI3aHHBIMH C KOMOMHAIIUSMU TEJ BPAIICHUS
¥ MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBIN OKOJIO CQEpHI,
cdepa, BMcaHHas B MHOTOTPAHHUK WJIH TEJIO BPAICHHS,

BBIYHCIISATh COOTHOIICHHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH u o00beMaMmu
IMOJTOOHBIX TEI;

n300pakaTh M3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP: BHJ CBEPXY, COOKY, CHH3Y, CTPOUTh CCUCHUS
TEJ BpAICHUS;

W3BJICKATh, UHTEPNPETUPOBATH 151 npeoOpa3oBbIBATH HHpOpMAIHUIO
O TPOCTPAHCTBEHHBIX TEOMETPHYECKHX (UTypax, MPEICTABICHHYIO Ha 4YepTekKax
U PUCYHKAaX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJIHATH ONEPALIMU HAJl BEKTOPAMMU;

3a71aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

pemarb TeOMETPUYECKHE 3aJaud HAa BBIYMCICHHUE YIJIOB MEXAY MOPSIMBIMU
U IUIOCKOCTSIMM, BBIYMCIICHHUE PACCTOSIHUM OT TOYKM OO IUIOCKOCTH, B LEJIOM,
Ha NPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METOJIa MPU PEIICHNUH;
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CBOOOJIHO OIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMHU C JIBUJKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATH U300pa)KeHUsI MHOTOTPAaHHUKOM U TeJl BpallleHUs] TIPU MapajuieIbHOM
nepeHoce, IEHTPAIbHON CUMMETPHUH, 3€PKAIBHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT
MpsIMOM, TTpeoOpa3zoBaHusl MOA00uS;

CTPOUTH CEUEHHS MHOTOIPAaHHUKOB M TEJI BpAIllCHUs: CEUYCHHUS IUIUHIpA
(mapayiieIbHO W MEPIEHANKYIISIPHO OCH), CEYCHHSI KOHYca (MapaijielbHOE OCHOBAHUIO
U TIPOXOJISIIIEe YePe3 BEPILIUHY), CEUCHUS 11apa;

UCIIOJIb30BaTh METO/bI MOCTPOCHUSI CEUCHHI: METOJ CJIEAO0B, METOJI BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJI IIEPEHOCA CEKYIIIEH MIOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS,

NPUMEHATh TeOMeTpUYEeCKHe (aKThl JJIsI PElICHUs] CTEPEOMETPUUYECKHUX 3ajad,
IPEANOJIaralinX HECKOJBbKO IaroB PEIICHUs, €CJIM YCJIOBHS TMPUMEHEHUS 3aJI1aHbl
B SIBHOW W HESIBHOM (popMme;

pemaTh 3aJa4u Ha JI0Ka3aTeIbCTBO MAaTEMaTUUECKUX OTHOIICHUN M HaXOXJICHHUE
T€OMETPUUECKUX BEIIUYUH;

MPUMEHSATH MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI
P PEIICHUH CTEPEOMETPUUCCKUX 3a]1ay;

OPUMEHATh IIOJYYECHHBIE 3HAHUS Ha IMPaKTHKE: CpPaBHUBATh, AHAIM3UPOBATH
Y OLICHUBATh PEAJIbHbIE CUTYAI[UU, IPUMEHSITh U3YUEHHBIE TIOHATHUSA, TEOPEMBI, CBOMCTBA
B TIpollecce IMOMCKa pEHIeHHs MaTeMaTH4YecKd CGHOpPMYIUPOBAHHONW MPOOIEMBI,
MOJENHNPOBATH PEAJbHBIE CUTYallMH Ha S3bIKE T'€OMETPUHU, UCCIEA0BATh MOCTPOEHHBIE
MOJIENTM C MCIOJB30BAHUEM T€OMETPUUYECKHUX TOHSITHI M TEOpeM, amraparta ajireOpsl,
pemaTh NpakTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIMYHH;

UMETh TPEJICTABICHUs 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUHU KaK COCTaBHOMU
yacTh (PyHIaMEHTa Pa3BUTUS TEXHOJIOTHM.
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10 KJIACC
Hassanue KomuuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
OCHOBHOE COJIepKaHUe
pasnena (Tembl) Kypca 4acoB yYaIuxcs
BBenenue B crepeoMeTpuio 23 OCHOBHbBIE POCTPAHCTBEHHBIC OnpeaensiTh IIOCKOCTh Kak Gurypy,

burypsl.
[TonsiTUs cTEpeOMETpUM: TOUKA,

npsiMasi, IJI0CKOCTb, IIPOCTPAHCTBO.
OcHOBHbBIE TTpaBUJIa N300pAKEHUS

Ha PUCYHKE IUIOCKOCTH, MapajuieNbHbIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTHs: MepeceKarommecs IIOCKOCTH,
nepeceKarouecs mpsmMas 1 MiIoCKOCTh;
MOJTYTIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MIPOCTEHIITNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIecTBYIOMUX 00 bEKTOB.
AKCHOMBI CTEpEOMETPHUH U TIEPBHIE
CJIEICTBUS U3 HUX.

Crioco0bl 3a1aHUS TIPSIMBIX

Y IUIOCKOCTEN B TPOCTPAHCTRE.
O0603Ha4YeHMSI TPSMBIX U TUIOCKOCTEH.
Ceuenus. Mzo0pakeHue ceuyeHui

B KOTOPO BBIMOJIHSETCS MJIAHUMETPHUSL.
JlemaTte MpoCTEUIIINE JTOTUUECKUE
BBIBO/Ibl U3 AKCUOMATHKH TIIOCKOCTH.
[TpuBOIUTE IPUMEPHI pEATHHBIX
00BEKTOB, UcATH3AIMEN KOTOPBIX
ABJISIFOTCS AKCHUOMBI TEOMETPHUH.
N3yuarh, HpUMEHSATH TPUHIUIIBI
MOCTPOCHUS CEUCHUU.

Hcrnonp30BaTh 1151 TOCTPOEHHUS
CEYCHHMIH METOJ CJIE€I0B, METO/
BHYTPEHHETO TPOEKTUPOBAHMS], METOJ]
IIEPEHOCA CEKYILEH TIIOCKOCTH.
Pewate crepeomerpuueckue 3a1auu:
Ha OIpPEJICJICHUE BU1a CEUCHHUS

Y HAXOXKJICHUE €ro IIOLIaaN.
AKTyaJIM3upoBaTh (DaKThI U METObI
MJIAHUMETPUHU, PEJIEBAHTHBIEC TEME,
MPOBOJIUTH aHAJIOTHUHU.

Hcrnonp30BaTh U pelICHUHN 3a1a4
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nUpaMUIbl, Ky0a U IPU3Mbl, KOTOpPbIE
IPOXOASAT Yepe3 ux pedpa.
N3o6pakenue nepeceyeHus
IIOJIy4YE€HHBIX IIJIOCKOCTEMN.
PackpammBaHue MOCTPOCHHBIX CEUEHU I
Pa3HbIMU I[BETaMHU.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocter. [loctpoenue
CEUYEeHHI B mUpaMujie, Kyoe 1mo Tpem
ToukaMm Ha pebpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3aIHCh I1aroB
IIOCTPOCHHS.

IloBTOpEHNE MIIAHUMETPUH.

Teopema 0 mponopuUMOHAIBHBIX
otpe3kax. [TonoOue TpeyroinbHUKOB.
Teopema Menenas. Pacuetsr

B CEUECHHAX HA BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS ITITAHUMETPUU

U CTEPEOMETPUHN

CJIeIyIOIINE TUTAHUMETPUUECKHE (DaKThI
Y METOJIBI:

Teopemsl Paneca

Y O NPOIOPLUOHAIBHBIX OTPE3KAX.
AJNTOpUTM JIEJIEHHS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOEIpEeHHBIN TPEYTOJIHLHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yTiia
TPEYrOJIbHUKA.

CBOICTBO M€IMaH TPEYrOJbHUKA.
[Tpu3Haky nogo0us TPEYroJbHUKOB.
[lonyuaTs nipencTaBieHNs

00 OCHOBHBIX ATaINax pa3BUTHUS
Ir€OMETPHUM KaK COCTABHOM 4acCTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUI

B3aumHoe pacnionoxenue
MPSMBIX B TPOCTPAHCTBE

B3anmHOe pacnonoxeHue mpsiMbIx

B mpocTpaHcTBe. CKpelnBaommecs
npsimble. [Ipu3Haku ckpeluBaromuxcs
PSIMBIX.

[TapannenbHbie pAMBbIE

KnaccudummposaTts B3auMHOE
PaCTONIOKEHHE TIPSMBIX

B ITPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU U TIPUBOJISI IPUMEPHI
Y3 pEaIbHOM KU3HU.
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B IIpOoCTpaHcTBE. Teopema

0 CYILIECTBOBAaHHUH U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IPSIMOM, IPOXOAAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIekKaAIIEH

Ha IAHHOW IIPSAMOM.

JleMMa 0 mepeceueHnH MapaieabHbIX
NPSAMBIX INIOCKOCTRIO. [TapamiensHOCTh
Tpex npsmeiX. Teopema o Tpex
napajiebHbIX IPSIMBbIX.

Teopema 0 CKpeINBAOIIMNXCS MPSMBIX.
[TapannenbHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA NAPAJLIEIBHOTO
npoektupoBanus. N3o6paxkenue
pa3HbIX QUTYp B MapauiebHON
IIPOEKIINU.

LlenTpanbHas NpoeKIusI.

Yron ¢ coHaIrpaBI€HHBIMHU CTOPOHAMM.
Yron Mexy npsMbIMHU.

3agauyn Ha 10Ka3aTeIbCTBO

Y HCCIIEIOBAHNE, CBS3aHHbIC

C PacIoJIOKEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYLLECTBOBAHUU U €UHCTBEHHOCTH
[apaljIeIbHON IPSAMOU, IPOXOAALLEH
4epe3 TOUKY IPOCTPaHCTBA

Y HE JIeXKalllel Ha APYrou npsiMOu;
JEMMY O MEPECEYECHUH TUIOCKOCTH
JBYMs IapaJIEIbHBIMU IPSIMBIMU;
TEOPEMY O TPEX MapaJlICIbHbBIX
MPSMBIX.

Jloka3pIBaTh MPU3HAK
CKPELIMBAKOUIUXCS NPSIMBIX, TEOPEMY
O CKPEIIUBAIOIINXCS IPSIMBIX.
Jloka3pIBaTh TEOPEMY O PAaBEHCTBE

YTJI0B C COHAIIPABJICHHBIMU CTOPOHAMM.

OOBSICHATH, UTO HA3BIBACTCS
napayIeIbHBIM U IEHTPATbHBIM
MPOECKTUPOBAHUEM U KaK BBITIOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTD.
Jloka3pIBaTh CBOMCTBA NApaLIEIbHOIO
MPOCKTHPOBAHMUSL.

N300paxkath B mapauieabHON
MIPOSKITNH Pa3HbIE TEOMETPUICCKUE
burypsl.

Pemath cTepeomeTprdeckue 3aaaun
Ha JI0Ka3aTeJIbCTBO M HCCIICIOBAaHUE,
CBSI3aHHBIC C PACTIONOKEHUEM TPSIMBIX
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B ITPOCTPAHCTRBE.

[TpoBOIUTE HOKA3aTEIBHBIC
pacCyXIACHUS TIPH PEIICHUH
TCOMETPUICCKUX 3a7a4, CBSI3aHHBIX
CO B3aUMHBIM PACIIOIOKEHUEM
MPSIMBIX B MPOCTPAHCTRBE.
CpaBHUBATh, aHATM3UPOBATH

U OIICHMBATh YTBEPIKICHUS C IEITBIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PaCCYXICHHM.
MonenupoBath peajibHbIC CUTYaIUH,
CBSI3aHHBIEC CO B3aUMHBIM
PacroioKEHUEM PSIMBIX

B IIPOCTPAHCTBE, HA S3bIKE TEOMETPHUHU.
HccnenoBath MOCTPOEHHBIE MOJIEIH
C UCIIOJIb30BAaHMEM T'€OMETPUUECKUX
MOHATHH U TEOpEM, armnapara anreopsl,
1M (PPOBBIX PECYPCOB.

[TonydaTh npeacTaBiIcHNE

O IIEHTPATLHOM IPOEKTUPOBAHUU

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTB MPSIMBIX
Y IUIOCKOCTEHN
B POCTPAHCTBE

[loHATHS: TApaTIENBHOCTD PAMOMN
Y TJTIOCKOCTH B IMPOCTPAHCTBE.
[Ipr3Hak napamieIbHOCTH IPSAMON

Knaccudummposats B3aumMHoe
PacmoIOKEHHUE MPSIMOU U TMIIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
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U r1ockoctu. CBoiicTBa
NapajuIeIbBHOCTH NPSIMOM U IIJIOCKOCTH.
I'eomerpuueckue 3agaumn

Ha BBIYMCJIEHUE U JOKA3aTENBCTBO,
CBSI3aHHBIE C M1APAJIIEIBHOCTHIO

MPpsAMBIX U IJIOCKOCTEH B MpOCTPAHCTBC.

[TocTpoenue ceyenusi, MPOXOIAIIETO
Yyepe3 JaHHYIO MPSAMYIO Ha YEPTEKE U
MAPAVIETBHOTO APYTOU MPSAMOM.
Pacuer orHomenuit. [lapayutenbHas
POEKIUsA, IPUMEHEHUE

U1 IOCTPOEHUSI CeYeHUH KyOa

U NapajulelIeIuIe1a.

CBoiicTBa mapaJuICJICIINIICAa U ITPU3MBI.

[TapannensHbie wockocth. [IpusHaku
napaieIbHOCTU JIBYX IJIOCKOCTEH.
Teopema 0 mapaaieabHOCTH

Y €IMHCTBEHHOCTH ILTIOCKOCTH,
MPOXOSAIIEH Yepe3 TOUKY,

HE MPUHALJIEKAILYIO TAHHOU
IJIOCKOCTH U CJIEJACTBUS U3 HEE.
CBoiicTBa napasienbHbIX MITOCKOCTEM:
0 MapajuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS PHU NEPECCUCHUH ABYX
MapaJuIeIbHbIX IIJIOCKOCTEN TPETHEM;
00 oTpe3kax napajuieIbHbIX MPSIMBbIX,

COOTBETCTBYIOILLNE IPUMEPEI
Y3 pEaIbHOM KU3HMU.

DopMynUpPOBATH ONPEACIICHUE
[apaJlJIEIbHBIX MPSIMOU U INIOCKOCTH.
Jloka3bIBaTh IpU3HAK

0 IIapaJUIEIIbHOCTH IIPSAMOU

U TIOCKOCTH;, CBOMCTBA
[apaJJIEIBHOCTH NPSIMOM U IIIOCKOCTH.
Pewiate crepeoMeTpuyeckue 3a1auu
BBIUMCIICHUS U JI0KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAJIICITIBHOCTBIO
IIPSIMBIX U IJIOCKOCTEMN B IIPOCTPAHCTBE.
Pemate npakTuyeckue 3axauu

Ha IIOCTPOCHUE CEUYCHUH Ha YepTexax
TeTpadipa U napasuliesenuIena.
Pewrate crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEUCHUU
IJIOCKOCTBIO.

IIpoBOAUTE TOTUUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHU

IIpU PELLIEHUU T€OMETPUYCCKUX 3a1a4
CBSI3aHHBIX C NIApPaJICIBbHOCTHIO
IIJIOCKOCTEM.

CpaBHUMBATH U aHAIU3UPOBATH
peabHbIC CUTYyalluH, CBA3aHHbIE

C MapaJUIEIbHOCTBIO MPSIMOM
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3aKJIFOYEHHBIX MEXIY NapajijiebHbIMUA
IUIOCKOCTSIMH; O NIEPECEUECHUU MPSIMOU
C IByMs1 apaJIJIeIbHBIMHU MJIOCKOCTMU

Y IUNIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATH PEATIbHBIE CUTYAllNH,
CBSI3aHHBIC C MTAPAJIICIBHOCTBIO
MPSMOU U THIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHaUKYISIPHOCTD
IPSAMBIX U IIJIOCKOCTEN
B [TIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.
CgoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO
napajenenuneaa. Berauciaenue qiuH
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuieJenunese.
[lepneHAUKYISAPHOCTH MPSAMOM

U 11ockocTH. [Ipu3Hak
NEPHEHIUKYIIPHOCTU IPSIMOI

Y IUIOCKOCTH. Teopema o
CYILIECTBOBAHUH U €IMHCTBEHHOCTHU
IIPSMOM, IPOXOJAIIEHN YePE3 TOUKY
IIPOCTPAHCTBA U NEPIICHAUKYIISIPHOU
K miockoctu. [lnockoctu

U MIEPIICHANKYIISIPHBIE UM IIpsiMast

B MHOTOI'PaHHHKAX.
[leprieHAUKYJIAp U HAKIIOHHASL.
[locTpoeHne nepneHauKyspa

Y3 TOYKHU HA NPSIMYIO.

Teopema 0 Tpex nepneHAuKyIIpax

AKTyaM3upoBaTh (DaKThl U METO/IbI
MJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AaHAJIOTHH.
®opmMynUpPOBATH ONPEACICHUS:
MEePIEHAUKYISAPHBIX MPSIMBIX

B [IPOCTPAHCTBE; ONPEAEIICHUE IIPSIMO,
MEPIICHAUKYIISIPHON K IUTIOCKOCTH.
Jloka3bIBaTh: teMMy

O NEPIEHIUKYISIPHOCTH IBYX
MapaJlyIeIbHBIX MPSIMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
MapaJJIEIbHOCTBIO PSIMBIX U UX
MEPIIEHAUKYISIPHOCTBIO K IJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MIPU3HAK NEPICHANKYIIPHOCTH
MPSIMOU U TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAHUH U €UHCTBEHHOCTHU
MPSIMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY U IEPHEHANKYISIPHON K JAHHOU
IJIOCKOCTH.

N300paxxaTh B3aUMHO
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(npsimasi u oOpaTHas).

YToa MEXIy CKPEIIMBAIOLIUMHUCS
npsiMbIMU. [loMCK NEpIIEHINKYIAPHBIX
MPSIMBIX C IOMOILBIO
NEPIEHANKYIAPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenunii kyda, mpuU3MBl,
MPaBWILHON MHUPAMUBI C TOMOIIIBIO
OPTOTOHAJIBHOU IIPOEKIIUU.
CuMMeTpusi B MPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH. [Imockoctu
CHUMMETPUNA B MHOTOTPAHHHUKAX.
[Ipr3Hak nepneHIuKyIJIIPHOCTH
IIPSIMOM U TJIOCKOCTH KakK CIIEICTBUE
cummerpuu. [IpaBuibHbIe
MHOTOTPaHHUKH

Pacuer paccTosiHuid OT TOUKH

110 TI0CKOCTH. CIIOCOOBI OMYyCTHUTh
MEPIEHAUKYJIISPBI: CHMMETPUSL, CABUT
TOYKH 10 NapajuIeIbHON MPAMOM.
CnBur no HenapasuieIbHOW PSIMOH,
VU3MEHEHUE PACCTOSIHUN

NEPHEHIUKYIISIPHBIE MIPSIMYIO
Y TIJIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPIEHNKYJIAPA [0 OTHOLIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
nepreHauKyspa Juist Apyrux oonacren
Hayku ((pu3nKa, SHEpreTHKa, Ja3epHbie
TEXHOJIOTUH), B PEAIbHOM KU3HU
(TexHuKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPK/ICHHUS, CBI3aHHbIC
C MPOEKUMEN MPSIMOU Ha IIOCKOCTb,
HEIEPIIECHIUKYIIIPHYIO K 3TOU MPSAMOHM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIAPaX U TEOPEMY
o0paTHyIO TeopeMe O TpeX
NEePHEHANKYISIPaX.

[Tonyyats npeacraBieHue

00 OPTOrOHAJIBHOM ITPOEKTUPOBAHHH.
Jloka3bIBaTh TEOPEMY O MPOECKIIUN
TOYKH Ha NPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBSI3aHHbBIE C NIEPIIEHIUKYISIPHOCTHIO
MPSIMOM U TTIOCKOCTH.

Pemrate npuknagHbie 3a1a4u,
CBSI3aHHBIE C HAXOXJAECHUEM
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F€OMETPUYECKUX BEITUYUH.
Pemats ctepeomeTpruueckue 3agauu,
CBSI3aHHBIE C IIPUMEHEHUEM TEOPEMBI

0 TPEX NEPIEHINKYIAPAX,
HAXOXJICHUEM PACCTOSTHUM,
MMOCTPOCHUEM TTPOCKIIUH.

CpaBHUBaTh U AaHATU3UPOBATH
YTBEPKICHUS C LEIIbIO BBIABICHUSA
JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHUM.
AHanu3UpOBaTh U MOJICJIMPOBATH

Ha SI3bIKE TEOMETPUU PEATbHBIC
CUTYAllMH, CBSI3aHHbBIC

C NEPIEHAUKYJISIPHOCTBIO IPAMOU

U TUIOCKOCTH; MCCJIEI0BATh
MMOCTPOCHHBIE MOJIEIN, B TOM YHUCJIIE

Y C UCTIOJIb30BAaHUEM ammapara ajareopbl

VYTabl U pacCTOSHUSA

16

[IoBTOpEHME: YOI MEKIY IPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHS

B IPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCHHYCOB.

[loBTOpEHME: YrOoN MEXIY
CKPEIIMBAOIIUMUCS TPSIMBIMU

B IPOCTpPAHCTBE. [ eomeTpruueckue
METOJIbI BBIYMCIICHUS YTJIa MEXKIY

AKTyanu3upoBaTh (GaKThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJUTH AHAJIOTHH.
DopmMyNnUPOBATH ONIPEAECIECHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.
KinaccuduunpoBath AByrpaHHbIE YIIIbI
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IPSAMBIMU B MHOTOI'PaHHUKAX.
JIByrpanssiii yroj. CBOMCTBO
JIMHEVHBIX YIJIOB ABYIPAHHOIO YIJIa.
[lepnieHAUKYIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHANKYJIIPHBIX
miockocrent. [IpusHax
NEPNEHANKYISPHOCTH MIJIOCKOCTEN;
TE0-pemMa O MPSMOU MepeceyeHus IByX
IJIOCKOCTEN NEPIEHAUKYIIAPHBIX
TPEThEH IIJIOCKOCTH.

[IpsAMOyTOIBHBIN NapaIeICInIIe;
KyO; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O NapaJuIesIeIUIEa.
Teopema o0 quaroHany NpsAMOYIroJIbHOIO
napajuleIeIUIe1a U CIEICTBUE U3 HEE.
CrepeomeTpruyeCcKHe U NIPUKIIATHBIE
3a/1a44, CBSAI3aHHBIE CO B3aMMHBIM
PACIIONIOKEHUEM IIPSIMBIX U IUNIOCKOCTH.
[IoBTOpEHNE: CKPEIIMBAIOIINECS
IIPSIMBIE, NTAPAJUIENIbHBIE IUIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.

[lapa mapajuteIbHBIX MIOCKOCTEN

Ha CKpPEIIMUBAIOIINXCS NPAMBIX,
PacCTOSTHUE MEXIY
CKPEIIMBAKOLIIMMHUCS NMPSIMBIMU

B IIPOCTBIX CUTYaLHSIX.

B 3aBUCUMOCTHU OT UX I'PaJyCHOU MEPBI.
DopmMynUpPOBaATH ONPEACIICHNE B3AUMHO
NIEPIICHAUKYJIISPHBIX INIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O PU3HAKE
NEPIIEHAUKYJIIPHOCTH ABYX
IIJIOCKOCTEH.

®opmyIUpOBaTh CIEACTBUEC

(M3 mpU3HaKa) O MEePHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEePHEHAUKYIISIpHA
IIPSIMOM, 110 KOTOPOM NIEPECEKAIOTCS JBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
JloKa3pIBaTh yTBEPKACHUA O €TI0
CBOMCTBAX; TECOPEMY U CIIEIACTBUE

U3 HEE 0 JUaroHaJIsIX MPSMOYTOJIbHOTO
napajuieaenumnesa.

Pemrats crepeoMeTpruyecKkue 3a1a4y,
CBSA3aHHBIE C IIEPIIEHIUKYIIIPHOCTD
IIPSAMBIX U IUNIOCKOCTEM, UCIIONIb3Ys
IUTAaHUMETpUYECKUe (PaKThl U METOABI.
IIpoBOANTB JIOTHYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHU

[IpU PELLICHUN T€OMETPUUYECKUX 3a/1aY,
CBSI3aHHBIX C NEPIECHIANKYIAPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH

HAa SI3bIKE TCOMETPUU PEAJIBHBIC
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OnyckaHue nepneHauKyJIspoB,
BBIYMCIICHUE PACCTOSTHUM OT TOUKHU
JI0 TOYKH; IPSIMOM; THIOCKOCTH.
Brruncnenue pacCTOSHUN MEXIY
CKpEILMBAOLIIAMHUCS MPSAMBIMU

C IIOMOILBIO NEPIICHAUKYIIIPHOU
IIJIOCKOCTH.

Tpexrpa”Hbli yroJy, HepaBeHCTBa
ISl TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCUHYCOB U CUHYCOB

JUISI TPEXTPAHHOTO yIJIa. DJIEMEHTBI
cepuueckoil reoMeTpuu:
reoJIe3UUeCKHe JMHUYU Ha 3emiie

CUTYyalllH, CBSI3aHHBIC
C EPNEHAUKYIISIPHOCTHIO MPSAMBIX

Y IUIOCKOCTEM.

HccnenoBaTh OCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCMHOJIb30BAHUEM
amnmaparta aiareopsl.

Petate npukinaaHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEJTUYUH

MHororpaHHUKH

CucremaTn3anus 3HaHUU:
MHOrorpaHHUK U €ro 3J1€MEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nupamMuaa.
[Ipusma. [Ipsimast u HaKITIOHHAS
npu3Msbl. [IpaBumibHas npusma.
[Ipsimoit mapasenenunen,

NPSIMOYTOJIBHBIN MapajuieNenune, Kyo.

Brinmykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuibHbIC
Y MOJIyIPaBUIIbHbIE MHOTOTPAHHUKHU

PaboTaTh c yueOHUKOM: 3a]1aBaTh
BOIIPOCHI, J€7aTh 3aMe4YaHus,
KOMMEHTapHHU.

AHaNMu3UPOBATh PEIICHUE 3aIaUH.
PucoBaTh BBITYKJIbIE MHOTOI'PaHHUKHU
C 3aJJaHHBIMHM CBOMCTBaMU;
BOCCTaHaBJIMBATh OOIIMI B
BBIMTYKJIOTO MHOTOT'PaHHUKA T10 JIBYM
€ro MPOEKIUIM.

JloKka3bpIBaTh CBOMCTBA BHIMYKJIOTO
MHOTOTpaHHHKA.
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PrcoBaTh BBIyKIIbIE MHOTOTPAaHHUKH

C pa3HOM IIIEPOBOM XapaKTEPUCTUKON;
MCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS
pe3ynbTaTa [Py BApbUPOBAHUY TAHHBIX.
Jloka3pIBaTh CBOKMCTBA MTPAaBUIIbHBIX
MHOT'OIPAHHHUKOB.

[InaHnpoBaTh MOCTPOECHUE
MIPaBUJIBHBIX MHOTOT PAHHUKOB

Ha MOBEPXHOCTAX IPYTUX MPABUIbHBIX
MHOTOTPaHHUKOB

BexTopsl B mpocTpaHCTBE

12

[TonsiTHEe BEKTOpA HA MIIOCKOCTH

U B [IPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, MPABUIIO
napajuiesielune1a, yMHOKEHUE BEKTOpa
Ha YUCJIO, Pa3JIOKEHUE BEKTOPA

1o 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX
B OJHOM IUIOCKOCTH.

CkansipHoe npou3BeCHUE,
BBIYHCIICHUE YTJIa MEKy BEKTOpAMU

B [IPOCTPAHCTRBE.

[IpocTeiimue 3ajauu ¢ BEKTOpaMu

AKTyam3upoBaTh (DaKThl U METOIbI
IIJIAHUMETPHUHU, PEIICBAHTHBIEC TEME,
MPOBOJUTH AaHAJIOTHH.

OnepupoBaTh MOHSATUSIMU: BEKTOP
Ha IUIOCKOCTH U B IPOCTPAHCTRE;
KOMILJIaHAPHBIE BEKTOPBI.
[TpuBOUTH MpUMEPHI PU3ZUIECKHUX
BEKTOPHBIX BEJIIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUU CJIOKEHUS U BEIUMTAHUSI
BEKTOPOB, YMHO>XEHHS BEKTOpPA

Ha YHCIIO.

Jloka3pIBaTh NpU3HAK KOMIIJIAHAPHOCTH
TpEX BEKTOPOB.

JloKka3pIBaTh TEOPEMY O PA3T0KEHUHN

56



denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

J1000r0 BEKTOpA MO TPEM JaHHBIM
HEKOMILJIAHAPHBIM BEKTOpaM

[loBTOpEHUE, 006001ICHNE
U cUCTeEMAaTHU3alusg 3HAaHUU

O6o0u1aroniee MOBTOPEHUE MOHATUN
¥ METOJIOB Kypca T€OMETPUHU

10 knacca, cucTemaTh3aIysa 3HaHUM.
Hctopus pa3Butus crepeoMeTpun Kak
HAyKU U €€ POJIb B Pa3BUTUU
COBPEMCHHBIX HMH)KCHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOT Ui

Pewate crepeomeTpuyecKkue 3agayu
Ha JI0Ka3aTeJILCTBO MAaTEMAaTHUYECKUX
OTHOIIIEHUN, HAX0XKICHUE
TrCOMETPUICCKUX BEJTUYHH (JIJTUH,
YTJIOB, IJIOIIA/iei, 00bEMOB).
Hcnonb30BaTh IPH pEIICHUN
CTEPEOMETPHUCCKHUX 3a/1a4
TUTAHUMETPUYECKHE (DaKThl H METO/TBI.
[TpOBOIUTE JIOTHYECKU KOPPEKTHBIC
JTIOKa3aTeJIbHbIC PACCyKICHUS

IIPH PEIICHUN CTEPEOMETPUUCCKHIX

U TUTAHUMETPUYCCKHX 3a]1a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHBIC CUTYAIIUH M BBISIBIIATH
BO3MOXHOCTb €€ MOJICIIUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaaTbHYI0 CUTYAIIHIO
Ha SI3bIKEC TEOMETPUU U UCCIIET0BATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
Y C WCIIOJIb30BaHKMEM allapara

anreOphl.
Ncnonb3oBaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI IPH PEIICHUH 3a7a4.
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[lomy4aTs npeacTaBiaeHUE O TEOMETPUN
KaK O pa3BUBAIOLICHCS HAYKE,
VCCIIEYIOIIEH OKPYIKAIOLIHUN MUD,
CBSI3aHHOM C peabHBIMU O0BEKTaAMU,
MIOMOTAIOUIEN PEIINTh PEAIbHBIC
YKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHMBATh U aHAJIU3UPOBATH
YTBEPKIAECHUS C LEIIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCYXICHUM.
HccnenoBaTs NOCTPOCHHBIE MOJEIH.
Hcnonp30BaTh HUPPOBBIE pECYPCH

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hassanue KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
OcHOBHOE cozepxKaHue
pasnena (Tembl) Kypca 4acoB yYaIuxcs
AHanuTHuecKas TeOMeTpus 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaM3upoBaTh (DaKThl U METO/IbI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TIPOU3BEJAECHUE BEKTOPOB,
BBIYMCIICHUE YTJIa MEXIY BEKTOpaMHU
B [IPOCTPAHCTBE. Y paBHEHUE NIPSAMOW,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJlb,
YpaBHEHUE IUIOCKOCTH B OTPE3KaX.
BekropHoe npousBeaeHue. JInHeHbie
HEPABEHCTBA, JTUHEUHOE
IIPOTPaMMUPOBAHUE.

AHaNUTUYECKUE METO/IbI pacueTa
yIJla MEXAY IPSAMBIMU U TUIOCKOCTAMU
B MHOrorpaHHukax. @opmyia
pacCTOSIHUS OT TOYKH 10 IIJIOCKOCTH
B KOOpJAMHATAX.

HaxoxzaeHne pacCTOSHUN OT TOYKH
JI0 TJIOCKOCTH B KyO€ U MpaBUIIbHOU
MAPaMUJIE

MJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

CBOAUTH NEUCTBUS C BEKTOpaMU

K aHAJIOTUYHBIM JICUCTBUSM C MX
KOOpAWHATAMH.

BcnoMHUTB onipeiesieHue CKalIpHOTO
YMHO>KE€HUS U €T0 CBOMCTBA.
BBIUKCIIATE C MOMOIIBIO CKAISIPHOTO
YMHO>KE€HUS ITTMHBI BEKTOPOB, YIJIbI
MEXJy HUMH, YCTaHABIMNBATh
MEePNEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHUE TIIOCKOCTH

1 (opMyITy pacCTOSIHHS OT TOUKH

JI0 TNIOCKOCTH.

Pemats 3amaun, couyeras
KOOPJIMHATHBIA U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKICHUS

MIPU PEIICHUY TEOMETPUUYECKHX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanu3upoBaTh U MOJEIUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBSI3aHHbBIE BEKTOPaMU
Y KOOpJMHATaMHU.

HccnenoBath NOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE U C UCTOJIb30BAaHUEM
anmnapara ajareOphi.

Hcnonb30BaTh KOMITbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTKCS C ICTOPUEH Pa3BUTHS
MaTEeMaTHKU

[ToBTOpenue, o600IICHNE
Y CUCTEMaTH3alus 3HaHUI

15

CedeHnsi MHOTOIPaHHHUKOB:
CTaHJAapTHbIE MHOTOTPAHHUKHU, METO
CJE€I0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapanienbHble TPSAMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHHUs, pacueT
OTHOILEHUW, YTJIbl MEXKIY
CKPEIIMBAKOMIUMUCS TPSIMBIMHU.
[leprieHIUKYISIPHBIE TIPSMBIE

Y TJTIOCKOCTH: CTAHAAPTHBIE Mapbl
MEPIEHAUKYJISPHBIX NIOCKOCTEN

Y NIPSAMBIX, CAMMETPHU
MHOTOI'PaHHUKOB, TEOPEMA O TPEX
MEPIECHAUKYJIIAPAX, BBIYUCICHUS JJIMH

Ctpouth ceyeHusl.

Pemate crepeomeTpruyuecKkue 3agadu
Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUUYECKUX BEJIUYHH (JIJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh py pelIeHUN
CTEPEOMETPUYECKHUX 3a]1a4

TUTAHUMETPUYECKHE (haKThl U METOTBI.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

MIPU PEIIEHUU CTEPEOMETPUUYECKUX
3azay.

CpaBHUBATH U aHAIU3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (POPMYJIBI

JUIS TITOIA/IeH, COOOpaKeHus
no100u4.

[Inomaau ceueHnit MHOTOrpPaHHUKOB:
IUIOLIAAN MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTU, COOOpakeHUsI MOJ00Us

peajbHbIe CUTYAIlUU U BBISBIISThH
BO3MO>KHOCTb €€ MOJICTTUPOBAHUS

Ha SI3bIKE TEOMETPHH.
MonenupoBarh peabHYI0 CUTYalUIO
Ha S3bIKE TEOMETPUU U UCCIIE0BAThH
MMOCTPOCHHBIE MOJICIIH, B TOM YHUCTIE

" C UCIIOJIb30BAHUCM aIlriapara aJII‘C6pBI.

Hcrnonp30BaTh KOMIIBIOTEPHBIE
[IPOrpaMMBbl [IPU PEIICHUU 3a/1a4

O6bemM MHOTOrpaHHUKA

17

O6bem Tena. O6beM MPSIMOYTOJIBLHOTO
napasuienenumnesna. 3aiaqu

00 yniBoeHUU Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIUHU yTJIa.
CrepeomeTpuyecKue 3a1a4H,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO MapaiyiesienuIesa.
[TpuknagHbie 3a1a4u, CBsI3aHHbBIE

C BBIUKCITIEHUEM 00BEMa
IPSIMOYTOJILHOTO MapauiesIeune/a.
O0BeM npSIMON TPU3MBI.
CrepeomeTpruUecKue 3a/1a4uu,
CBSI3aHHBIC C BEIYHCIICHHEM 00hEMOB
npsiMou mpusmsl. [Ipukiianasie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU MPU3MBL.

CB0O0OJIHO OMEPUPOBATH MTOHATUIMU:
00BeM Tenna, 00beM MPSMOYTOJIBHOTO
napasuiesienumnea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpeMy 00 00beMe
MPSIMOYTOJILHOTO MapasuieJienumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOTOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

PemaTh cTepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIC C BBIYHCICHUEM 00beMa
PSIMOYTOJILHOTO TapaJuIeIeIUIe a,
MIPU3MBIL.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C [IEITBIO BHISBICHHUS
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Boruucnenne 00beMOB Ten

C IOMOUIBIO ONPEJIETIEHHOTO
uHTerpana. O6beM HaKJIOHHON
MPU3MBI, ITAPAMHU/TBI.

dopmyna 00bemMa MUpaMUIbI.
OTtHo1IeHne 00BHEMOB TUPAMUJT

C O0OLIUM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOH
IIPU3MBI, ITAPAMHU/IBI.

[TpuknaaHbie 3a1a4K 110 TEME
«O0BeMBI Te», CBA3aHHBIE C 00bEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 00beMOB. Beruncienue
PACCTOSIHHSL 10 TUIOCKOCTH

JIOTHYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UpOBaATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00EMOM
PSIMOYTOJILHOTO Mapajuieeune/a,
MPU3MBI, ITAPAMU/TBI.

HccnenoBath MOCTPOCHHBIC MOJICITH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOAUTE OCHOBHYIO HHTETPATBHYIO
dbopMyITy TSI BEIYHCIEHUSI 00BEMOB
TeJl.

Jloka3wiBaTh TEOpeMy 00 0Obeme
HAKJIOHHOW TPU3MBI Ha MIPUMEpe
TPEYTOJIbHOMN MPU3MBI

Y JUTSl TIPOM3BOTBHON TIPU3MBL.
Jloka3wsiBaTh TEOpeMy: 00 0ObeMe
nupaMubl, GOPMYITUPOBATH CIIEICTBUS
U3 Hee: 00beM YCEUCHHOW MUPaMUJIBI.
BreiBoauTh opMyIty 11l BBIYUCITICHHS
00bEMOB YCEUCHHOM TUPAMUIBI

Tena BpamieHus

24

[{unuHapudeckas MOBEPXHOCTb,
oOpasyronye TUINHIPUICCKON
IIOBEPXHOCTH.

CB0OOOHO ONIEPUPOBATH MOHATHUIIMU
WTHHIPUIECKAS TOBEPXHOCTD,
nuuHAp. M3yyaTh criocoOb
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Mumunap. Ipsamoi kpyrosoi
nuuHAp. [hnomans noBepXxHOCTH
UJIUHAPA.

Konnueckas noBEpXHOCTB,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnne koHyca
MJIOCKOCTHIO, MapaliIeIbHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
KoHyc. M300paxeHnrne KOHYCOB

U YCEUEHHBIX KOHYCOB.

[Tnomanps 60KOBOM MOBEPXHOCTH

U TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3a1adu

Ha JIOKa3aTeJIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUYEHHUH IUIMH/pA,
KOHYCA.

[TpuknagHbie 3a1a4u, CBSI3aHHbBIE

C IWJIMH]IPOM.

Cdepa u mrap.

[lepeceuenue chepsl u mapa

¢ IiockocThro. Kacanue mapa

1 c(epbl II0CKOCTRIO. B

U n300pakeHue mapa.

VYpaBuenue cepsl. [Lomans cheps
U €€ 4acTen.

Cummetpus cepsl U mapa.

NOJIYYEeHHSI UIMHAPUYECKON
MOBEPXHOCTH, LIMJIMHJPA.
N300paxkaTh HUIMHAP U €0 CEUECHUS
IJI0CKOCTBIO.

CB000/1HO ONIEPUPOBATH MOHATUAMM:
KOHUYECKasi MIOBEPXHOCTh, KOHYC,
YCEUEHHbIH KOHYC.

N3yyaTh ciocoObl MonyyeHus
KOHHUYECKOH MOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, TPOXOIAIIEH Yepes OCh,
Y TJIOCKOCTBIO, MEPIEHANKYISIPHOMN

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW W MOJHOMN MOBEPXHOCTEN Tell
BpalICHUSI.

Pemrats cTepeomMeTpruecKkre 3a1auu,
CBSA3aHHBIE C TEJIaMU BpaIllCHHUS,
HAXO0XJICHUEM TUTOIIaaN OOKOBOM

Y [TOJIHOM ITOBEPXHOCTH, TIOCTPOEHUEM
CCYCHU.

Hcrnonp30BaTh MU pEIICHUH 3a/1a4
MJIAHUMETPUUYECKUE (PAKThl U METOIBI.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX

63



denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

CrepeoMeTpUuecKre 3a/1a4u

Ha JI0Ka3aTeIhCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepolt 1 1mapom,
IIOCTPOCHUEM UX CEUEHUM
IJIOCKOCTBIO.

[TpukiaHpie 3aa4M, CBSI3aHHbBIC
co cdepoil u mapom.
[ToBTOpEHUE: OKPYIKHOCTD

Ha TJIOCKOCTH, BEIYUCIICHUS

B OKPYXKHOCTH, CTaH/IapTHHIE
10100 UL

Paznuunbie koMOMHALINM TET
Bpal€HUs U MHOTOTPAHHUKOB.
3anaun 1o Teme «Tena u ToOBEpXHOCTH
BpalICHUS»

Y HEKOPPEKTHBIX PaCCyKICHUI.
AHanmU3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEaIbHbBIC
CUTYalluH, CBS3aHHBIE C KOHYCOM

U IAJTUHIPOM.

HccnenoBaTh NOCTPOEHHBIE MOJAEIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
amnmnapara ajareopbl

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUH, PEJICBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHHU.

CB000IHO OTIEpUPOBATH MOHATUIMM:
cdepa u map, UeHTp, paAnyC, TUaMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIOIOKEHHE
chephl U TIOCKOCTH.

DopMyJIUPOBATH ONPEACIECHUE
KacaTeIbHOM MIIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

U MIpU3HAKE KacaTeIbHOM MIIOCKOCTH.
BreiBoauTh opMyIty 1Tl BBIYUCITICHHS
miomaau cepsl uepes paauyc chepsl.
Pemrate crepeoMeTpruyecKkue 3a1auu,
CBsI3aHHBIC CO chepoii U Mapom,
HAXO0XKJICHUEM TUTOIIaaN chephl U ee
qyacTel, TOCTPOCHUEM CeYeHUM chepbl
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U 11apa.

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBA3aHHBIE C IIaPOM

u cepoii.

PemmaTh npocTbie 3a71a41, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpalleHHs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh IpH peIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepolt u mapom,
IUTAaHUMETpUYECKHe (PaKThl U METO/IBI.
Pemate cTepeomeTpruyeckue 3aaun,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IOCTPOEHUEM CEUEHUH TeJI BpallleHus,
C KOMOMHAIUAMU TEJ BpaLICHUs

Y MHOTOI'PaHHHKOB.

[TpoBOANUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PacCyXACHUS

IIPU PELICHUH T€OMETPUUECKHX 3aaY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH

Ha S13bIKE T€OMETPHUHN PEATIbHbBIE
CUTYalllH, CBA3aHHBIE C
MHOT'OT'paHHUKaMHU.

HccnenoBath NOCTPOEHHBIE MOJIENH,
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B TOM YHCJIC U C HUCIIOJIb30BaHUEM
anmnapara aareOpsl

ITnomany moBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6bem nununapa. Teopema

00 00beMe MPSMOro HUITUHIPA.
[I1omagu OOKOBOM M MOJIHOM
TTOBEPXHOCTH IIJINHIPA.
Brruncnenue o06beMOB Te

C TIOMOIIIBIO OTIPEJICTICHHOTO
uHTerpaina. O0beM KoHyca.
[Lmomagu OOKOBOM U ITOJTHOM
TIOBEPXHOCTH KOHYCA.
CrepeomeTpudeckue 3a1a4y,
CBSI3aHHBIC C BEIYHCIICHHEM 00BEMOB
WIMHAPA, KOHYCA.

[Tpuknagneie 3anaun mo Teme «O0BEMbl
¥ TUTOIIA N TIOBEPXHOCTEH TEJI.
OO0beMm 11apa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Tnomanm
ctepsl.

CrepeomeTpruUecKue 3a/1a4uu,
CBSI3aHHBIC C BHIYMCICHUEM 00HEMOB
mrapa, mapoBOr0 CETMEHTA, MapOBOTO
CeKTopa.

[IpuknagHele 3a1a4u O TEME
«O0BEMBI Te», CBI3aHHBIC

CB00OIHO OnepUpOBaTh MOHATHIMU:
00beM Tema, TIOMAAh TTOBEPXHOCTH.
®opmyIrpoBaTH OCHOBHBIE CBOICTBA
00BEMOB.

Jloka3bsIBaTh TEOpEMBI: 00 00BEME
WINHIpa; 00 00beMe KOHYyca.
Be1BoAUTE (DOPMYJIBI [Tl BRIYHCIICHUS
0o0BbeMa yCEeUeHHOTO KOHYCa.
HccnenoBath MOCTPOCHHBIE MOJIEIH,

B TOM YHCJI€ U C UCTIOJIb30BaHUEM
anmapara anareOphi.

3HaTh BO3MOKHOCTH PEILICHUA 3a/1a4
Ha MMOCTPOCHUE NUPKYJIEM U JIMHEUKOM,
0 KJIACCUYECKHUX HEPA3PEIIUMbIX
3aavax.

CB000IHO OTIEPUPOBATH MOHSATUSIMH:
IaPOBOM CETMEHT, IIapOBOM CIIOH,
IApOBOM CEKTOP, OCHOBAaHUE U BHICOTA
CerMeHTa, OCHOBAHUE U BBICOTA
IIAPOBOTO CIIOS.

BeiBoauTh HOpMYITBI A1 HAXO0XKICHHUS
00BEMOB HIAPOBOTO CErMEHTA,
IIAPOBOT0 CEKTOPA, MJIOMIAAH ChHEephI.
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¢ 00BEMOM 1I11apa U MJIOMAbI0 ChEpHI.
CooTHomIEHUS MEXTY TIOMIAISIMH
MOBEPXHOCTEH 1 00beMaMu MOJ0OHBIX
Tell.

[lonoGHbIE Tena B IPOCTPAHCTBE.
N3menenne oobema npu noi00uu.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIYHUCIICHHEM 00BEMOB
TEJ U IJI0IAIel TOBEPXHOCTEM

Jloka3wiBaTh TeOpemMy 00 oObeme 1iapa.
Pewrate crepeoMeTpudecKkue 3agauu,
CBsI3aHHBIE C 00BEMOM I11apa, APOBOIO
CEerMEHTa, IapoBOIro CEKTOpa,
IUIOLIAAbIO CEPBI.

CpaBHUBATh M aHAJTU3UPOBATH
YTBEPIKJICHUS C IIEITBIO BBISBICHHS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHM.
AHaIU3UPOBATh U MOJICITHPOBATH

Ha S3bIKE TEOMETPUH PEaTbHBIC
CUTYalllH, CBSI3aHHbIE C 00EMOM
rapa, mapoBOro CErMEHTa, I1apoBOTO
CErMEHTa, IJIOIAbI0 Chephl.
CB0001HO OIIEPUPOBATH MOHSATUEM
1oI00HbIE Teja B IPOCTPAHCTRE.
Bbranciars 00beMbl Tell C TOMOIIIBIO
OTIPEJICIICHHOTO UHTErpaa.

Pemath cTepeomeTpudeckue 3aaaqm,
CBSI3aHHBIC C COOTHOIICHHUSIMU MEXKTY
TUTOMIAISIMU TTOBEPXHOCTEMN

1 o0beMaMHu MOA0OHBIX TEJL.
[TpoBOaUTE TOTUYECKH KOPPEKTHBIE
JTIOKA3aTeIbHBIC PACCYKICHUS

MIPY PEIICHUN T€OMETPUYECKHX 3a7a4,
CBSI3aHHBIX C BBIYHUCIICHUEM 00BEMOB
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TEJ C MOMOIIBIO ONPEEICHHOIO
WHTErpajia, HaX0XJACHUEM
COOTHONIEHUS MEXAY TUIOMIASIMU
MOBEPXHOCTEH U 00beMaMu MOTI0OHBIX
Tell.

AHanmu3upoBaTh U MOJICTUPOBATH

Ha S3bIKE TEOMETPUU PEATbHBIC
CUTYaIlUH, CBSI3aHHBIE C 00bEMaMu

Y TIOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeJbCTBO U HA HAXO0XKICHUE
r€OMETPUUECKUX BEITUYUH

JIBUKEHUS

JIBMKEHUS! TPOCTPAHCTBA.
OTtoOpaxkenus. [IBuxeHus

U paBeHCTBO (puryp. O61IMEe cBOMCTBA
NBYOKCHUN. BUABI IBIDKEHUN:
napayIeIbHbIN EPEHOC, IICHTpaIbHas
CUMMETpHS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPAMOM.
[IpeobpazoBanus nomxoous. [Ipsmas

u cdepa Diinepa.

['eoMeTpuueckue 3agaun

Ha IPUMEHEHUE JBUKCHUS

CB00OHO OTIEpUPOBATH OHATHSIMHU:
oToOpa’keHHe TPOCTPAHCTBA Ha cels,
JIBMYKCHHE TTPOCTPAHCTBA;
IICHTpaIbHAS, OCeBas M 3epKaIbHAS
CUMMETPUH, TIapaJICTbHBIN IEPEHOC;
PaBEHCTBO U Tojio0ue puryp.
JloKa3bIBaTh YTBEPXKACHHUS O TOM, YTO
IICHTpATbHASI, OCEBas U 3€pPKaIbHAS
CUMMETPHH, MMapaJICIIbHBIA IEPESHOC
SIBIISTFOTCS JIBMDKCHUSIMH.

BeimonHATh TpeoOpa3zoBaHus O100MS.
OmnepupoBaTh NOHITHSIMH: ITPSIMAst

u cdepa Dinepa.

Pemats reomeTprueckue 3a1auu
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C UCHOJIb30BAaHUEM JIBUIKCHMH.
Hcnonp30BaTh pu peIIEHUH 33124
JIBMYKEHUS ITPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpenue, 0600IICHNE
M CUCTEMAaTH3aIMs 3HaHUI

17

O6o0u1aroliee MOBTOpEHUE MOHATUN
¥ METOJIOB Kypca reOMETPHUH

10-11 xymaccoB, cucTeMaTH3aIus
3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAYKH ¥ €€ POJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMITBIOTEPHBIX TEXHOJIOT Ui

Pemath cTepeoMeTpudeckre 3aaadu
Ha JI0Ka3aTeIbCTBO MATEMATUUECKUX
OTHOIIIEHHUH, HAX0KICHUE
TCOMETPUYCCKUX BEJTUYHH (JIJTUH,
YTJIOB, IJIOIIA/Iei, 00BEMOB).
Hcnonb30BaTh IPH pEIICHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUecKue GaKkThl 1 METOIBI.
[TpoBOAKTE JIOTUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

IIPH PEIICHUN CTEPEOMETPUUECKUX

U TUIAHUMETPUYECKUX 3a71a4.
CpaBHHMBATh U aHAIU3UPOBATH
peabHbIC CUTYaIluU U BBISBIIATH
BO3MOKHOCTB €€ MOJICTTUPOBAHUS

Ha SI3BIKE TEOMETPHH.
MonenupoBaTh peaaTbHYI0 CUTYAIIHIO
Ha SI3bIKEe TEOMETPUH U UCCIIE0BATH
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
Y C WCITOJIb30BaHKMEM alllapara
anreOphl.
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Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.
[lomyuaTs npeacTaBiIeHUE O TEOMETPUN
KaK O pa3BUBAIOIICHCS HAyKe,
HCCIEAYIOMIEN OKPYXKAOIINN MUD,
CBSI3aHHOM C pealbHbIMU 00BEKTAMH,
MIOMOTAIOIIEN PEIINTh PEAIbHBIC
YKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPUH B PA3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUI

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIINCKA

VYueOHsniii kypc «BeposiTHOCTh M CTaTHUCTHKA» YTIYOJICHHOTO YPOBHS SIBIISIETCS
MPOJOJKEHUEM W PAa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca YriyOJIEGHHOTO YpPOBHS
Ha ypOBHE cpenHero oOmiero oOpa3oBaHus. YUeOHbIH Kypc TMpeaHa3HA4YeH
st GOpMUPOBAHUS Y OOYYAIOIIUXCSA CTATUCTHYECKON KYJIBTYphl U MOHUMAHUS POJIU
TEOPHUH BEPOSTHOCTEH KaK MAaTEeMaTHYECKOTO MHCTPYMEHTA JJISI U3YUYEHUS CIydalHbBIX
coOBITHH, BeTMUUH U TiporieccoB. [Ipu n3ydeHun Kypca o0OTaImarTcs MpeCcTaBICHUs
0o0ydJaromuxcs 0 METOJIax MCCIIEA0BaHUSI U3MEHYMBOTO MUpPA, Pa3BUBAETCS TOHUMAHHE
3HAYMMOCTH W OOIIHOCTH MAaTeMaTHYECKUX METOJOB TO3HAHUS KaK HEOThEeMJIEMOM
4aCTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copeprxanue yueOHOro Kypca HampaBjieHO Ha 3aKperyieHue 3HAHUN, MOJYYeHHBIX
Ipy U3YYEHUU Kypca Ha ypOBHE OCHOBHOTO OOIIero o0Opa3oBaHHs, W Ha pa3BUTHE
IPEACTaBICHUN O CIyYallHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKJIY HUMHM Ha Ba)KHBIX
IpUMepax, CHOKETbl KOTOPBIX IMOYEPIHYTHI M3 OKpyKaroumero Mupa. B pesynbrare
y oOyvarommxcss  JOMKHO  chOpPMHpOBAaTbCA  TpelICTaBlieHne o  Haubosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHX U AeMorpaduyecKruX BEIUUUH, TOTPEIIHOCTEN B pa3IudHbIe poja
U3MEpPEHUsAX, JUIMTENbHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOICTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH M IIPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SBISETCS
0a30il A OCBOGHHSA BEPOSATHOCTHO-CTATHCTHUYECKHX METOJOB, HEOOXOIUMBIX
CIEUUAIUCTAM HE TOJBKO HWHKEHEPHBIX CIIEIUATBHOCTEM, HO TaKKE COLMAIbHBIX
U TICHUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIHLHOMN
Mepe UCTONB3YIOT amnmnapar aHanu3a OonbIMX AaHHbIX. L[eHTpanbHy0 4yacTh yu4eOHOTro
Kypca 3aHuMaeT 0OCYXIEeHHE 3aKOHa OOJbIIMX uYncel — (yHIaMEHTaJbHOTO 3aKOHa
MPUPOBI, UMEIOIIET0 MATEMATHYECKYIO (pOpMaTU3aIIUIO.

B cooTBeTcTBHUM € YyKa3aHHBIMU LEIAMU B CTPYKType Yy4eOHOro Kypca
«BeposTHOCT, W CTaTHCTHKA» Ha YriayOJICHHOM YPOBHE BBIJEICHBl OCHOBHBIC
conepkarenbuble JUHUU: «CrydaiiHple COOBITHS M BeposiTHocTH» U «CiydaitHbie
BEJINYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMrUMO OCHOBHBIX JIMHHI B YU4EOHBINH KypC BKIFOUEHBI DJIEMEHTHI Teopun TpadoB
Y TEOpPUHM MHOKECTB, HEOOXOJIMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHHS MaTepuaia JIaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTHUECKIX YI€OHBIX KypCOB.

Conepxanue nuHun «CiydailHble COOBITHUSI U BEPOSITHOCTU» CIYKUT OCHOBOM
st GOpPMUPOBAHUSL TIPEACTABICHUM O paCHpeleleHUn BEpPOSITHOCTEH MEXKAY
3HAYEHUSIMUA CIIyYalHBIX BEJIWYHWH. BaXHYI0 4acTh B 3TOM COJEPKATEIBHOM JMHHUHU
3aHUMAaEeT U3yUYEHHUE FEOMETPUUYECKOT0 U OMHOMUAIIBHOTO PaCHpeIeICHUNA U 3HAKOMCTBO
C UX HENPEPbIBHBIMU aHAJIOTaMU — [MOKA3aTEJIbHBIM U HOPMAJIbHBIM pacIpeeICHUsIMH.
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Tewmsl, CBSI3aHHBIE  C  HEMNPEPHIBHBIMU  CIYYalHBIMH  BEIUYMHAMHU
U pacIpeeleHUsIMH, aKIICHTUPYIOT BHUMaHNEe 00ydJalonIuXcs Ha OMMCAHUN U U3YUYEeHUN
CIIy4ailHbIX SIBJICHMIl C TOMOUIbIO HENpepbIBHbIX (yHKUMA. OCHOBHOE BHHMAHHE
yIesieTcs MoKa3aTeIbHOMY H HOPMaJbHOMY PacIpeieTICHHSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIFHOE U3YUCHHUE CBS3H MEXKIY
CIlydailHBIMH BETUYMHAMU U OIMCAaHUE OJTOH CBI3M C TMOMOIIBI0 KOd(pUIIMEHTa
KOPPEJSIIIY U €T0 BBIOOPOYHOTO aHAIOTa. JTH AIEMEHTHI COICPKaHUS Pa3BUBAIOT TEMY
«/lmarpamMmbl paccenBaHUs», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHuUs,
¥ BO MHOTOM OTTUPAIOTCS Ha CBEJICHUSI U3 KYPCOB anreOpbl M T€OMETPHH.

Eme onuH smeMeHT cojepkaHusi, KOTOPBIH TpeiaracTcsi Ha 03HAKOMHUTEIEHOM
YPOBHE — TMOCIEAOBATEIHHOCTh CIyYalHBIX HE3aBHCHUMBIX COOBITHH, HACTYMAIOIIUX
B eIUHUIly BpeMeHH. O3HaKOMJICHHE C pPacIlpeleliCHHEM BEpPOSATHOCTEH KOIMYECTBA
TaKUX COOBITUN HOCUT Pa3BUBAIOIINN XapaKTep M SBISETCS aKTyaJIbHBIM JIJIS Oy TyIIUX
aOWTypHEeHTOB,  MOCTYMAIOMIMX Ha  y4eOHbIE  CHEIUAIBHOCTH,  CBSI3aHHBIC
C 00IIeCTBEHHBIMH HAyKaMH, TICUXOJIOTUEH U YIIPaBICHUEM.

OOmiee 4YHMCIIO YacoB, PEKOMEHJOBAaHHBIX JUIsI HW3y4eHHUs Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTUKa» Ha yriayOjleHHOM ypoBHe, — 68 wacos: B 10 kmacce —
34 gaca (1 yac B Heqeno), B 11 kiacce — 34 gaca (1 gac B Henernto).

COJEPKXAHUE OBYYEHMUA
10 KITACC

I'pad, cBa3ubiil rpad, mytu B rpade: mukisl u nenud. CreneHb (BaJeHTHOCTD)
BepiuHbI. ['padbl Ha TIOcKOCTH. JlepeBbs.

CryJaiiHbie SKCTIEPUMEHTHI (OTIBITHI) M CITyYallHbIE COOBITHS. DIeMEHTAPHbBIE COOBITHS
(ucxonpl). BeposSTHOCTH ciaydatHOrO coOOBITHS. BIM30CTh 4YacTOTBI M BEPOSTHOCTH
coObITHii. CrryyaiiHbIe OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.

Omnepanuu Hajx COOBITUAMM: TEepecedeHue, OOBEIUHEHUE, IMPOTHUBOIOJIOKHBIC
coObITus. J{uarpammer Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSTHOCTEW. JlepeBo  CiydailHOTO
skcnepumenTa. dopmyna mnonHou BeposTHOocTH. Popmyna baneca. HeszaBucumele
COOBITHSL.

bunapubiii ciyuyaliHbld ONBIT (KMCTIBITAHWE), ycnex W Heynaya. HezaBucumbie
ucnbiTanug. Cepus HE3aBUCHUMBIX HUCIBITAaHUW N0 mepBoro ycmexa. llepecTtaHoBKH
u (dakropuan. Yucno coueranuii. Tpeyronpauk [lackams. ®opmyna 6maoma HeroToHa.

Cepust HezaBucuMbIX ucnbiTaHul bepHymnu. CiyyallHbI BbBIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacripenienienue BepoaTHocTel. Jlnarpamma pacnpeneseHus.
Onepanuu Hajx ciydailHbIMU BelMYMHaMmu. buHapHas cinydaiiHas BennuuHa. [Ipumepsl
pacrpeieleHui, B TOM YUCJIE TEOMETPUUECKOE U OMHOMUATILHOE.

CoBMecTHOE pacipeeseHue IBYyX CIy4alHbIX BeandnH. HezaBucumele ciaydaiiHbie
BEJINYMHBI.
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MartemaTudeckoe OXKHUJaHuE Ciay4yalHOW BeauuuHbl (pacnpeznenenus). IIpumepsr
MPUMEHEHUSI MaTEMaTHYECKOr0 OXKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXHMJIaHWE OWHApPHOM CIy4ailHOM BeIWYUHBI. MaTeMaTUYeCKOoe OXHUJAHUE CYMMBI
CIIy4ailHBIX BEJIMYMH. MaTeMaTUYecKoe 0’KHIaHUe TEOMETPUUECKOro 1 OMHOMUAIBHOTO
pacupencaeHui.

Jlucnepcust U cTaHAApPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacmpeneneHus).
Hucnepcust OuHapHOM  ciiyyallHOM  BenMYMHBL. ~ MaTemMaTudyeckoe  OXuAaHue
IIPOU3BEACHUA U IAUCIEPCUS CyMMbI HE3aBUCUMBIX CIIyYaWHbIX BeJWYMH. [lucnepcus
U CTaHJApTHOE  OTKJIOHEHHWE OWHOMHANbHOrO  pacmpexaenenusd. [ucnepcus
Y CTaHIapPTHOE OTKJIOHEHUE F€OMETPUUECKOr0 PaCIIpEICIICHUS. .

11 KJIACC

HepaBenctBo YeObniméBa. Teopema UYeOwniméBa. Teopema bepuymiu. 3akoH
Oonpmux yucen. BeibopouHblii MeToa ucciaeqoBaHui. BeiOOpoOUHBIE XapaKTEPUCTHUKH.
OrneHrBaHNE BEPOSITHOCTH COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C IOMOIIBIO U3YYEHHBIX PaclpeIeICHUM.

HenpepsiBHble  chaydaiiHble  BenuuuHbL.  [Ipumepnl. DyHKUIMS  TIOTHOCTHU
BEPOSATHOCTHU pacmpejiesieHusi. PaBHOMEpHOE paclpe/ielieHue U €ro CBOWCTBA. 3ajauu,
IPUBOSIINE K TIOKA3aTEIbHOMY paclpeleNIeHHI0. 3a1a4u, IPUBOIAIINE K HOPMAIBHOMY
pacrtpeneneHnto. OyHKIMS IUIOTHOCTU BEPOSITHOCTU MOKA3aTEIbHOTO paclpeeeHus,
(GYHKIUS TIOTHOCTU BEPOATHOCTH HOPMAJIBHOTO pacnpeeneHusi. OyHKIUs MIOTHOCTH
U CBOMCTBA HOPMAJIBHOT'O PaCIpEeIeICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajaud, MPUBOISIINE
K pacnpenenenuto [lyaccona.

KoBapmarus nByx ciaydailHeIX BeqnduH. KoadPuImeHT TUHEHHOW KOPPEeISIHu.
CoBMmecTHBIC HAOMIOJAEHUS ABYX BEIWYUH. BBIOOpPOUYHBIN KO3(PGUIMEHT KOPPEISITUU.
Paznuuue Mexay JTMHENMHOW CBA3bI0O M NPUUYUHHO-CIICACTBEHHOM CB3bI0. JIMHEeWHas
perpeccusi, METOJl HAMMEHbBIIUX KBaJAPATOB.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiaacca oOyJaronuiicss Hay4YuTCs:

K xoniy 10 kmacca oOyJaroniuiicss Hay4uTCs:

CBOOOJTHO OMEPHPOBATH MOHATUSAMH: Tpad, TIOCKU rpad, CBA3HBIA rpad, MyTh
B rpade, 1enb, MUK, EPEBO, CTEIIEHb BEPIITUHBI, IEPEBO CITyYaHHOTO AKCIIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHITHAMU: CITyYaHBIN SKCTIEPUMEHT (OTBIT), CIydaiiHOE
COOBITHE, DJIEMEHTAPHOE CIIy4alHOE COOBITHE (DIIEMEHTAPHBIH WCXOJ) CIIy4aitHOTO
OTbITa, HAXOJWTHh BEPOSITHOCTH COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh W (QOPMYIHPOBATH COOBITHA: IEpecedeHue, OOBEAUHECHUE MTaHHBIX
cOOBITUI, COOBITHE, TPOTUBOIIOI0KHOE JAHHOMY, UCIOJIb30BaTh AMArpaMMbl Diliepa,
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KOOPJMHATHYIO NPSIMYIO JJis PEIICHHs 3aJad, MOJb30BaThbCid (POPMYION CIIOKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEH ABYX U TPEX CIyYailHBIX COOBITHIA;

ONEPUPOBATH IOHATHUAMU: YCJIOBHAs BEPOSITHOCTb, YMHOXEHUE BEPOATHOCTEM,
HE3aBUCUMBIE COOBITHSA, JEPEBO CIYyYAHHOrO 3KCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTpaBUIa YMHOXKEHHUS, IEpeBa CIy4ailHOTO OIbITa, UCIOIb30BaATh
dopMyny MonHOW BEpOATHOCTH, (opmyny balieca mpu permeHun 3anay, onpeneisiTh
HE3aBUCUMOCTb COOBITUM MO (POPMYJIE€ U 110 OPTraHU3AIMH CIIYYaHOT'O SKCIIEPUMEHTA;

MPUMEHSATh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI VISl IEPEUUCICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, PEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMH: OMHAPHBIN CIy4allHBIA ONBIT (MCIBITAHUE),
yCHEX U HEeyJlaya, HE3aBUCUMbIE UCTIBITAHUS, CEPUS UCIIBITAHUM, HAXOJAUTh BEPOSTHOCTH
COOBITHII: B CepUU UCHBITAHWI J0 MEPBOro ycnexa, B CepUM HCHbITaHui bepHysim,
B OTIBITE, CBA3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

CBOOOJHO OMEpPUPOBATh TMOHATUSMU: CJIy4yallHas BeEJIMYMHA, paCIpeesieHue
BEpPOATHOCTEH, JuarpaMMa pacrpejelieHus, OWHapHas ciay4yailHas BeJIMYWHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIPEIEIICHUE ABYX CIIy4allHbIX BEJIUYMH,
UCMOJIb30BaTh TaOJIMIy COBMECTHOIO pacCHpeleleHHus JBYX CIy4yallHBIX BEJIUYMH
IUISL BBIAEIICHUS PACIPENEIICHUs] KaXKIOM BEIIMYMHBI, OIPEACIICHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYUH;

CBOOO/IHO OIEpPUpPOBaTh TMOHATHEM MATEMaTHUECKOTO OXUIAHUS ClydyalHOU
BEJIMYUHBI (pacHpelesieHns1), NPUMEHITh CBOMCTBA MaTEeMaTHYECKOTO OXHUIAHUS
OpyU pElIeHUH 3a/ay, BBIUUCIATH MAaTeMaTH4YeCKoe OXHJIaHue OWHOMHUAIBHOIO
U T€OMETPUUYECKOT0 PACIIPEACIICHUM;

CBOOOJIHO ONEPUPOBATh MOHATHSIMH: JUCHEPCHUS, CTaHIAPTHOE OTKJIOHEHUE
CIy4alHOM BEJIIMYMHBI, NPUMEHATH CBOWCTBA JUCIIEPCUHU CIYYaUHOW BEIIMYUHBI
(pactipenesieHHsl) NpU  PELICHUM 3aad, BBIUUCIATH JUCHEPCHI0 U CTAaHIApPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMHAIILHOTO paclpeaesieHuil.

K xonmy 11 kiaacca oOyJaronuiicss Hay4uTCs:

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHKUA IO JAHHOW BBHIOOPKE M OIEHUBATH
XapaKTepUCTUKN  TEHEPAJbHOW  COBOKYIMHOCTHM  JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepuctukaM. OlEHHUBaTh BEPOSITHOCTU COOBITUH M MPOBEPATH MPOCTEHIINE
CTATUCTUYECKHUE TUIMOTE3bI, MOJIb3YSICh U3YYEHHBIMU PACIPEICIICHUSIMU;

MPUBOAUTH MPUMEPHI 3a/ad, MPUBOJAIIUX K MOKA3aTEIbHOMY paclpelelICHHUIO,
3a/a4, MPUBOMIIMX K HOPMalbHOMY pacnpeneneHuto. OnepupoBaTh MOHATHSIMH:
(GYHKIUS TUIOTHOCTH BEPOATHOCTH TIOKA3aTENBHOTO  pacmlpeneneHus, (QyHKIUI
IJIOTHOCTH BEPOATHOCTH HOPMAJIBHOIO pacrpejieneHusi, (yHKIHUS T[UIOTHOCTA U
CBOMCTBa HOPMAJIBHOTO paCTpPEICIICHHUS;

onpenenarb KodQpPUUUEHT JTUHEUHOU KOPPESIuU, BBIOOPOUHBIM KOA(PPULIMEHT
KOPPEJISALIHH.
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10 KJIACC

Ha3zBanue
pasnena (TeMbl)

OcHoOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI IEATEIIHHOCTH
oOydJaromuxcs

DnemeHThl Teopuu rpadoB

I'pad, cBsa3HBIN rpad, npeacTaBiIeHnE
3aJ1a4M ¢ MOMOIIbIO rpada.

Crenensp (BaJICHTHOCTbD ) BEPIIUHBI.
[TyTs B rpade. Llenu u nukIb.
I'padst Ha nockocTu. [lepeso
CIIy4aiiHOr0 3KCIIEpUMEHTA

[IpeacTaBnsTh OOBEKTHI U CBSI3U
MEXTy HUIMU C TTIOMOIIBI0 rpada,
HaXOJUTh MyTH MEXY BEPIIMHAMHU
rpada.

BriensaTe B rpade 1enu u MuKIbl.
Ctpoutsb A€peBO MO OMUCAHUIO
CJIy4ailHOTO OIIbITa, ONKUCHIBATH
Ciy4JaliHble COOBITHSI B TEPMUHAX
Jiepena.

PemmaTh 3a1auu ¢ MTOMOIIBIO

rpados

CityuaiiHbl€ OTBITHI,
CITy4aliHbIE COOBITHS
1 BEPOSITHOCTH COOBITHI

CryyailHble S5KCIEPUMEHTHI (OIBITHI)

U CITydaiiHbIe COOBITHS. DIIeMEHTapHBIC
coObITHs (McX0bl). BeposTHOCTH
ciydaitHoro coOwitusi. BepositHocTH
COOBITHH B OIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU
COOBITHUSAMH

BoiensaTe v onuceBaTh

CIIy4aliHbI€ COOBITHS B CIIy4YailiHOM
OTIBITE.

DopmMynUPOBATH YCIOBUS TPOBEICHUS
CJIy4alHOTO OIIBITA.

HaxonuTs BepoATHOCTU COOBITUI

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU UCXOIAMU
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Oneparnuu

HaJl MHOKECTBaMU

U COOBITUSIMU.
CroxeHue 1 yMHOKEHUE
BEPOSATHOCTEH.
YciioBHas BEPOSATHOCTS.
HezaBucumsbie coObITHS

[Tepeceuenue, 00bEeIMHEHNE MHOYKECTB
U COOBITH, MPOTUBOIIOIO0KHBIE
coObITHs. Dopmyna cloxKeHUs
BEPOATHOCTEN Y CIIOBHASI BEPOSTHOCTb.
YMHOXEHHE BEpOSTHOCTEH.

dopMyJia yCIOBHOU BEPOATHOCTH.
dopMyJia NOJTHON BEPOSATHOCTH.
dopmyia baiteca. HezaBucumelie
cOOBITHSA

Hcnonp3oBaTh quarpaMMel Ditiepa

1 BepOajbHOE OMUCAaHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ COOBITUSIMH.

OrneHnBaTh N3MEHEHUE BEPOSITHOCTEH
COOBITHI 110 MEpE HACTYILJICHUS
JIPYTUX COOBITHI B CITy4aifHOM OTIBITE.
Pemats 3a1a4n, B TOM YuCIie

C UCIIOJIb30BAaHUEM JIepPEeBa CIy4aiiHOTO
OIbITa, (POPMYJT CIIOKCHHS

U YMHOXXCHHS BEPOSTHOCTEH

DNIEMEHTHI KOM6I/IHaTOpI/IKI/I

KomMOuHaTopHOE MpaBuiIo yMHOKEHHUS.
[TepecranoBku u pakropuan. Yucmo
coueranui. TpeyronsHuk Ilackans.
dopmyna 6mHOMa Hhl0TOHA

dopmynupoBaTh U TOKA3bIBATh
KOMOHMHATOPHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
H3y4eHHbIE KOMOMHATOPHBIE (hOPMYJIIBI
JUTSI TICPEUYUCIICHUS JIEMEHTOB
Pa3ITUYHBIX MHOKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy4aitHOM
OTIBITE.

[Tomp30BaThest hopMynoi

Y TpeyronbHukoM [lackans

JUTS OTIPEISTICHUS YMCIIa COYCTAHHH.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHms
BBIPAKEHUI
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Cepuu nociie10BaTeNIbHBIX ) buHapHbIi Cily4alHbIN| ONBIT Pa30uBaTh Cl10XKHBIE SKCIIEPUMEHTHI

ucnbiTaHui. McnbiTanus (ucmpITaHUE), yCIEX U HEYIaya. Ha OTIEJIbHBIC UCIIBITAHUS.

bepuymm. He3zaBucumbie ncnbiTaHus. Pemats 3agaum Ha mouck

Crny4aitHblil BBIOOp Cepust HE3aBUCUMBIX UCTIBITAHUI BEpOSITHOCTEN COOBITUH B cepuun

U3 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VCIIBITAHUH J10 IIEPBOTO yCIexa
HE3aBUCUMBIX UCIIBITAHUM bepHyIun. Y B CEpUSX UCTIbITaHUN bepHyiuu,
Crny4aiiHblil BBIOOp U3 KOHEUHOU a TAK)KE B OIIBITAX CO CIy4anHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[Ipaktuueckas pabota C MUCTIOJIb30BAaHUEM KOMOMHATOPHBIX
C UCTIOJIb30BaHUEM BJIEKTPOHHBIX ¢dakToB 1 (HopMyI, B TOM YUCIIE B XOJI€
TabIIuUIL MPAKTUYECKON pabOTHI C IPUMEHEHHEM

CTaHJAPTHBIX (QYHKIIHIA
Ciy4aiiHble BETUYUHBI 14 Cnyuaiinas BenuunHa. Pacnipenenenue OcBauBaTh MOHATHSA: CIydaiiHas

" pacClIpCaciICHuAd

BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJIMYHHAMU.
[Ipumepsl pactipenenennii. bunapnas
Cly4aiiHas BenuuuHa. ['eomerpuyeckoe
pacn-penenenue. buHomuanbHOE
pacnpeneneHue. MaremMaTuyeckoe
0’KUJAHUE CIIyYaliHON BEJIIMYUHBI.
CoBMmecTHOE pacpeielieHHe IBYX
Cy4daiiHbIX BennunH. HezaBrucumeble
ciydaitHble BeM4uHbl. CBOMCTBA
MaTeMaTHYECKOr0 OKUIAHHUS.

BEJIMYMHA, paclpesiesieHne, Tadaua
pacrpeneneHus, Juarpamma
pacrpeaeieHus.

HaxonuTh 3Hau€HUs CyMMBI

Y IPOU3BEACHUS CITyYalHbIX BEJTUYUH.
Crtpoutb OMHapHBIC pacupeeIcHus
10 OMMCAHUIO0 COOBITUIN B CITyYalHBIX
onbiTaXx. CTPOUTH U paclio3HaBaTh
reOMETPUUECKOE U OMHOMHAIBHOE
pacrpeaeneHust.

PewraTe 3a/1aun Ha BEIYUCIICHUE
MAaTEMaTHYECKOr0 OKUIAHHUS.

77



denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

MaremaTuueckoe oxujanue OMHaApHOM

CIly4YallHOM BEJUYHHBI.
Marematuueckoe 0KuJaHNue
r€OMETPUYECKOT0 U OMHOMHUATBHOTO
pacnpenenenuii. Jlucnepcus

Y CTaHJAPTHOE OTKJIOHEHHE.
Jucnepcust OMHApHOH ciydaitHOU
BeaM4YuHbI. CBOMCTBA JUCIIEPCHUN.
MaremaTnueckoe 0XKUIaHue
IIPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CITYYailHBIX BEJIUYHH.
JHucnepcust OMHOMUATIBLHOTO
paclpeiesieHusl.

[Ipaktrueckas padbota

C UCTIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJINI]

CTpouTh COBMECTHBIE PACIIPEICICHHUS.
N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUJaHUS.

Pemats 3a1aun ¢ mOMONIbIO
M3yUYEHHBIX CBOWCTB.

[To nuzyueHHbIM hopMysiaM HAXOAUTh
MaTEeMaTUYECKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE 1 ONHOMHAIBHOE
pacrpeeaeHus

OcBauBaTh NOHATHS : JUCTIEPCHS,
CTaHJIAPTHOE OTKIIOHEHUE CIIyYallHOU
BEJINYMHBI.

Haxonuts nqucnepcuto

10 PacCIpeICIICHUIO.

N3yyats CBOKWCTBA TUCIICPCHM.

[To n3y4eHHbIM (pOpMyIIaM HAXOIUTh
JACTIEPCUI0 OMHOMHUATILHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MIPAKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

34
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11 KJIACC
HazBanue KomnunuectBo OCHOBHBIE BUJIBI ICSATEIILHOCTH
OcHOBHOE coziepKaHUE
paznena (TeMbl) 4acoB oOy4Jaronuxcs
3aKkOoH OOJBIINX YUCETT 5 Hepasenctso Yebnimena. Teopema Pa3bupath q0oKa3aTeIbCTBAa TEOPEM.

Yeonimena. Teopema bepnysu.
3axkoH 60abpIIMX Ynce. BoiOopouHbIH
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas padbota

C UCITOJIb30BAaHUEM BJIEKTPOHHBIX
TaOJINI]

OcBauBaTh BHIOOPOYHBI METO
MCCIIEJOBAHUM, B TOM YHUCJIE B XOJ€E
MPAKTUYECKON pabOoThI

DNEeMEHThI MaTeMaTUUECKOM
CTaTUCTHKH

I'enepanbHasi COBOKYITHOCTb

U CilydaifHasi BEIOOpKa. 3HAKOMCTBO
C BEIOOPOUYHBIMU XapaKTEPUCTUKAMHU.
O1ieHKa CpeTHETO U JUCTIEPCUH
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTtepucTuk. OLeHnBaHue
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runotesa. [IpoBepka
MPOCTEUIIINX TUTIOTE3 C TOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[IpakTuueckas padbota

C UCTIOJIB30BaHUEM JIEKTPOHHBIX
TaOJINI]

OcBauBaTh MOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BHIOOpKA, BRLIOOPOYHOE
CpellHee U BEIOOpOUYHAs TUCIIEPCHS.
Brruncnars BoIOOpOYHbBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHSITHUS : CTATUCTUYECKAS
TUIIOTE3A.

OrneHnBaTh BEPOSITHOCTH COOBITHIA

Y IPOBEPATH NPOCTEUIIINE TUITOTE3BI
Ha OCHOBE BBIOOPOYHBIX JIaHHBIX,

B TOM YHCJIE B XOJ€ MPAKTUYECKOM

paboThI
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HenpepsiBHbIE cityyaliHble
BEJIMYMHBI (pacupeiesieHus),
[I0Ka3aTEeIbHOE

1 HOpMaJbHOE
pacrpeneieHus

[IprMepsl HeNPEPBIBHBIX CIIyYanHbIX
BeNMYUH. QyHKIMS IIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3ana4,
NPUBOASALINX K ITOKA3aTEIbHOMY

Y K HOPMaJIbHOMY PacIpeeICHUSIM.
@DyHKUHMS NIOTHOCTHA BEPOATHOCTH
II0KA3aTEJILHOIO PACIPEECICHHUS.
@DyHKIMA TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOT'O pacIpeesICHUs

3HAKOMUTHCS OHATUSIMU::
HEIpepbIBHAsA CllyyalHas
BEJIMYMHA, HENPEPHIBHOE
pacripejieneHue, PyHKIus MIOTHOCTU
BEPOSTHOCTH.

HaxonuThk BEpOsITHOCTH COOBITUI
M0 JTaHHOW (PYHKITMU TUIOTHOCTH.
3HAKOMUTHCS C MOHSITUSMMU:
MOKa3aTeJIbHOE pacipeaeseHue,
HOPMaJIbHOE paclpeesieHue.
Bbis1en1Th 1O ONMCAHUIO CIy4aiiHbIe
BEJIMYMHBI, PACIIPEICIICHHBIC

I10 [T0KA3aTEJIbHOMY 3aKOHY,

10 HOPMAJIbBHOMY 3aKOHY.
Pa36upats npumeps 3a1a4,
MIPUBOISIIUX K [I0KA3aTEIBHOMY
pacupeneeHuo U K HOpMaJIbBHOMY
pacnpeneeHuIo

Pacnpenenenne Ilyaccona

ITocnemoBaTeabHOCTH OJUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3a1aum, MPUBOISIIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas padbota

C UCTIOJIb30BaHUEM DJIEKTPOHHBIX
TaOJINI]

Briaensats o onucaHuio CIy4anHOTo
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC
1o 3akony Ilyaccona.

Pematp 3amaun, B TOM 4mcCle B XOJI€
MPaKTUUYECKOM pabOThI C IPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH 3JIEKTPOHHBIX
TaOJIHIL

80



denepanpHas padouas nporpamma | Maremaruka. 10—11 kiaccel (yriyOJIeHHBIH YPOBCHB)

CBs13b MEXy CTy4alHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTth MOHATHA: KOBapHAaLKs,
BEJIMYMHAMU BennunH. Koadduuuent koppensuuu. K03 PULIMEHT KOppesuy, TUHEeTHAs
CoBmecTHbIE HAOIIOICHUS IBYX 3aBUCUMOCTb.
BeNU4YUH. BeiOopouHblil kodppuuueHt | OneHMBATh XapaKTep CBSI3U MEXKITY
Koppessiuuu. Paznuyuue mexmy CIIy4ailHBIMU BEJTMYUHAMU, UCXOS
JMHEHHON CBSI3bIO M MPUYUHHO- U3 TIPUPOJIbI TAHHBIX ¥ BBIYMCIICHHBIX
CJIICACTBEHHOM CBA3bIO. JINHEHHAsA XapaKTEPUCTHK.
perpeccus. [Ipaktuueckas pabora Hcnonb3oBaTh AMarpaMMbl
C UCITOJIb30BAaHUEM BJIEKTPOHHBIX pacceuBaHus ISl U300 pasKeHUS
TabIIuUIL COBMECTHOI'O PACCEUBaHMUS
JTAHHBIX.
Haxonuth k03 ULieHTs oOcH
JyarpamMMmbl, B TOM YHCJIe
B X0J1€ IPAKTUYECKON
paboThI C NPUMEHEHUEM CTaHIaPTHBIX
byHKIMHA
O06001enne 11 [IpeacraBieHne JaHHBIX C TOMOIIBIO IToBTOPSITH M3YYEHHOE U BHICTPanuBaTh

U CUCTEMAaTH3anus 3HAHUHI

TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHAS
CTaTUCTHUKA, OTBITHI

C PaBHOBO3MO>KHBIMHU
DIIEMEHTAPHBIMU COOBITHUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
COOBITHI ¢ TpUMEHEHnEM (POPMYIT
U TpaMuecKuX METO/I0B
(KkoopaMHATHAS TIPsMasi, IEPEBO,

CUCTEMY 3HAHUU
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nuarpamma Jusepa), cirydyaiHbie
BEJIMYUHBI U PacIpeIe/ICHHUS,
MaTeMaTH4YeCKOE OXKHUIaHUE
CIIly4alHOMN BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOT'PAMMOBI CPEJTHEI'O OBIIIEI'O OBPA3SOBAHUS Y DJIEMEHTOB
COJIEP)KAHMS IIO MATEMATHUKE

JUis poBENEHUs €UHOI0 FOCYJapCTBEHHOIO DK3aMEHa 110 MaTeMaTHUKe (nanee —

EI'D 1o wmaremaTuke) HCHONB3YyeTCS MepedeHb (KOAMPUKATOP) MPOBEPSIEMBIX

TpeOboBaHUN K

pe3yiabTaTaM OCBOEHHUS OCHOBHON 00pa30BaTENbHOM IPOrpaMMbl

CpCaHCTO 06H_IGTO O6p3,30BaHI/I$I H 3JICMCHTOB COACPIKAHUA.

IIpoBepsiembie Ha EI'D mo MmaTemaTiKe TPeOOBaHUS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMBbI CpeIHero 001ero 00pa3zoBaHus

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHS
OCHOBHO# 00pa30BaTeIbLHON MPOTpaMMBbl CPETHETO OOIIIETO
00pa3zoBaHwMsI

1

Bnanenue mMerogamMu J10Ka3aTelIbCTB, aITOPUTMAaMK PEIICHUS 3a]1ay;
yMeHre (OpMYJIMPOBATh W ONEPHPOBATH MOHATHSIMU: ONpESICHHUE,
aKCMoMa, TeopeMa, CJIEJICTBUE, CBOWCTBO, MPHU3HAK, TOKA3aTEIbCTBO,
paBHOCWJIBHBIE  (OPMYITUPOBKH,  NPUMEHATh  HMX;  yMEHHE
dopMmynupoBaTh 00paTHOE ¥ MPOTHUBOMOJIOXKHOE YTBEp)KICHUE,
NPUBOAWTHh TIPUMEPHl W KOHTPIPHUMEPHI, HCIIOJIB30BaTh METOJ
MaTeMaTHICCKOU WHIYKIIWH; IPOBOJNTH JI0Ka3aTeIbHBIC
pacCy)KIeHUsT TIpH PEIICHWH 3a/ad, OICHUBATh JIOTHYECKYIO
NPaBUIBLHOCTh PACCYXJICHUH; yMEHHE OICPUPOBATH MMOHATHIMH:
MHOJKECTBO, IMOJMHOYKECTBO, OTNEPAIMN HaJ MHOXECTBAMH, YMECHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Uisi OMHCaHUs
pEeaNbHBIX MPOIIECCOB U SIBICHUMN U MPU PEIICHUH 3a/1a4, B TOM YHCIIE
U3 JpYruX y4eOHBIX MPEAMETOB; YMEHHE OINEPUPOBATH MOHSATUSIMH:
rpad, cBs3HBIN Tpad, nepeBo, MHUKI, Tpad Ha TUIOCKOCTH; yMEHHE
3alaBaTh W OMHUCHIBaTh rpadbl  Pa3IMYHBIMU  CIIOCOOaMU;
UCTIOJIb30BaTh rpadbl MPU PEIICHUH 33124

YMeHune ornepupoBaTh MOHITUSAMUA: HATYPAIBHOE YUCIIO0, LEJT0E YUCIIO,
CTEIEHb C LENBbIM I[IOKa3aTeJIeM, KOPEHb HATypaJlbHOW CTEICHH,
CTEIIEHb C PAallMOHAJIBHBIM IOKA3aTENIEM, CTENIEHD C JCHCTBUTEIbHBIM
nokaszaTesneM, JiorapuM Uucia, CHHYC, KOCHHYC U TaHIE€HC
MIPOU3BOJIBHOIO YMCJA, OCTATOK MO MOAYJI0, PAlMOHAIBHOE YHCIIO,
UPPalMOHAIBHOE  YHCJIO, MHOXECTBAa  HATYpajbHbIX, LEJbIX,
pallMOHANBHBIX, JEHUCTBUTENBHBIX YHCEN, YMEHHUE WCIOJIb30BaTh
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OPU3HAKU JI€TUMOCTH, HAUMEHBIINI 00U AeNUTEIb U HAUMEHbLIEE
oO1wree kpaTHoe, anroput™ EBkina npu penieHuu 3aayq; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUUOHHBIMH CUCTEMAMU CYUHCIEHUS; YMEHHE
BBIMIOJHATh BBIYMCIEHUE 3HAYEHUW M MPeoOpa3oBaHMs BbIpaKEHUH
CO CTemeHsMH U Jorapudmamu, npeoOpa3oBaHus JIPoOHO-
palMOHANIBHBIX BBIPQKEHUW; YMEHHE OINEpUPOBATH MOHSITHSIMU:
NOCJIEIOBATENIbHOCTD, apU(METHYECKask IPOTrPECCHs], TeOMETPUUECKAs
nporpeccusi, 06CKOHEYHO yObIBaIOIasi FEOMETPUUECKAsl IPOrPECCHUS;
YMEHHE 3aJaBaTh IOCJIEJOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYppEHTHbIX  (opMys; yMEHHE ONepupoBaTh  NOHITHSIMU:
KOMIUIEKCHOE YHCJIO, COMPSKEHHbIE KOMIUIEKCHBIE 4MCa, MOAYJb
U apryMeHT KOMIUJIEKCHOTO 4YHCla, (opMa 3amuCud KOMILJIEKCHBIX
yucesn (reoMeTrpuyeckas, TPUTOHOMETpUYECKas U aireOpauveckas);
YMETh MNPOU3BOJUTH apU(PMETUUYECKHE NIEUCTBUS C KOMIUIEKCHBIMU
YHUCJIaMH; TIPUBOJUTH MIPUMEPHI UCIIOJIH30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTtpuua 2 X 2 m 3 X 3, onpenenuTesnb
MaTpPHUIIbl, TEOMETPUUECKUIN CMBICI OMPECTUTENS

YMeHue onepupoBaTh MOHATHIMU: PALMOHAJIBHBIE, UPPALIMOHAIBHBIE,
MoKa3aTeNbHbIE, CTEIIEHHBIE, JIOrapu(MUYECKUE, TPUTOHOMETPHUUECKHE
YpaBHEHUS W HEPABEHCTBA, HUX CHCTEMbI; YMEHHE OIEpUPOBATH
MOHSITUSAMHU: TOXKJIECTBO, TOKIECTBEHHOE TPeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPABHEHHI M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTh ypaBHEHUS,
HEpPABEHCTBA M CUCTEMBI C MOMOUIBI0 PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C MapamMeTpPOM; MPUMEHSTh
YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS] MAaTEMAaTUYECKUX
3a/1a49 U 3a71a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peabHOM )KU3HU

YMeHue omnepupoBaTh MOHATUAMH: (DYHKIUSI, YETHOCTh (PYHKITUH,
NEPUOJUIHOCTD (DYHKIIHH, OTPAHUYCHHOCTH () YHKIIH, MOHOTOHHOCTh
byHKIIMK, SKCTpeMyM (GYHKIMH, HauOOJblllee ¥ HaWMEHbIIEEe
3HaueHUs (QYHKIMM Ha TPOMEXKYTKE, HENpepbiBHAS (DyHKIHS,
acuMnTOThl Trpaduka (yHKIUH, TEpBas W BTOpas MPOU3BOAHAS
GYHKIIUN, TEOMETPUUYECKHA M (DU3WYECKUA CMBICT TMPOU3BOIHOM,
nepBooOpa3Hasi, OMNpPEACICHHbII WHTETpaN, yMEHUE HaXOJHTh
acuMNTOTHl Tpaduka (DYHKIHH; YMEHUE BBIUMCISATH TPOU3BOJHBIC
CYMMBI, TIPOU3BEJICHUS, YACTHOTO ¥ KOMIO3HUITNHN (QYHKITUH, HAXOUTh
ypaBHEHHE KacaTelbHOW K Tpaduky (YHKIHH, YMEHUE HAXOAHThH
NIPOM3BOJIHBIE DJEMEHTApHBIX (YHKIHI; yMEHHE WCIOIb30BaTh
IPOU3BOJIHYIO TSI UCCIEAOBAaHUS (PYHKIMH, HAXOIUTh HAMOOIBIIIHE
Y HaMEHbIIINE 3HAUYCHUS QYHKIIUN; CTPOUTH Tpa)Ku MHOTOUYJICHOB
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C MCMOJB30BAHUEM allllapaTa MaTeEMaTUYECKOr0 aHan3a; MPUMEHATh
OPOM3BOJHYIO  JUIl  HAXOXKACHHS  HAWIydlIero  peuieHus
B MNPUKIAIHBIX, B TOM YHUCJIE COLUUAIbHO-3KOHOMUYECKUX
U (GU3MYECKUX 3aJadyax; HaXOAWTh IUIOWAAM M O0BeMbI (GUTyp
C TOMOUIBI0 HWHTErpaja; NPUBOAUTH NPUMEPbl MaTeMaTHYECKOIro
MOJIETMPOBAHMSI C TOMOIIbIO AU hepeHnaIbHbIX YPaBHEHHM

YMeHue omnepupoBarh MOHATUSAMU: Tpa@uK (yHKUUU, OOpaTHas
GyHKUMSA, KOMIO3UIUS (PYHKIMM, TUHEWHAs QyHKIMS, KBalpaTHUHAS
byHKUMsA,  paudoHanbHas ~ (QYHKIUSA,  CTENEeHHass  (QyHKIHS,
TpUrOHOMETpUYecKre (YHKUHUHU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMHU, MOKa3aTedabHas M Jorapupmuueckas (QyHKIUH; YMEHHE
CTPOUTH Ipa@UKU U3YyUEHHBIX (PYHKIUH, BHIOJHATH MPEeoOpa3oBaHUs
rpaduKoB QPyHKIIMHI, UCIIOJIB30BATh IPAPUKHU IJIs1 U3yUEHUS IPOLECCOB
¥ 3aBHUCHUMOCTEH, TP PEIICHUH 3a]a4 U3 IPYTUX YYEOHBIX MPEIMETOB
U 3a/lad W3 peajbHOM >KM3HU; BbIpaXaTh (HOpPMYIamMH 3aBUCUMOCTH
MEXy BEJIMYMHAMU; HUCIOJIb30BaTh CBOWCTBA M Tpaduku (QyHKIMMA
JUIsl pEIlIeHUs YpaBHEHWM, HEPaBEHCTB M 3ajlady C MapamMeTpaMy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pPELIEHUI
ypaBHEHUI, HEPAaBEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/ladyd Pa3HbIX THUIOB (B TOM YHCIIE
Ha TPOIEHTHI, JAOJU M 4YacTH, Ha JBHUKEHHE, padOTy, CTOMMOCTb
TOBapOB U YCIyT, HAJOTH, 33/1a4d U3 00JACTH YIpaBJICHUS JIUYHBIMU
U CeMEWHbIMU (HMHAHCAMH); COCTABJISTH BBIPAKCHUS, YpaBHEHHUS,
HEpPAaBEHCTBA W HX CHUCTEMbl [0 YCIOBHUIO 3aJadyd, HUCCIEAOBaTh
MOJIYY€HHOE PEIICHUE M OIICHUBATH MPaBIONO00HOCTh PE3YIbTaTOB;
YMEHUE MOJEIUPOBATh PEAIbHbIE CUTYallMH HA S3bIKE MATEMaTHKH;
COCTaBJISITh BBIPAYKECHUS, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBI
0 yCJIOBHUIO  3aJayd, MCCIEAOBAaThb IIOCTPOCHHBIE  MOJEIH
C WCHONB30BaHHWEM  ammapara aiareOpbl, HWHTEPIPETUPOBATH
IIOJIyYECHHBIN pe3yJIbTaT

YMeHue omepupoBaTh TMOHATUSAMH: CpefaHee apudMeTHuecKoe,
MeuaHa, HanboJbIlIee ¥ HANMEHbBIIIEe 3HAUCHUS, Pa3Max, TUCIIePCHs,
CTaHJApTHOE OTKJIOHEHWE YHCIOBOTO HAaOOpa; yMEHHE W3BIICKATh,
UHTEPIPETUPOBATh HWH(OpPMAINIO, TPEICTABICHHYI0 B TaOJHIaX,
HAa JuarpaMMmax, rpaduKax, OTPa)Xarol[yld CBOWCTBA pPEaTbHBIX
IPOIIECCOB W SIBIICHWUW; TMPEACTABIATH WHOOPMAIUIO C TMOMOIIBIO
Ta0NUI] U JUarpaMM; HCCJeA0BaTh CTATUCTUYECKHE JaHHBIE, B TOM
Yyucjie C MNPUMEHEHUEM TIpapuUUyecKuX METOJO0B M 3JIEKTPOHHBIX
CpPEeACTB; TpaUUecKdu HCCIEIOBATh COBMECTHbIE HAOIOICHUS
C MIOMOIIBIO JUAarpaMM PaCCEUBaHUS U JIMHEMHON PErpecCuu
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YMeHue OIepUpOBaTh NMOHATUAMU: CIYyYaWHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIYyYaHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C MCHOJb30BAHUEM I'papuecKUX METOJO0B; MPUMEHATh
(GOpMyIIbI CIIOKEHUS U YMHOXKEHHSI BEPOATHOCTEH, (POpMyIy MOITHOM
BeposiTHOCTH, (opmyny bepHymin, komMOuHaTOpHBIE  (haKThI
U (HOpMyJIbl; OLICHHMBATh BEPOSITHOCTH PEAbHBIX COOBITHI; yMEHHE
ONEpUPOBATh IOHATHSAMM: CIIy4alHass BEJIWYWHA, PACHPEICICHUE
BEPOSATHOCTEN, MaTeMaTU4ECKOe O’KUJAHUE, JUACTIEPCUS
U CTaHJApTHOE OTKJIOHEHUE CIIy4allHOM BENWYUHBI, (QYHKIIMU
pacnpenesneHuss M IUIOTHOCTH PaBHOMEPHOTO, I10KA3aTEIbHOIO
U HOPMAJIBHOTO pPaCHpPENEIICHUN; YMEHHUE HCIIOIb30BaTh CBOMCTBA
U3YUYCHHBIX pACHPEACICHUN Ul pelIeHus 3a7ad; 3HAKOMCTBO
C TMOHATUSAMHU: 3aKOH OOJBIIMX YHUCEJ, METOAbl BBIOOPOUYHBIX
UCCIIEOBAHNI; YMEHHE MPUBOJIUTH MPUMEPHI NPOSBICHUS 3aKOHA
OOJBIIMX YKCEN B MPUPOIAHBIX U OOLIESCTBEHHBIX SIBJICHUSX; YMEHUE
ONEpUPOBaTh  IOHATHUIAMHU: COYETAHWE, I[IEPECTaHOBKA, YHUCIIO
COUETaHUM, 4YHUCIO TepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOWHATOpHBIE (DaKThl U PACCYKIEHUS NI pPELICHMS
3aJa4; OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO  MOJEIb M HUHTEPIPETUPOBATH  IOJYYCHHBIN
pe3yabprar

YMeHue onepupoBaTh MOHATUSIMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA VTIJa, I[UJIOCKUA Yrod,
NBYTPaHHBIA yroj, TPEXTPaHHBIA YroJjl, CKPEIIMBAIOIINECS MPSIMBIE,
NapajieIbHOCTh U NEPHEHAUKYIISIPHOCTD IPSMBIX U IIIIOCKOCTEHN, YT O
MEXKIY OPSIMBIMHU, YTOJ MEXKIY INPSAMON U IIOCKOCTBIO, YIOJl MEXKIY
IJIOCKOCTSIMH, PAcCTOSIHUE OT TOYKHA JO IUIOCKOCTH, PACCTOSIHUE
MEXKIY MNOPSIMBIMH, PACCTOSAHUE MEXIAY IUIOCKOCTSMH; YMEHUE
UCIIOJIb30BaTh MPHU PEUICHUU 3a7ad HU3yYCHHbIE (PaKThl U TEOPEMBI
IJIAHUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIErO
MHpA;  CTPOUTH  MATEMATUYECKHME  MOAEIM C  MOMOIIBIO
F€OMETPUYECKUX IOHATUM W BEJIIMYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh NOHATUAMU: TUIOAJL PUTYPBI, 00BEM (DUTYPBHIL,
MHOT'OTPaHHUK, MPaBUJIbHBIN MHOTOTPaHHUK, ceyeHue
MHOTOTpaHHUKa, Ky0, mapajuienenumnes], mpu3Ma, nupamMuaa, Gurypa
U TOBEPXHOCTh BpAIllEHUSs, IIWIMHAP, KOHYC, I1ap, cdepa, miomaib
chepbl, IMJIOMIA[b MOBEPXHOCTU MHUPAMUAbL, MPU3MBI, KOHYCa,
UUWIMHApa, 00beM KyOa, TMPSIMOYroJIbHOTO Mapajljieienunesaa,
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NUpaMuIbl, NPU3MBbI, LWIMHApA, KOHYyca, Imapa, pa3BepTka
NIOBEPXHOCTH, CEUEHHs KOHYCa W UWIMHIpA, NapaJUIEIbHBIE OCH
WIM OCHOBaHMIO, CEUYEHME IlIapa, IJIOCKOCTb, Kacarouasics cQepsl,
UWIMHAPA, KOHYCa; YMEHHME CTPOUTH CEUYECHHE MHOTOTPAaHHMKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPBI U TTOBEPXHOCTH BpAIEHUS, UX
CEYEHUs, B TOM YHUCJIE C NOMOIUBIK AIEKTPOHHBIX CPEICTB; YMEHHE
OPUMEHSATh CBOHCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSATEIBHO
dopMynHpoBaTh ONpEAeNieHUs H3ydyaeMblX (Uryp, BbIIBUTaTh
TUIOTE3bl O CBOMCTBaAX M TMpPHU3HAKaX TeOMETPUYECKuX (uryp,
00OCHOBBIBaTh ~ WJIM  OINpOBEpraTh UX; yMEHHE MPOBOIUTH
kjgaccupukanuoo ¢GUryp Mo pas3idyHbIM [PU3HAKAM, BBIIOIHIThH
HEOOXOIMMBIE JIOMIOJIHUTENbHbIE TOCTPOCHUS

11

YMeHue omnepupoBaTh TOHSATHUSMHU: JBHKCHHE B MPOCTPAHCTBE,
napajuieJIbHBIN ePEeHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue Moa00usI, MOJ00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W MOJJOOHBIC (PUTYPHI, B TOM YHCJIE B MIPHPOIC,
MCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh T€OMETPUYECKHUE OTHOIICHUS
P PEIIeHUU 3a]a4; HaXOJUTh T€OMETPUUECKHE BETUYHHBI (JIJIMHA,
yroJ, IUIoniaab, 00beM) MpPHU PEIICHUH 3aJad U3 JAPYTUX Y4eOHBIX
OpeIMEeTOB W M3  peambHOM  JKW3HW; YMEHHUE  BBIYHUCIATH
reOMETPUYECKUE BEJIMUYHMHBI (JIJTMHA, YTOJI, TUIOMIalb, 00bEeM, IJIOIIAh
MOBEPXHOCTH), UCIOJb3Yysd U3y4eHHbIe (OPMYIbl U METO/bI, B TOM
quclie: IUIOMAAb TOBEPXHOCTH TMHPAMHJIBI, TPU3MBI, KOHYCa,
MWIMHApa, IUIomanb cdeppl; o0beM KyOa, MPSIMOYTOJBHOTO
napajiesienuneia, TupaMuabl, TPU3Mbl, HWINHApPA, KOHYyca, MIapa;
yMEHHE HaXOAUTh OTHOIICHHE 00bEMOB MOJTO0HBIX PUTYp

12

YMeHue onepupoBaTh MOHSATUSIMH: NPSIMOYroJibHasi —CHUCTEMa
KOOpPJAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIMHATHI BEKTOpPA, CyMMa
BEKTOPOB, MPOU3BEJACHUE BEKTOPA HA YHUCIIO, PA3I0KEHHE BEKTOpa
1o 0a3ucy, CKaISIPHOE MPON3BEICHNE, BEKTOPHOE MTPOU3BEIACHUE, YT O
MEXKITY BEKTOpaMHU; yMEHUE UCIIOJIb30BATh BEKTOPHBI
Y KOOPJMHATHBIA METOJ AJIsl pELIEHUS T€OMETPUYECKUX 3a/1au U 3a/1a4
JIPYTHX Y9eOHBIX MTPEAMETOB

13

YMeHre BBIOWpATh TMOAXOASIIMK METOJ IS pelIeHUs 3aaadw;
IIOHMMaHWE 3HAYMMOCTH MAaTEMaTUKW B W3YYEHUHU OPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W SIBICHUH; yMEHWE paclo3HABaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE MPUBOJIUTH
IPUMEPBl MATEMATHYECKUX OTKPBITUA POCCHMCKOW HW MHUPOBOH
MAaTeMaTHUYE€CKON HAYKHU
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IlepedeHsb 3j1eMEHTOB coep KaHus, NpoBepsaeMbIXx HA EI'D mo maremaTtuke

Kon [IpoBepsieMsblii 2JIEMEHT COAECPIKAHUA
1 Hucna v BIYACICHUS

1.1 |HarypanbHhble u uensie uncia. [lpusHaku 1e1MMoCTy UEAbIX YUCeT

1.2 Panmonanbabie yncna. OOBIKHOBEHHBIE U JIECSITHUYHBIC APOOH, MPOLICHTHI,
OCCKOHEYHBIE TIEPHOIUICCKUE APOOH

1.3 ApudmeTrnueckuii KOpPEHb HaTypajabHOU CTEIICHU. JevicTBus
¢ apuPMETHICCKUMU KOPHIMHU HaTypaIbHOUW CTCIICHH

1.4 CreneHb ¢ 1enbM nokazaresieM. CTENeHb ¢ pallMOHAJIbHBIM TOKAa3aTeNEM.
CgolicTBa cTeneHU

1.5 | CuHyc, KOCUHYC M TAHTE€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTCHC YHCJIOBOTO apryMeHTa

1.6 |Jlorapudm uncna. JlecaTHUHBIC U HATypaTbHBIC JOTAPHPMBI

1.7 | HdewicTBuTenbHBIC YKciia. ApupMeTHUECKUE ONepalnu ¢ 1eHCTBUTEILHBIMU
yuciamu. [IpubnuxeHHble BBIYMCICHUS, MpPaBUIa OKPYIJICHUS, MPUKHIKA
U OLIEHKA pe3yJIbTaTa BEIUUCIECHUMN

1.8 |IIpeoOpa3zoBaHue BhIpA)KEHUMA

1.9 | KommiekcHblie yncna

2 VYpaBHEHUS U HEPABEHCTBA

2.1 | Lensie u ApoOHO-palIMOHAIBHBIC YPAaBHCHHUS

2.2 | HppamumoHaibHbIC YpaBHCHUS

2.3 TpuroHomeTpuyecKkue ypaBHEHHs

2.4 | TlokazaTenbHbIC U IOTapU(PMUUECKIE YPAaBHEHUS

2.5 | llensie u npoOHO-palIMOHATFHBIC HEPABEHCTBA

2.6 | UppammoHanbHble HEpaBEHCTBA

2.7 |IlokazaTenbHbIC U TOTapu(MHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpuyecKkue HepaBeHCTBA

2.9 CucTtembl U COBOKYITHOCTH YPaBHEHUI 1 HEPABEHCTB

2.10 | YpaBHEeHUSs, HEPABEHCTBA M CHCTEMBI C ITapaMeTpaMu

2.11 | Marpwuia cucTeMbl JUHEHHBIX ypaBHeHMA. OTIpeenTeIh MATPHUIIHI
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3 OyHKIUHU U TpaduKu
3.1 OyHKIMA, cnocoObl 3amanus QyHkuuu. ['padpuk QyHkumu. B3anmuo
oOpatHble (yHkuuu. YetHele U HeueTHble (QyHkIMH. Ilepuoanueckue
byHKIUHA
3.2 | OOnacTp onpeAeneHuss U MHOXKECTBO 3HaueHU pyHnkuuu. Hynau @yHkiuu.
[TpomexyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYyTKM MOHOTOHHOCTH ()YHKIIWH.
MakcumMymMbpl W MHHMMYMBI QyHKIUH. HaunOonbliee W HauMeHbIee
3HaYeHHe (PYHKIUU Ha TIPOMEKYTKE
3.3 | Crenennas GyHKIMS C HATYpaJIbHBIM U LIEJbIM MTOKa3aTeneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0i CTENEeHU
3.4 | Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U rpapuKu
3.5 |Iloka3arenpHas u norapudmuueckas GyHKINU, UX CBONCTBA U rpaduKu
3.6 Touku pazpsiBa. AcuMnToThl TpadukoB QyHkIui. CBOICTBA (YHKIUH,
HETIPEPHIBHBIX HA OTPE3KE
3.7 | IlocinenoBatenbHOCTH, CIOCOOBI 3a1aHUS TTOCIEI0BATEILHOCTEH
3.8 | Apudmernueckass u reoMmerpuueckas mnporpeccun. dopmyna CIOKHBIX
IPOLICHTOB
4 Hauana MmatemaTrueckoro aHanusa
4.1 [TpousBonnas Gynkuun. [Ipon3BoaHBIC AIeMEHTAPHBIX () YHKIIHIMA
4.2 [IpuMeHeHne TPOU3BOIHON K MCCICAOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTH
U 3KcTpeMyMbl. HaxokaeHue HamOOJbIIEr0o W HAUMEHBIIEro 3HAYCHMS
GbyHKIMM Ha OTpe3Ke
4.3 | IlepBooOpa3nas. MHTerpan
) MHoOXxecTBa U JIOTuKa
5.1 MHo»xecTBO, onepaluu HaJ MHOKecTBaMHU. J(narpamMmmsl Ditnepa — Benna
5.2 |Jloruka
6 BeposiTHOCTh M cTaTUCTHKA
6.1 |OnwucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 | KomOunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
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®denepanpHas padbouas nporpamma | Matemaruka. 10-11 xmaccel (yriryOJaeHHBIH ypOBEHb)

7.2 [IpsiMbIE ¥ IIIOCKOCTH B TPOCTPAHCTBE
7.3 | MHOrorpaHHuku

7.4 | Tena u MOBEPXHOCTH BPALLIECHUS

7.5 | KoopauHAaThbl 1 BEKTOPHI
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