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Toscnumenvhas 3anucka

[IporpamMma 1o maremMaruke yriyOJ€HHOIO ypOBHS i1 OOydYaroIIMXCS Ha YpPOBHE
cpeaHero oo6mero obpaszoBaHus paspaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABIIEMbIX K MATEMATUYECKOMY 00pa30BaHUIO,
U TpaaulMid poccuiickoro oOpa3zoBanus. Peanmuzanus nporpamMmbl 1O MaTeMaTHKE
o0OecrieunBaeT OBJIAJICHUE KIIIOUEBHIMH KOMIIETEHLHUSMHU, COCTABJISIOIIMMH OCHOBY JJIs
caMOpa3BUTHA M HENPEPHIBHOTO 00pa3oBaHUs, UEJIOCTHOCTh OOLIEKYJIbTYPHOTO,
JMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JMYHOCTH 00YyYarOIINXCS.

B mporpamme mo mMaTeMaTHMKE yYTE€Hbl MJIEM U IOJOKEHUS KOHLEILHUHA Pa3BUTHS
MareMaTthyeckoro oOpa3zoBanus B  Poccuiickoit  ®epepammu. MaTtemaTHdeckoe
oOpa3oBaHHE JIOJDKHO peliaTh 3a7ady oOecreueHHus HEoOXOAMMOTO CTpaHe dYHucia
oOyyJarouxcsi, mMareMaTHdeckass MOATrOTOBKAa KOTOPbIX ObLla OBl JOCTaTO4YHA JJis
MPOJIOJDKEHNUsST O0pa30BaHMs MO Pa3jIMYHbIM HANpPaBICHUSIM, BKIIOYAsl MPENOJIaBaHUE
MaTE€MaTUKH, MaTeMaTHYECKUE HCCIeAOBaHUs, paboTy B cdepe HHPOPMALMOHHBIX
TEXHOJIOTHI U JPYTUX, a TaKKe o0ecrneyeHus s KaKI0ro 00ydaroIerocss BO3MOKHOCTH
JOCTH)KEHUSI MATEMATUYECKOM MOATOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM €MY YPOBHEM.
Ha peuienne 3tux 3a7a4 HalejieHa mporpaMma o MaTeMaTuke yriyO0ia€HHOro ypoBHS.

HeobxoaumocTh MaTeMaTHYECKON MOATOTOBKH OOYyCJIOBIieHA OOYCJIOBIEHO POCTOM
YHCJIAa CIIEHHAIIBHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MAaTEMaTHKH (B
chepe SKOHOMHUKH, OHU3HECE, TEXHOJOIMYECKHX O00JIacTsAX, T'yMaHMTapHBIX cdepax).
KonunuecTtBo oOyuatonuecsi, [Uisi KOTOPbIX MAaT€MaTUKa CTAHOBHUTCS (PYHIAMEHTOM
oOpa30BaHMsl, TUIAHUPYIOLIUX 3aHUMAThCSI TBOPUECKOM U HCCIEeN0BaTENbCKOM paboTol B
o0jacTu MareMaTHKd, WHGOpPMATUKH, (U3MKH, SKOHOMHUKM W B Jpyrux oOjacTsX,
YBEJIMUMBAETCS, B TOM YHCIIE C YYETOM OOy4YaroIIMXcCsi, KOMy MaTeMaThKa HyXHa i
MCIIOJIb30BaHUs B MPO(PECCUX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C HEW.

[IpuknagHas 3HAYMMOCTb MATEMATHKU OOYCIIOBJIEHA TEM, 4YTO €€ MpPeaMETOM
ABISAIOTCA (DyHIAMEHTANbHBIE CTPYKTYPHl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIC  OTHOIICHHUS, (PYHKIMOHAJIbHBIE  3aBUCUMOCTH U  KaTeTOPUHU
HEONPEIENEHHOCTH, OT MPOCTEHIINX, YCBAUBAE€MbIX B HEMOCPEACTBEHHOM OIIBITE, 0
JOCTATOYHO CJIOYKHBIX, HEOOXOAUMBIX Ui Pa3BUTHUSL HAYYHBIX M TEXHOJOTHUYECKHUX HJICH.
be3 KOHKPETHBIX MaTeMaTH4YEeCKUX 3HAHWW 3aTPyJHEHO IOHMMAHWE IPHUHIIMIIOB
YCTPOMCTBA M HCIOJIb30BaHUS COBPEMEHHOM TEXHUKH, BOCIPUATHE M WHTEPIPETALIUS
pa3HOOOpa3HOM  COLMAJIbHOM,  SKOHOMHYECKOW,  IOJIMTUYECKOW  HMH(popmanuu,
Manos(p(eKTUBHA IOBCEJIHEBHAsI IpaKTHYECKas JesATENbHOCTb. Bo MHoOrumx cdepax
npo(hecCHOHAIBHON NeATEIbHOCTU TPEOYIOTCS YMEHMSI BBINOIHITh Pacy€Thl, COCTABIATh
QJITOPUTMBI, IPUMEHSATH (YOPMYJIbI, IPOBOAUTH TEOMETPUUECKUE U3MEPEHUS U TIOCTPOEHUS,
YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(POPMALIMIO B BUE TaONHIL,
Auarpamm 1 rpapukoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIydailHbIX COOBITUH.

OAHOBpEMEHHO C pacimudpeHueM chep NpUMEHEHUs] MAaTeMaTUKU B COBPEMEHHOM
oOmiectBe BcE Oojiee BaXKHBIM CTAHOBHUTCS MaTeMAaTUYECKUH CTHIIb MBIIUICHUS,
MPOSIBJISIOLIMICSA B OINPEACNIEHHBIX YMCTBEHHBIX HaBblKax. B mporuecce H3ydeHHs
MaTEeMaTHKHU B apceHal MPUEMOB U METOIOB MBIIIJICHUS Y€JIOBEKA €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCS MHIYKIUS U AeNyKuus, 0000IIeHne U KOHKpEeTH3alsi, aHallu3 U CHUHTE3,
Kiaccuukanmsa M cucTeMmaruzauus, aOcTparupoBaHue U aHaiorus. OOBEKTHI
MaTEeMaTUYECKUX YMO3aKIIOUEHUH, MPaBUIa UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHMM, CHOCOOCTBYIOT BBIpaOOTKE YMEHHS  (POPMYJIHPOBATH,



00OCHOBBIBaTh W JIOKAa3bIBaTh CYXXIEHUS, TeM CaMbiM (DOPMUPYIOT JIOTMUECKHUH CTHIIb
MbIlIJIeHUs.  Benymias — poiab  OpUHAANEKUT  MaTeMaTUKe B (OPMHUPOBAHUU
ANTOPUTMHUYECKON KOMIIOHEHTBl MBIIUICHHS W BOCHUTAHUMW YMEHHUH JEHCTBOBATh IO
3aIaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh HM3BECTHBIE M KOHCTPYHpPOBAaTh HOBBIE. B
Mpoliecce PEIeHMs 3a7a4 - OCHOBBI JUIsl OPTaHU3alMK Y4eOHOUM JesATeIbHOCTH Ha YPOKax
MaTeMaTUKH - Pa3BUBAIOTCS] TBOPUECKAs U MPUKIAJAHAS CTOPOHBI MBIIUICHUSI.

OOyuenune martemaTHKe MaéT BO3MOXKHOCTH Pa3BUBATh Yy OOYYaIOIIUXCS TOYHYIO,
parMoHANBHYI0 M WH()OPMATUBHYIO pedyb, YMEHHE OTOMpaTh HauOOJIee TMOIXOSAIINE
S3BIKOBBIC, CHMBOJUYECKHE, TpaduyuecKue CpeAcTBa ISl BBIPAXKEHUS CYXKICHUU U
HarJIsiJHOTO UX MPEACTaBICHUS.

HeoOxoaumbiM KOMIIOHEHTOM OOIel KyJIbTYphl B COBPEMEHHOM TOJKOBAHHH
SBJISIETCS OOII[ee 3HAKOMCTBO C METOJIJaMH TTO3HAHUSI ICUCTBUTEIILHOCTH, TIPEICTABICHUE O
npeaMeTe W METOJE MaTeMaTHKU, €ro OTIMYMSAX OT METOJO0B €CTEeCTBEHHBIX U
T'YMaHUTApHBIX HAyK, 00 0COOCHHOCTSX NMPUMEHEHUS MaTEMATUKH JIJIsl PEIICHUs] HAyYHBIX
Y MPUKIIAHBIX 3a7a4. MaremaTruueckoe oOpa3oBaHre BHOCUT CBOM BKJIa B (POpMUpOBaHUE
oO1el KyJIbTyphl YEJIOBEKA.

N3yueHne maTeMaTUKH CIOCOOCTBYET JCTETUYECKOMY BOCIMTAaHUIO YEJIOBEKa,
MOHMMAHUIO KpPacoThl W U3SIIECTBA MATEMaTUYECKUX PACCYXKIEHUM, BOCIPUSITHUIO
reOMEeTpUUYECKUX POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[IpuopurerneiMu 1ensiMu oOydeHus: matematuke B 10-11 kmaccax Ha yriayOiaéHHOM
YPOBHE MPOJIOTIKAIOT OCTABATHCS:

dbopMHUpOBaHHE IIEHTPAJIbHBIX MATEMATUYECKUX TMOHATUNA (YUCIO, BEJIUYHMHA,
reoMeTrpuyeckas (purypa, nepeMeHHasi, BEposiTHOCTb, (DYHKIIMSI, TPOU3BOIHAS, HHTErpal),
00ecreynBaIINX MPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30oBaHus
00yYarOIIMXCS;

MOJIBEJICHUE OOyJarommxcss Ha JOCTyMHOM /Ui HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATHKU U OKPYXKAIOIIETO0 MUpA, MOHUMAHUIO MATEMAaTUKU KaK 4acTu
oO11el KyIbTyphl YEIOBEUECTBA;

pa3BUTHE WHTEIUICKTYaJlbHBIX W TBOPYECKUX CIIOCOOHOCTEW 00ydJarommxcs,
MO3HABATEJIbHOW AKTUBHOCTU, HUCCIEAOBATEIBCKUX YMEHHM, KPUTUYHOCTH MBIILJICHUS,
MHTEpEeca K U3YUYECHUIO MAaTEMATHUKH;

dbopmupoBaHre  (PYHKIIMOHAJIIBHOM  MaTEMaTUYECKOM TPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTEMAaTUYECKUE AacClEKThl B PEAJbHBIX JKMU3HECHHBIX CUTyallUsX U NpH
U3YYEHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dbopMmynupoBaTh MX Ha S3bIKE MAaTEMaTHKH M CO3/laBaTh MAaTEMAaTHUYECKHE MOJEINH,
OPUMEHATh OCBOCHHBIM  MAaTeMaTUYECKH  anmapar sl  PELICHHUs  MPaKTHUKO-
OPUEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLIECHUBATh MTOJIYYEHHbBIE PE3YJIbTATHI.

OCHOBHBIMHM JIMHUSIMH coJiepkaHusi mateMatuku B 10-11 kmaccax yriyOi€HHOTO
YPOBHS SBIAIOTCS: «YKca U BEIYUCICHUSY, «Anredpay («Anredpandeckue BbIPaKeHUs,
«YpaBHEHHUSI W HEpaBeHCTBa»), «Hauanma marematumdeckoro ananmsa», «l'eomerpus»
(«'eomeTpuueckue QUrypbl U X CBOWCTBa», «l3MepeHrne reOMEeTpUUYECKUX BEIUYUHY),
«BeposiTHOCTh M CTaTUCTUKa». J[aHHBIE JIMHUU Pa3BUBAIOTCA MNapajlieNIbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTHKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM
KOHTaKTe M B3auMojeicTBUU. Kpome 3TOro, ux 00beAMHSIET JIOTHUECKasi COCTABIISIONIAs,
TPAIUIIMOHHO TMPUCYIas MaTeMaTUKE W MPOHU3BIBAIOIIAS BCE MAaTEMAaTUUYECKHUE KYpPChl U
conepxkarenbHbie JMHUU. ChopmynupoBanHoe Bo @I'OC COO tpeboBaHHME «yMEHHE
OMepUpoBaTh TMOHATHSIMU: ONpEJEICHUE, aKCuoMma, Teopema, CJEACTBUE, CBOMCTBO,



NpU3HAK, J0Ka3aTeIbCTBO, PaBHOCWIbHBbIE (OPMYJIUPOBKH, yMEHUE (POPMYIHPOBATH
oOpaTHOE M MPOTHUBOIOJIOKHOE YTBEPKIEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
WCIIONB30BaTh  METOJ  MATEMAaTHYECKOM HHAYKIUH, MPOBOAUTH JIOKA3aTEJIbHbIC
paccy X IeHus MPU PEUIEHNH 3a7a4, OLIEHUBATh JOTHUECKYIO MPABUIIBHOCTh PACCYKICHHIN
OTHOCUTCSI KO BCEeM YyYeOHBIM KypcaMm, a (OPMUpPOBAHHME JIOTUUYECKUX YMEHUU
pacrmpenesnsercs 1o BceM rojiaM o0ydeHus: Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusI.

B cootBerctBrm ¢ ®I'OC COO MaremaTuka sBISICTCS 00s3aTEIBHBIM IIPESIMETOM Ha
JaHHOM  ypoBHE  oOpa3oBaHus. Hacrosimieir  mporpamMmoil MmO  MaTeMaTHKe
MpeaycMaTpuBaeTcs H3ydYeHne yudeOHoro mnpenMera «MaremaTukay B paMKax TpEX
y4eOHBIX KypcOB: «AureOpa W Havala MaTeMaTHYecKoro aHamms3ay, «['eomerpusy,
«BeposaTHOCTh U cTaTUCTUKa». DOPMHUPOBAHUE JIOTUUECKUX YMEHUM OCYIIECTBIISIETCS Ha
MPOTSKEHUU BCEX JICT OOYyUCHHS Ha YPOBHE CpPeAHEro o0Iero oopa3oBaHus, a dJIEMEHTHI
JIOTHKY BKJIIOUAIOTCS B COJIEPKAHME BCEX HA3BAHHBIX BBINIEC YUYEOHBIX KYPCOB.

OOGmiee yncno yacoB Jj1sl u3ydyeHus MmateMatuku - 408 gacos: B 10 kiacce - 204 yaca
(6 yacoB B Hepento), B 11 knacce - 204 gaca (6 yacoB B Henento). M3 Hux:

Kypc «AnreOpa U Hayajia MaTeMaTH4eckoro ananusa» - 204 yaca: B 10 kiacce - 102
yaca (3 yaca B Hefento), B 11 kiacce - 102 gaca (3 yaca B Heleno);

Kypc «I'eomerpus» - 136 yacos: B 10 kiacce - 68 yacos (2 yaca B Hezeno), B 11 kinacce
- 68 yacoB (2 yaca B HEJIEINIO);

Kypc «BeposaTHOCTB 1 cTaThCcTHKaY - 68 yacoB: B 10 kinacce - 34 yaca (1 gac B Hefieno),
B 11 kiacce - 34 gaca (1 4ac B HeeIo).

IInanupyemule pezynromamsi yueoHo20 npeomema

Jluunocmmuule pesynomamoi

B pesynprate m3ydeHuss MaTeMaTHKH Ha YPOBHE CPETHETO 00IIero oOpa3oBaHUS Y
oOyudaromerocst OyayT c)OpMUPOBAHBI CIEAYIOIINE JUYHOCTHBIE PE3YIbTATHI:

1) rpa>x1aHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULIMK OOydYalolerocss KaK AaxkTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCHMCKOTO OOIIECTBa, MPEACTABIECHUE O MaTeMaTHYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBJICHUU, MPOLEAYpP T'Pa’kKJaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), YMEHHE B3aUMOJICMCTBOBATh C COIMAIbHBIMU
WHCTUTYTAMH B COOTBETCTBUHU C UX PYHKIUSIMU U Ha3HAYCHHUEM,;

2) MaTpuOTHYECKOTO BOCTIUTAHMUSL:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAXKJAHCKOM HMACHTHUYHOCTH, YBAXKEHUS K
OpOLUIOMY M HACTOSAIIEMY POCCHUHCKOM MaTEMaTUKH, IEHHOCTHOE OTHOILIEHUE K
JOCTHXKEHUSIM POCCUUCKMX MATEeMAaTHKOB W POCCHUMCKOM MaTeMaTHYEeCKON IIKOJIbI,
MCIIOJIb30BAaHUE 3THUX JOCTIXKEHUHN B APYTUX HAYKAX, TEXHOJOTHUSX, chepax SKOHOMUKH;

3) yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHHE MJYXOBHBIX IIEHHOCTEM pOCCHHCKOIO Hapoja, CPOpPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUSA, S3TUYECKOTO TIOBEACHHUSA, CBSI3aHHOTO C TPAKTUYECKUM
MPUMEHEHHUEM JIOCTHKEHUN HAYKH U I TEIbHOCTHIO YYEHOT0, OCO3HAHKE JIMYHOTO BKIJIa1a
B IIOCTPOEHHUE YCTONUMBOTO OYyAyIIETo;



4) 5CTETUYECKOTO BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYas OCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajJad, PEIICHUH, pacCyX IACHUN, BOCHPUUMYUBOCTH K
MaTEMaTUYECKUM aCTIeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) puznueckoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSATH MaTEMaTUYECKHE 3HaHUS B HHTEpecax
3I0POBOTO U 0€301acHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 370POBBIO
(3mopoBoe TMTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATAA W OTHbIXa, PEryJisapHas
¢du3nYecKass aKTUBHOCTH), (PM3MUYECKOE COBEPIIEHCTBOBAHUE MPU 3AHATHUAX CIIOPTHBHO-
03JI0POBUTENBHOM JEATEIBHOCTHIO;

6) TPyAOBOTO BOCIIUTAHMUS:

TOTOBHOCTh K TPYyay, OCO3HaHUE IEHHOCTH TPYAOTIO0Hs, WHTEPEC K Pa3IUIHBIM
chepam mnpodeccHoHATBLHON JEATEBHOCTH, CBS3aHHBIM C MaTeMaTUukod u eé
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl npodeccnu wu
peann30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTH W CIOCOOHOCTh K
MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHWIO HA MPOTSHKCHWHW BCEH JKH3HM,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHHM MPAKTUYCCKUX 3aJad MaTEeMaTHYCCKOU
HaIPaBJICHHOCTH,

7) SKOJOTUYECKOTO BOCITUTAHUS:

c(hOpPMHPOBAHHOCTh SKOJOTUYECKOW KYJBTYpPbl, MOHUMAHUE BIMSIHUS COIMAIBHO-
HKOHOMHUYECKHX IMPOILIECCOB HA COCTOSIHUE MPUPOJIHON M COIMAIBHOM CPEJlbl, OCOZHAHHE
rJI00aJIbHOTO ~ XapakTepa JKOJIOTMYECKUX TMpoOJieM, OpHUEHTalMs Ha MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUWM JUIsl pEHIeHHs 3a7ad B OOJACTH OKpYXalolehd Cpenbl,
MJIAHUPOBAHKUE TOCTYNKOB U OILIEHKM WX BO3MOXKHBIX TMOCIEACTBUN I OKPYKArOIIEH
Cpelpbl;

8) LIEHHOCTH HAYYHOT'O MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHKU, MOHUMAaHWE MaTEeMaTHYECKON HayKHh Kak
chephl 4eIOBEUECKON JEATEIHHOCTH, ATANOB €€ Pa3sBUTHS M 3HAYMMOCTH ISl Pa3BUTHS
[IMBWJIM3AIMHN, OBJIAJCHUE SI3BIKOM MAaTEMaTHKH W MAaTeMaTHYeCKOW KyJIbTypod Kak
CPEIICTBOM TO3HAHUS MHUPA, TOTOBHOCTH OCYIIIECTBIIATH MPOCKTHYIO M MCCIICIOBATEIHCKYIO
NEeSTENbHOCTh UHJIMBUIYATIbHO U B TPYIIIIE.

Memanpeomemusie pe3yivmamol

B pesynbrare m3yueHus MaTeMaTUKH Ha YPOBHE CpeaHero oOuiero oOpa3oBaHUs Y
oOyyatomerocss OyayT chopMupoBaHbl [O3HABATEJIbHbIE YHUBEpPCAJIbHBIE Y4ueOHbBIC
JNEUCTBUSA, KOMMYHUKATHUBHBIE YHHBEpCAJIbHbIE Yy4deOHbIE JEUCTBUS, pEryJSITUBHBIC
YHUBEpCalbHbIe yUeOHbIE ICUCTBUS, COBMECTHAS ACSATEIbHOCTb.

VY oOyuarorierocst OyayT chopMupoBaHbI Cleayomue 0a30BbIe TOTUUECKHUE ISHCTBHS
KaK 9acTh MIO3HABATEIHLHBIX YHHUBEPCATBHBIX YICOHBIX JCHCTBUN:

BBISBJIATH U XapaKTePHU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMAaTHYECKUX 0OBEKTOB,
MOHSITHIA, OTHOIICHHH MEXIy TOHATHAMHU, (OPMYJIHPOBATh OIPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIICCTBEHHBIN NMpPHU3HAK KJIACCU(UKAIIMHA, OCHOBAHHS JIJIsi 0000IIECHUS U
CpaBHEHHS, KPUTEPUH TPOBOJIUMOI0 aHAIN3a;

BOCIPHUHUMATh, (POPMYIUPOBATH M IIPEOOPA30BhIBATh CY)KICHUS: YTBEPAUTEIbHBIC U
OTpHIIaTeNIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHbBIC,



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTUBOPEUHUsS B
dakTax, TaHHBIX, HAOIIOICHUSX U YTBEPIKICHUAX, MIpEeAarath KPUTCPUU IJIS BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U WHAYKTUBHBIX
YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH  CAMOCTOSITEIPHO  JIOKA3aTEIbCTBA MATEMATUYECKHX  YTBEPKICHHMA
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPaMBATh AapTyMEHTAIUIO, MPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BBIOMPATHh CMOCO0 perneHus yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BeIOMpaTh Hanbosiee MOAXOANUNA C Y4ETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPUEB).

V¥ oOyuaromerocst OyayT copMUpoOBaHbI Clieayromre 0a30BbIe UCCIEI0BATEIbCKUE
JACHCTBHS KaK 4acTh MO3HABATEIBHBIX YHUBEPCATHHBIX YUCOHBIX JCHCTBHIA:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNA  WHCTPYMEHT  TO3HAHWUS,
(bopMynupoBaTh BONPOCHI, (PUKCHPYIOLIME MPOTHBOPEUYUE, NPOOJIEeMy, yCTaHABIUBATH
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOANTHh CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN DJKCIEPUMEHT, HCCIEA0BaHUE TIO
YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTuyeckoro oOBeKTa, SBJIEHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMU, SBJIICHUSMU, IPOLIECCAMU;

CaMOCTOSTENbHO  (OPMYJIUPOBAaTh OOOOIIEHUST W BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIIOACHUS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOJYyUEHHBIX
PE3yJIbTAaTOB, BHIBOJOB U 000OIICHUI;

IPOrHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE Ipolecca, a TakKe BBbIIBUTATh
MPEATNOJI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

VY obyuatomerocst 0yyT chopMUpOBaHBI YMEHUS paboTaTh ¢ HHPOpPMaIUEH KaK 9acTh
MMO3HABATEIIbHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:

BBISIBIIATH A€(PUITUTHI HHGOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJII OTBETA HA BOIIPOC H
TUTSI pEIICHUS 3a/1a4H;

BBIOMpPAaTh WH(POPMAIIMIO W3 WMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEeMAaTH3UPOBaTh W HMHTEPIPETUPOBATH HH(DOPMAIHMIO PA3TMYHBIX BHIOB U (POpM
TIPEICTABJICHNUS;

CTPYKTYypUpOBaTh WHGOPMAIMIO, TPEICTaBIATh €€ B pa3IMuHBIX (opMax,
WLTIOCTPUPOBATH TpapUIECKH;

OIICHMBATh HAAEKHOCTh HWHPOPMAIIUH IO CAMOCTOSITENBHO C(HOPMYITHMPOBAHHBIM
KPUTEPHSIM.

Y  oOyuwaromerocs OyayT chopmupoBaHbl yMEHUsS OOIICHHWS KaK 4YacTh
KOMMYHHKATHUBHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBUM:

BOCIPUHUMATH U ()OPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH U IEIISIMH
OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX H MTUCHMEHHBIX
TEKCTaxX, J1aBaTh MOSCHEHUS IO XOAY PEIICHUs 3a/Ja4d, KOMMEHTHPOBAThH TOJyUEHHBIN
pe3yJIbTaT;

B X0J1¢ 00CYKICHHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMOM TEMBI, IPOOIICMBI,
pelraeMoil 3a/a4um, BBICKA3bIBAaTh HMJICH, HAIICJICHHBIC HAa MOWMCK PEIICHHS, COIOCTABIISATH
CBOM CYXKJCHHS C CYXXJACHHUSIMHM JAPYTHX YYaCTHUKOB JHMAJiora, 0OHApYKHUBATh pa3Inyure U



CXOJICTBO TO3MLHMH, B KOPPEKTHOH ¢(opme QopMynHpoBaTh paszHOTIACUS, CBOM
BO3PaXKCHHUS;

NPEJCTABIATH PE3yIbTAaThl PEIICHH 3a/1a4l, SKCIIEPUMEHTA, NCCIIC0BAaHUS, TPOEKTA,
CaMOCTOSITEJIbHO BBIOMpATh (OpMaT BBICTYIUIEHHS C Y4ETOM 3a/Jay MpPE3CHTAlMH |
0COOEHHOCTEN ayJUTOpPUHU.

VY oOyuaromerocss OynyT COpPMUPOBAaHbI YMEHHS CaMOOPTaHMU3AalMM KaK 4YacTb
PETYJSTUBHBIX YHUBEPCATBHBIX YUEOHBIX JIEHCTBHIA:

COCTABJISITH IIJIaH, aJITOPUTM PEIICHUS 3a7a4d, BRIOUPATh CIIOCO0 PEIIeHUs ¢ YI4ETOM
UMEIOLIUXCA  PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMAIIUH.

Y oOyuaromerocs OyayT chOpMHUpPOBAaHBI YMEHHUS CAMOKOHTPOJIA KaK 4YacTh
PETYISATUBHBIX YHUBEPCATbHBIX YICOHBIX JIEHCTBHIA:

BJIQJICTh HABBIKAMH TI03HABATEIBHON pe(eKCHMM Kak OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUH W MBICTUTENBHBIX TPOIECCOB, WX PE3yJNbTAaTOB, BIAJIETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelIeHrs MaTeMaTHIeCcKoi 3a1a4i;

MPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEIICHUHN 3a7a49H, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JIaHHBIX, HANJICHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE pE3yJIbTaTa IEIU W YCJIOBUSM, OOBSCHATH NPUYUHBI
JOCTH)KEHUS WM HEJOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTU, HAXOIUTh OMIMOKY, aBaTh
OILICHKY MPUOOPETEHHOMY OIIBITY.

VY obyuatomerocst OyayT choOpMUPOBAaHbI YMEHUSI COBMECTHOM J1€ATEIbHOCTH:

MOHUMATh M HCIOJ30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU PaOOTHI
IPH pEIIeHUH y4eOHBIX 3a]1a4, TPUHUMATH 11€]h COBMECTHOM I€ATEIHHOCTH, INIAHUPOBATH
OpraHM3aIMI0 COBMECTHOW paboOThl, pacmpeaensiTh BUABI padOT, JOTOBapUBATHCS,
00Cy’XJaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboTsl (00CykAeHNSA, 0OMEH MHEHHIA, «<MO3TOBBIE
IITYPMBD» U MHBIE), BBITIOJHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOM JCHCTBHS C
JAPYTMMHU 4YJI€HaMH KOMaH[bl, OIIECHMBAaTh KA4ECTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KpUTEPUSM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IIpeomemnvie pezyriomamoi

[To yueOHOomMy mpenmery «Martematuka» (BKIOYas Kypchl «Anrebpa W Hadana
MaTeMaTHUECKOTo aHaln3ay, «['eomeTpus», «BepoITHOCTh U cTaTHCTUKAY) (YTiTyOJIeHHBIN
YPOBEHB) TPEOOBAHMSI K MPEMETHBIM pe3yJIbTaTaM OCBOCHHUS 0a30BOTO Kypca MaTeMaTHKHU
JIOJKHBI OTPAXKATh:

1) BmameHWe METOJAaMHU JOKAa3aTelIbCTB, AJTOPUTMAaMU PEIICHUS 3a7ad; YMCHHE
bopMynIuUpOBaTh OMpEEICHUSI, AKCHOMBI U TEOPEMbI, NPUMEHSITh WX, IPOBOJIUTH
JI0Ka3aTeNIbHBIE PACCYKICHHS B X0 PEUICHUS 3a]1a4;

2) yMEHHE OIEepUPOBATh TMOHITHSAMHU: CTENCHb YWCIA, JorapupM YHCIa, YMEHHE
BBITIOJIHATHh BBIYMCIICHHE 3HAYCHHWH M TPeoOpa3oBaHMs BBIPAKCHUH CO CTEMEHSIMH W
nJorapudmMam, mpeodpazoBaHus JPOOHO-PAITMOHATBHBIX BRIPAKECHUII;



3) yMmeHue oOnepupoBaTh MOHATUSIMHU:  palMOHAJbHBIE, HPPALMOHAILHBIE,
[OKa3aTeyibHbIe, CTENEeHHbIC, JOorapuMUUEcKre, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPaBEHCTBA, UX CHUCTEMBbI;

4) yMmeHHE OINepUpoBaTh TMOHATUSAMM: (YHKIUSA, HENpepbiBHAs  (YHKIUA,
MPOU3BOIHAs, IEPBOOOpA3Hasi, ONPEACIICHHbIN UHTETpal; YMEHUE HaXOIUTh IPOU3BOHBIC
AIIEMEHTApHBIX  (YHKIMH, HWCIOJb3Yys CIOpaBOYHBIE MaTepHalbl; HCCIENO0BaTh B
NpOCTEHIINX chydyasx (PyHKIUKM HAa MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbIIINE U HAMMEHbIIINE
3HaueHus: (QYHKIUHI; CTPOUTHh TIpaUKd MHOTOUYIEHOB C HCIOJB30BaHUEM armmapara
MaTeMaTUYECKOro aHaJIn3a; MPUMEHATh MPOU3BOIHYIO PY PELIEHUH 3a/1a4 Ha JIBU)KECHHUE;
pelaTh NPakTUKO-OPUEHTUPOBAHHbIE 33/1a4K Ha HAaMOOJIbIINE U HAUMEHBIIINE 3HAUEeHUs, Ha
HaXO0K/JEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

5) ymeHue omnepupoBaTh MOHATUSMHU: palloHajdbHas (QYHKIUS, IOKa3aTesbHas
GyHKUMs, cTeneHHas ¢QyHKUMs, Jgorapudmuueckas (yHKIMS, TPUTOHOMETPUYECKUE
¢yHKuMM, oOpaTHble (DYHKIMU; YMEHUE CTPOUTh Tpa@UKA H3YyUYECHHBIX (YHKIIHIA,
MCIIOJIb30BaTh rpaMKM MPU U3YyUYEHUHU MPOLECCOB U 3aBUCUMOCTEH, TPH PEILICHUH 33]1a4 U3
IpYruX Y4YeOHBIX MPEAMETOB W 3a/lad W3 pPEAbHOM »KW3HM; BBIPAXKATh (POpMyJIaMU
3aBUCUMOCTH MEX]ly BEJIMUYUHAMH;

6) yMeHHeE peliaTh TEKCTOBBIE 33/1a4l Pa3HbIX TUIIOB (B TOM YHCIIE€ HAa MTPOLIEHTHI, T0JIN
Y 4acTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTb TOBApOB U YCIIyT, HAJIOTH, 33J]a4i U3 00JIacTU
YOPABJICHUS] JIMYHBIMU U CEMEMHBIMU (PMHAHCAMU); COCTABJISATH BBHIPAKECHMUsSI, YPABHECHMUS,
HEPaBEHCTBA U UX CHCTEMBI [0 YCIOBHUIO 3aJa4M, UCCJIEN0BATH NOJYyYEHHOE PELICHUE U
OLICHMBATh MIPABAONOI00HOCTh PE3yIbTATOB;

7) yMeHHE OmIepupoBaTh IOHATUSMHU: CpeaHee apudMeTudyeckoe, MeuaHa,
HauOoblllee U HaUMEHbIEEe 3HAUYECHUsS, pa3Max, JUCHEpCHs, CTaHJAPTHOE OTKJIOHEHHUE
YUCJIOBOIO  Habopa; yMEHHEe  W3BJEKaTh, HMHTEPIPETUPOBATH  HMHQPOPMAIIUIO,
MpeICTaBICHHYI0 B TaOJHWIaX, Ha AMarpaMMax, rpadukax, OTpakalollyl0 CBONCTBa
pEabHBIX TPOIIECCOB M SIBICHUH; MPEACTaBIATh MH(YOPMAIMIO C MOMOIIBIO TAaOIUI U
qUarpaMM; HCCIIEOBaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM 4YHUCJIE C IPUMEHEHHEM
rpaguUecKux METOJOB U 3JIEKTPOHHBIX CPEJICTB;

8) ymeHue oOmnepupoBaTh MOHATUSIMHU: CIyYalHBIM OMBIT U CIIydyalHOE COOBITHE,
BEPOSITHOCTh CIIYYaHOTO COOBITHSI; YMEHHE BBIUUCIATH BEPOSITHOCTh C MCIOJIb30BAHUEM
rpa@uuecKkux METO/IOB; MPUMEHSATh (POPMYIIbI CIOKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (QOpMyJbl TMPU PEIICHUH 337a4; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITUH; 3HAKOMCTBO CO CJIy4YaWHBIMU BETWYMHAMHU; YMEHHE MPUBOIUTH
IpPUMEPHI IPOSBIICHUS 3aKOHA OOJBIINX YUCEN B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

9) yMeHue omnepupoBaTh MOHATHSAMHU: TOYKA, MpsMas, MIOCKOCTb, MPOCTPAHCTBO,
JIBYTPAHHBIN YroJl, CKpelUBaloIIMecs NpsaMble, NapaieIbHOCTh U MEPIEeHINKYISIPHOCTD
OPSIMBIX U TIOCKOCTEH, YTOJI MEXK]Ty IPSIMBIMH, YTOJI MEKLy TIPSIMOM U TUIOCKOCTBIO, YTOJI
MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JO INIOCKOCTH, PACCTOSHUE MEX]Yy IPSIMBIMH,
PacCTOSTHUE MEXAY IUIOCKOCTSAMHU; YMEHHE HCIOJIb30BaTh IPU PELICHNUHN 337a4 U3y4YECHHbIE
(akThl U TEOPEMBbI IJIAHUMETPUHU; YMEHHE OIICHUBATh pa3Mephl 0OBEKTOB OKPYKAIOIIETO
MUpa;

10) ymenwue onepupoBaTh MOHSATUSIMU: MHOTOTPAaHHUK, CEYCHIE MHOTOTPaHHUKA, KYO,
napajuiefienune, npu3Ma, nupaMuaa, Gurypa u moBEpXHOCTh BpallleHuUs!, HUIUHIIP, KOHYC,
map, chepa, ceueHus: GuUrypsl BpalieHus, MIOCKOCTh, Kacaromascsi cepsl, TUINHIpA,
KOHYCa, IJIOIIA/1b TOBEPXHOCTH MUPAMMU/IbI, IPU3MbI, KOHYCA, HUIMHAPA, TUIOaab chepsl,
00beM Ky0Oa, TpsIMOYTOJILHOT'O TTapaljIesieNuIe1a, MUPaMKIbl, TPU3MBbI, IMJIMHIpPA, KOHYCA,



miapa; yMeHue M300pa’kaTb MHOTOIPAHHHUKU M MOBEPXHOCTH BpAIEHUS, UX CEYEHUs OT
PYKH, C TMOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H DJIEKTPOHHBIX CpPEACTB; YMEHHE
pacro3HaBaTb CUMMETPUIO B IPOCTPAHCTBE, YMEHUE pPACIO3HABATh IPABUIbHBIC
MHOTOTPaHHHKU;

11) yMeHue onepupoBaTh NOHATUSMHU: JBUKEHUE B POCTPAHCTBE, 10I00HBIE (GUTYPBI
B IIPOCTPAHCTBE; HCIOJIb30BaTh OTHOILICHUE IUIOMAACH MOBEpXHOCTEH U O00BEMOB
MO00HBIX (DUTYp TIPHU PEIICHUH 3a]1ay;

12) yMeHHE BBIYUCIATH TEOMETPUUYECKUE BEIMYHMHBI (JIJTMHA, YTOJ, TJIOMAs, 00heM,
IJIOUIA/1b MOBEPXHOCTH ), UCIIONB3YS U3yUeHHbIE (POPMYJIIbI U METO/IbI;

13) yMeHuwe omnepupoBaTh MOHATUSIMU: MPAMOYIOJIbHAsE CHUCTEMA KOOPAMHAT,
KOOPJIHMHATHI TOYKHU, BEKTOP, KOOPJANHATHI BEKTOPA, CKAJISIPHOE ITPOU3BEACHUE, YT Ol MEXKTY
BEKTOPaMH, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOAHUTH C MOMOIIBIO
M3YYEHHBIX (DOPMYJT KOOPJAMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXY ABYMS TOUKAMU;

14) ymeHue BbIOMpATh MOIXOMSIIMN HM3YYEHHBIM METOJ] IJis pEIICHUs 3ajayu,
pacno3HaBaTh MaTeMaTH4eckue (PAKThl MU MaTeMaTHUYECKUE MOJENIM B MPUPOJIHBIX U
OOILECTBEHHBIX SIBIICHUSIX, B UCKYCCTBE; YMEHUE MPHUBOJUTH MPUMEPHl MaTEeMaTHUYECKUX
OTKPBITUH POCCUMCKOW U MUPOBOW MAaTEMAaTUYECKON HAYKHU.

15) ymenue onepupoBaTh NOHATUSMU: ONpEEICHUE, aKCHOMa, TEOpEMa, CIEICTBUE,
CBOMCTBO, TpU3HAK, JOKA3aTeJbCTBO, PABHOCWIbHbIE (OPMYJIUPOBKH; YMEHHUE
(dopMynupoBaTh 00paTHOE M MPOTUBOMIOJIOKHOE YTBEP)KIEHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, HCIOJB30BaTh METOJ MAaTEeMaTUYECKOW HWHAYKUUHU; I[POBOAMTH
JOKAa3aTeJIbHBIE PACCYKICHHUS ITPU PELIECHUH 3a/1a4, OLIEHUBATh JJOTHYECKYIO ITPaBUIBHOCTb
pacCyXJIeHUN;

16) ymenue onepupoBaTh MOHSITUSIMH: MHOXKECTBO, ITOJAMHOXECTBO, ONEpalMd Haj
MHOXECTBaMU; YMEHHUE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJj1sl ONHCaHus
pEaNbHBIX MPOLIECCOB U SBJICHUI U MPU PEIICHUH 33]a4, B TOM YHUCIIE U3 IPYTUX YIEOHBIX
MIPEMETOB;

17) ymenue onepupoBaTh MOHATHSAMU: Tpad, CBI3HBIN rpad, AepeBo, nuki, rpad Ha
MJIOCKOCTH; YMEHHE 337aBaTh U OMUCHIBATH IPadbl pa3TUIHBIMHU CIIOCOOAMH; UCTIOIB30BATh
rpadbl pu peuIeHUH 3a/1a4;

18) ymeHune cBOOOIHO ONEPUPOBATH MOHATUSMHU: COUYETAHHE, IEPECTAHOBKA, YUCIIO
COUYETaHUM, YUCIIO NIEPECTaHOBOK; OMHOM HbIOTOHA; yMEeHUE PUMEHSATH KOMOMHATOPHBIE
(bakKThl ¥ pacCy X ACHU IJIs PEIICHUs 3a1a4;

19) ymenue onepupoBaTh NOHITUSIMU: HATYypaJIbHOE YUCIIO, 1I€JI0€ YHUCII0, OCTATOK IO
MOZYJIFO, PallMOHAIBHOE 4YHCIIO, HPPALUOHAIBHOE 4YHUCIO, MHOYKECTBA HATypaJbHBIX,
LEJbIX, PAlMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN;, YMEHHUE HCIOJIb30BATh IPU3HAKU
JENUMOCTH, HaUMEHbIIUNA OOIIMIA IeNuTeNb U HauMEHbllee o0llee KpaTHOe, alrOpUTM
EBKknuaa nmpu pelmieHuu 3anad; 3HaKOMCTBO C Pa3JIMYHBIMU TMO3UIMOHHBIMU CHCTEMaMU
CUMCIICHHUS,

20) ymeHue CBOOOJHO ONEPUPOBATH MOHATHUSAMH: CTENEHb C LEIbIM IOKa3aTeseM,
KOPEHb HATypaJbHOM CTENEHH, CTENEHb C PALMOHAIBHBIM I10KA3aTENEM, CTENEHb C
JIeHCTBUTENBHBIM (BEILIECTBEHHBIM) MOKa3aTesieM, Jorapudm ducia, CUHYC, KOCUHYC U
TaHI€HC POU3BOJIBHOTIO YUCIIA,

21) yMeHue onepupoBaTh MOHITHIMU: TOXKIECTBO, TOKICCTBEHHOE TIPEOOpa30BaHUE,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUI 1 HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHUIA,
HEpPaBEHCTB U CHUCTEM, pallMOHAJIbHbIEC, UppAlMOHAIbHbIE, MOKAa3aTeIbHbIE, CTEIEHHBIE,
norapu(MHUUecKre, TPUTOHOMETPUUECKUE YpaBHEHHUs, HEPABEHCTBA U CHCTEMbI; YMEHUE



penaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMbI C MOMOUIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPOM; IPUMEHSTh YPABHEHUsI, HEPABEHCTBA,
UX CUCTEMBI JUIsl pEIIEHUsI MaTeMAaTUYECKHUX 3a/1a4 U 33]1a4 U3 Pa3IMdHbIX 001acTeil HayKu
U peajbHOM KU3HU;

22) ymeHHEe CBOOOJHO OINEpUpOBaTh MOHATHAMHU: Tpaduk GyHKIMH, OOpaTHas
byHKIUSA, KOMIO3UIMS PYHKUUHN, TUHEHHAs QYHKIMS, KBapaTuyHas PyHKIINS, CTeTIEeHHAs
GyHKIMST € IENbIM  TOKa3aTesleM, TpPUTrOHOMETpuuYeckne GyHKIHUH, OOpaTHBIC
TPUTOHOMETpHUYECKUE (PYHKIMU, MMOKa3aTeIbHas U JorapupmMudeckas GyHKIINHA, YMEHUE
CTpOouTh TpaduKku QYHKIIHHI, BHITOTHITH PeoOpa3oBaHus rpauKoB (HyHKIIHIA,

yYMEHHE UCNOIb30BaTh rpaduku PYHKIMNA 151 U3yUEHUs MIPOLIECCOB U 3aBUCUMOCTEM
IpU PELICHUH 3aJa4 U3 JPYTruX Y4eOHBIX IMPEIMETOB U U3 PEabHOM >KU3HU; BBIPAXKATH
(dbopMys1aMy 3aBUCUMOCTH MEKy BETUUUHAMU;

yMEHHE CBOOOJHO OMEPUPOBATh MOHITHSAMH: YETHOCTh (DYHKIWH, MEPHUOTUIHOCTD
(GyHKIMHM, OTPAaHUYEHHOCTh (PYHKIMU, MOHOTOHHOCTHb (DYHKIIMH, SKCTpeMyM (YHKIIHH,
HauOoJblllee W HAaUMEHbIIEEe 3HAYCHHs (YHKIMU Ha TPOMEXKYTKE;, YMEHHE MPOBOJIUTH
ucciaen0BaHne QyHKIUY;

YMEHHUE HCIOJIb30BaTh CBOMCTBAa M Tpaduku (DyHKUMA [Js pelleHUus ypaBHEHUH,
HEpaBEHCTB U 3a]1a4 C TapaMeTpamMu; M300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOKECTBA
pELICHUN YPAaBHEHUW, HEPABEHCTB U UX CUCTEM;

23) yMmMeHue CBOOOJHO  ONEpPUPOBATH  MOHATUSAMHU:  MOCJIEIO0BATEIbHOCTD,
apudMeTnyeckas Tporpeccusi, reoMeTpudeckas mnporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpuyecKas Mporpeccus; yMEHHE 3a/1aBaTh IOCJIENOBATEIbHOCTH, B TOM YHUCIIE C
MOMOLUIBIO PEKYPPEHTHBIX (HOPMYIT;

24) yMeHHE oONEepUpOBaTh MOHATUSIMH: HENPEPbIBHOCTh (YHKIUH, ACUMITOTHI
rpaguka ¢GyHKIMU, TepBas W BTOpas NPOU3BOJAHAS (YHKIIMH, TEOMETPUUYECKUU H
¢bu3nuecKkuii CMBICT TMPOU3BOAHOM, MEPBOOOpPa3HAasi, OMPEACICHHBI HMHTErpajl; yYMEHHUE
HAaXOAUTh AaCUMNOTOTHI Tpaduka (yHKIMH; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOM3BENICHNUS, YACTHOTO M KOMITO3UIIUU (YHKIUH, HAXOIUTh YPaBHEHUE KACATEIbHON K
rpaduky QyHKIUY;

yMEHHE UCTOIb30BaTh MPOU3BOIHYIO ISl CCAeNOBaHUS (QDYHKIUHN, AT HAXOXKICHHS
HAWIYYILErO pEUICHWs B TPUKIATHBIX, B TOM UHCJIE COLMAIbHO-3KOHOMHYECKUX U
bu3nUecKuX 3ajaudax, JJIs ONPEIesIeHHs] CKOPOCTH M YCKOPEHHS; HAXOIUTh TUIOUIAAN U
o0beMbl (QUTyp C TOMOUIBI0O HWHTErpajga; MPUBOJUTh TMPUMEPHl MaTEMaTUYECKOIO
MOJIETTUPOBAHUS C TOMOUIBI0 MU PepeHIINATbHBIX YPaBHEHUH;

25) yMmeHuE OINepupoBaTh TMOHITHUSAMHU: KOMILUIEKCHOE YHCJO, COMpPSKEHHBIC
KOMIUJIEKCHBIE YHCJIa, MOJAYJIb M apryMEeHT KOMIUIEKCHOTO 4wucia, (opma 3anucu
KOMIUJIEKCHBIX YHcel (TeoMeTpuyeckasi, TPMrOHOMETpUYEeCcKasi U ajredpanyeckas); yMeThb
OPOU3BOAUTH aApUPMETUUYECKUE JCUCTBUS C KOMIUIEKCHBIMU YHCIAMHU; MPUBOJUTH
MPUMEPHI UCIIOJIB30BAHUS KOMITJICKCHBIX YHCEN;

26) yMeHue cCBOOOTHO OTIEpUPOBATh MOHATUSIMHU: CpPEeIHEE apuPMeTHIeCKOe, MeAraHa,
HauOoJIbIlIee U HAMMEHbIIIEe 3HAUCHUS, pa3Max, JUCIIEPCHs], CTaHAAPTHOE OTKIOHEHHUE JIJIs
OTMCAHUs YUCIIOBBIX JAHHBIX; YMEHHUE HUCCIEA0BATh CTATUCTUYECKUE TaHHbIE, B TOM YHCIIE
C IPUMEHEHHEM IrpapuuecKux METOI0B U ANEKTPOHHBIX CPEJCTB; rpapuuecku Uccae10BaTh
COBMECTHbIE HAOIIOACHHS C TOMOIIBIO IMarpaMM PacCeUBAHMSI U TMHEHHOMN perpeccuu;

27) yMeHHE HaxOAUTh BEPOSATHOCTH COOBITUM C HCIOJIb30BaHUEM TpaduuecKux
METOJIOB; TPHUMEHSTHh [JIsl pEIeHUs 3amad  (QOpMyJbl CIOXKEHUS W YMHOXKEHUS
BEPOSATHOCTEH, (OpMYJly MOJHON BEposATHOCTH, (opmysy bepHyiu, kKomMOMHATOpHBIE



(dakTbl 1 GOPMYJIbI; OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; yMEHUE ONEPUPOBATH
NOHATUSIMU: CJy4yallHas BeJIMYMHA, paCIpelesieHHe BEpOSTHOCTEH, MaTeMaTH4ecKoe
OKUJIaHWE, AMCHEepCHUs U CTAaHAAPTHOE OTKJIOHEHHE CIydalHON BEIMYMHBI, (YHKUIUU
pacnpenesieHdss Y IJIOTHOCTA PaBHOMEPHOrO, IMOKA3aTENbHOTO M HOPMAaJIbHOIO
pacupesesieHuid; yMEHHME MCIOJb30BaTh CBOMCTBA W3YUYEHHBIX paclpeaesieHuid st
pelIeHus 33/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX YHCEI, METOIbl BEIOOPOUHBIX
WCCJICIOBAaHNM; yMEHUE TMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHAa OONBIIMX YUCET B
MIPUPOHBIX U OOIIECTBEHHBIX SBJICHUSIX;

28) ymeHwe CBOOOJHO OIEPUPOBATh TMOHATUSIMH: TOYKA, MpsSMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKAW YroJyi, ABYTPAaHHBIM YroJ, TPEXTPAaHHBIA YTOJI,
nepeceKaromecs, napajvlelibHble M CKPELIUBAIOLIUECs NpsMble, MNapalieIbHOCTh U
MEePIEHANKYISIPHOCTD MPSAMBIX U TNIOCKOCTEH, YTOJl MEXKTY MPSMBIMU, YTOJ MKy TPSMOM
U TUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSAMH; YMEHHE HCIONb30BaTh MPHU PEUICHUU 3a]ad
M3y4YCHHBIE (DAKTBl M TEOPEMBI IJIAHUMETPUHU; YMEHHE OLIEHWBATh pa3Mepbl 0OBEKTOB B
OKpY)XarollleM MHpE; YMEHHE ONEepUpOBaTh TMOHSATHSIMHU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTPAaHHHKA, TIPABWIIBHBI MHOTOTPAHHHK, MIPHU3Ma, MUpaMu/ia, GUTypa U MOBEPXHOCTh
BpalleHus, UWIUHAP, KOHYC, ap, cepa, pa3BepTKa MOBEPXHOCTHU, CEUYEHUS KOHYcCa U
UUJIUHAPA, TapaJljiebHble OCH WJIM OCHOBaHUIO, CEYEHHE I11apa, MIOCKOCTh, Kacarolascs
chepsl, IMWIMHIPA, KOHYCa; YMEHHUE CTPOUTh CEUEHHE MHOTOTPaHHWKA, H300pakaThb
MHOTOTPAHHHUKH, PUTYPHI K TOBEPXHOCTH BPAIIEHUS, KX CEUCHUS, B TOM YUCIIE C TOMOIIBIO
ANIEKTPOHHBIX ~ CPEJCTB; YMEHHE TMPUMEHSATH CBOWCTBA TIeOMETpPHUYECKUX (Quryp,
CaMOCTOSTENbHO (POPMYJIMPOBATH ONPECICHUS U3yUaeMbIX (DUTYP, BBIIBUTATh THUIIOTE3bI
O CBOMCTBaX U MPHU3HAKAX F€OMETPUUECKUX (PUTYyp, OOOCHOBBIBATH WUIIU OMPOBEPraTh HX;
yMEHUE MPOBOJUTH KiacCUPUKAIMIO (QUTYp TO Pa3IMYHBIM IPU3HAKAM, BBITIOJHSTH
HEO0OXOIUMBbIE JOTIOTHUTEIbHBIC TOCTPOCHUS;

29) ymenue cBOOOAHO OMEPUPOBATH MOHITUSIMHU: TUIOMIAIb PUTYPHI, 00BEM QUTYDHI,
BEJIMYMHA yTJa, PACCTOSHHUE OT TOYKM JO IJIOCKOCTH, PACCTOSIHME MEXOY MPSMBIMH,
paccTosiHue MEXAY TUIOCKOCTSMH, TUIOIMAAs C(ephl, TUIOMAas MOBEPXHOCTH MHUPAMUIBI,
MPU3MBI, KOHYCa, HMIHH]PA, 00BEM Ky0a, IPSIMOYTOJIBHOTO Mapaljiesienumea, TUpaMu/Ibl,
MPU3MBI, WIMHIPA, KOHYyCa, I1apa; YMEHWE HAaXOAWTh OTHOLICHHE 0O0BEMOB MOJO0OHBIX
uryp;

30) ymeHue cBOOOIHO ONEpUPOBATh MOHATUSIMU: IBUKEHUE, MTapalliebHbIN epeHoc,
CUMMETpHUSl Ha IUIOCKOCTM W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE MOa00uUs,
no100HbIe (PUTYpPBI; YMEHUE pACIIO3HABATh PaBHBIE U MOAOOHBIE (PUTYPHI, B TOM YHCIIE B
OpUPOJE, UCKYCCTBE, apPXUTEKTYpPE; YMEHUE HCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHHUS,
HAXOJUTh T€OMETPUUYECKHE BETUUMHBI (JJIMHA, YTOJI, IUIOIIA]lb, 00bEM) IIPU PEILICHUH 3a1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U U3 PEATbHON KU3HH;

31) ymeHue CcBOOOJHO OMNEPUPOBATH MOHATUSAMHU: MPSAMOYTOJbHAS CHUCTEMA
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BEICHUE BEKTOpa Ha YHCIO, pa3loXKeHHe BeKTopa Mo 0a3ucy, CKaJlsipHOE
IIPOU3BEICHUE, BEKTOPHOE MPOU3BEICHHE, YTOJI MEXy BEKTOPaAMH; YMEHHUE HCIOJb30BATh
BEKTOPHBIN U KOOPAMHATHBIM METOJ JUIsl pEIICHUs TE€OMETPUUECKHX 3a]a4u U 3a]1a4 IPyTUxX
y4eOHBIX TPEIMETOB; OINEPUPOBATH MOHATUSAMH: Martpunia 2x2 u 3X3, ompeaeiuTenhb
MaTpPHIIbI, TEOMETPUUECKHUIN CMBICTT ONIPECITUTEIIS;

32) yMeHue MOJenupoBaTh peaibHbIC CUTYallMU Ha SI3bIKE MAaTEMAaTHUKH, COCTaBIISThH
BBIPKEHUS, YPABHEHUS, HEPABCHCTBA M UX CHCTEMBI TIO0 YCJIOBHIO 33Ja4M, MCCIEI0BAThH
MOCTPOEHHbIE MOJIEIM C HCIOJb30BAHUEM allfapara aireOpbl, HHTEPIPETUPOBATH



NOJIYYEHHBIN pE3yNbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C MTOMOIIBI0 TEOMETPUUECKUX
NOHATAM W BEJHWYMH, PEIIaTh CBSI3aHHbIE C HUMHU NPAKTUYECKUE 3a7a4d; COCTABIISIThH
BEPOATHOCTHYK0 MOJIEIb W HWHTEPIPETUPOBATH INOJYYEHHBIA pe3yJbTaT; pelaTh
MPUKIIAIHBIE 33Ja4l CPEACTBAMH MATEMAaTHYECKOTO AHAJIN3a, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKOTO U (PU3HUECKOTO XapaKTepa;

33) ymeHue BBIOMpaTh MOAXOMSAIIMA METON HJsi PEHICHUs 3aJaud; MOHUMAaHHE
3HAYUMOCTH MaTEMATHKHU B U3YYCHUH TPUPOHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHHI;
YMEHHE paco3HABAaTh MPOSIBJIECHUE 3aKOHOB MATEMATUKHU B UCKYCCTBE, YMEHHUE MMPUBOJIUTH
MIPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUUCKOU U MUPOBOM MAaTEMAaTUYECKON HAYKHU.

[IpeameTHBIe peE3yNbTaThl OCBOCHUS paboyelt MporpaMMbl IO MaTEMaTHKe
MPEACTABICHBl MO0 TojaM OOy4YeHHs B paMKax OTHIEIbHBIX YYEOHBIX KypCOB B
COOTBETCTBYIOIIUX Pa3AeiaxX HACTOSIIEN NPOrpaMMBl.

Pabouasi nporpaMmMma y4e0HOIo0 Kypca «AJjiredpa u Ha4yajia MaTeMaTHYeCKOro
aHAJIU32)

Toscuumenvhas 3anucka

VY4eOnblil Kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAIN3a» SBIISACTCS OJHHUM U3
HanOoJiee 3HAUUMBIX B MIPOrpPaMME CPETHEro 00IIero o0pa3oBaHus, MOCKOIbKY, C OJHOM
CTOpPOHBI, OH 00€eCleYnBaeT MHCTPYMEHTAIbHYIO 0a3y JJig U3Y4YEHHsS BCEX €CTECTBEHHO-
Hay4HBIX KYPCOB, a C IPYTOil CTOPOHBI, (HOPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIUICHHUE
oOyyJaronmxcsi Ha ypoBHE, HEOOXOAMMOM I OCBOCHUS HHPOPMATUKH, OOIIIECTBO3HAHMS,
UCTOPUHU, CJIOBECHOCTH M JAPYIMX JUCHUIUIMH. B paMkax maHHOro y4yeOHOro Kypca
oOydJaromiecs OBJIAJICBAIOT YHHBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas
dbopMyIHpyeT CBOM TOCTHKEHHUS B MaTeMaTHudeckon popme.

VY4eOHbIi Kypc anreOpbl 1 Hauaa MaTeMaTHUECKOTO aHaTN3a 3aKJIaIbIBAET OCHOBY IS
YCIIENTHOTO OBJIAJCHUS 3aKOHAMHU (DU3UKH, XUMHH, OWOJOTHH, TMOHWMAHUS OCHOBHBIX
TEHJICHITUN Pa3BUTHsI SKOHOMUKH M OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX MU(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HUCITOIH30BATh MX JIJIS
JaJIbHEHIIero oOpa3oBaHWs W B TIOBCETHEBHOW JKM3HH. B TO e BpeMs OBJaJieHHE
aOCTpaKTHBIMH W JIOTHYECKUA CTPOTHMH KOHCTPYKIHMSMHU anreOpbl U MaTEMaTHUECKOTO
aHaJM3a pa3BUBACT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTHHHOCTH,
JOKa3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 WHAYKIMH W PacCyXIaTh JIETyKTHUBHO,
MCTIOJB30BaTh 0000IIEHNEe M KOHKPETH3AIIHIO, a0CTparnpoBaHue U aHaJIOTHI0, POPMHUPYET
KpEaTHBHOE U KPUTHUYECKOE MBIIIICHHUE.

B xone u3ydenus ydeOHOro Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHAIN3ay
oOydJaromiecs: moJIy4aroT HOBBIM OIBIT PEIICHUs MPUKIATHBIX 3a/1a49, CAMOCTOSITEIIBHOTO
MTOCTPOEHUS MAaTEMAaTHYECKUX MOJIeTIEH peabHBIX CUTYaIlUi, UHTEPIPETAIUU MOy YSHHBIX
pEIIeHM, 3HAKOMSTCS C IPUMEpaMU MaTeMaTUIECKIX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe
1 UCKYCCTBE, C BEIIAOIIMMUCS MaTEMaTUIECKUMH OTKPBITHSAMHU U UX aBTOPaMH.

VY4eOnbIll Kypc 00J1ajae€T 3HAYUTEITHLHBIM BOCITUTATEIHHBIM MOTEHIIUAIOM, KOTOPBIHA
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepuall, CliocoOCTBYIONMNM (POPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaK U uepe3 crenuduky y4eOHOH MeSITebHOCTH, TpeOYoIIeH
MIPOJIOJDKATEIILHON KOHIIGHTPAIlMd BHUMAHUS, CaMOCTOSTEIIBHOCTH, aKKypPaTHOCTH H
OTBETCTBEHHOCTH 3a TOJy4YCHHBIN PE3yJIbTaT.



B ocHOBe MeTonukH 00yueHHs anrebpe M HayasaM MaTeMaTHIeCKOTO aHAIHM3a JICKHUT
JESATEIILHOCTHBIN MPUHITUI 00yUYeHUSI.

B cTtpykrype yuebHOrOo Kypca «Anredpa W Hayaia MaTEeMaTHUECKOTO aHaIN3a
BBIJICTICHBI CIEAYIONUE COMEPKATeTbHO-METONYECKIE JTMHUN: «YncIa U BEIYUCICHUS,
«Dynkuun u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hawama MaremMaTtuyeckoro
aHanu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE CO/IepiKaTeNbHO-METOJUUECKHIE INHUU
M3YYaroTCs Ha MPOTSHKEHUH ABYX JIET 00y4eHHUs Ha YPOBHE CpPEIHET0 00111ero oopa3oBaHus,
€CTECTBEHHO [OMNOJHSS APYyr JApyra MW TIOCTENEHHO HAaChILAsCh HOBBIMH TEeMaMH U
paznenaMu. JlaHHBINA yueOHBII KypcC SIBJISI€TCSI UHTEIPATUBHBIM, TTOCKOJIBKY OOBEIUHSET B
cebe colep)KaHHe HECKOJIbKMX MAaTeMaTHMYeCKUX JUCUUIUIMH, TaKuxX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUN aHATIU3, TEOPHUsI MHOXKECTB, MaTeMaTUYeCKas JIOTUKA U
apyrue. Ilo mepe Toro, kak oOyuwaromiyecs OBJaJeBalOT BcE Oosiee HIMPOKUM
MaTeMaTHYECKHUM afmapaToM, Y HUX IMOCIeI0BATeNbHO (POPMUPYETCS K COBEPIIICHCTBYETCS
YMEHHE CTPOUTh MAaTEeMaTHYECKYyl0 MOJIeNb pPEealbHOW CHUTyallud, MPUMEHSITh 3HAHUSA,
MOJlydeHHbIE TPH HW3YYCHHH Yy4YeOHOTOo Kypca, sl peHIeHHs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTUYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOMYEeCKass JUHUS «UwWcna W BBIYMCICHUS»  3aBEpIIaeT
(dbopMHpOBaHNE HABHIKOB MCIIOJIB30BAHMS JEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 0o0Iero oopazoBanusi. Ha ypoBHe cpeanero oOmiero oopasoBaHus
0coboe BHUMaHHE yJneiseTcss (OPMHUPOBAHHIO HABBIKOB PAlMOHAJIBHBIX BBIYUCIICHUH,
BKJIIOUAIOLUX B C€0sl UCIOJIb30BAHUE PA3IMUHBIX (OPM 3alMCH YUCIA, YMEHHUE JENaTh
NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE BHIYUCIICHUS, OLICHUBATh YHCIOBBIE BBIPAXKECHUS,
paboTaTh ¢ MaTEeMaTMYECKUMH KOHCTAaHTaMU. 3HAKOMblEe OOYYarOIIMMCS MHOKECTBA
HATypaJdbHBIX, IEJIbIX, PAIMOHATIBHBIX W JEHCTBUTENBHBIX YHCENl JOMOJHSIIOTCS
MHO>XECTBOM KOMIUJIEKCHBIX 4YHcCell. B KaXIOM M3 3TUX MHOXKECTB paccMaTpHUBAIOTCA
CBOMCTBEHHBIE €My clieln(pUUeCcKre 3aJaud U ONEpaluu: JIeJICHUE Hallel0, OTIEpUPOBAHNE
OCTaTKaMH Ha MHOXECTBE LEJBIX YHCEN, OCOOble CBOWCTBA pAIMOHAIBHBIX U
UPPAIMOHATIBHBIX YHCEN, apu(MeTHYecKue Olepaliy, a TakKe HW3BICYCHHE KOPHS
HAaTypaJlbHOM  CTENEHM HA  MHOXECTBE  KOMIUIEKCHBIX  uymcen.  bmaromaps
MOCIIEZIOBATEIbHOMY PAaCIIMPEHUIO Kpyra HCHOJIb3yeMbIX YHCEI M 3HAaKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHUS JJs PEIICHUs pa3iudHbIX 3a7ad  (GopMupyercs
NPECTaBICHUE O €IMHCTBE MAaTEMATHKH KaK HAyKd M €€ pOJId B MOCTPOSHUH MOJeTeH
pPEATbHOTO MHPA, IIIUPOKO UCIIONIB3YIOTCs 00001IeHNE 1 KOHKPETU3AIIUA.

Jlunaus «YpaBHEHUS 1 HEPABEHCTBA) Pean3yeTcs Ha MPOTSKEHUH BCETO 00YUCHHS Ha
ypOBHE cpemHero oOmiero oOpa3oBaHUS, MOCKOJIBKY B Kakaom pazzaene [Iporpammbl
NPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3adad. B pesynpTaTe oOydaromuecs
OBIIAJICBAIOT PA3JIMYHBIMH METOJaMH PEUICHHUS pPAalUOHAIBHBIX, HWPPalMOHAIBHBIX,
MOKa3aTeNbHBIX, JTOTAPU(PMUUECKHX W TPUTOHOMETPUYECKHX YpaBHEHHI, HEPABEHCTB U
CHUCTEM, a TakkKe 3aJay, coiepxamux napaMmerpbl. [lomydeHHble yMEHHUS LIMPOKO
UCIOJIB3YIOTCSL TIPU MCCIEA0BaHUU (DYHKIUN C MOMOIIBIO MPOM3BOAHOM, MPU PEIICHUU
NPUKIAIHBIX 3aa4 U 33/Ja4 Ha HaXOXKJIeHUE HauOONbIIMX M HAUMEHBUINX 3HAYCHUH
byukuun. [lanHas cogepaTelibHas JHMHUS BKIIOYaeT B cels Takxke (POpMUpOBaHUE
YMEHUIM BBIMOJNHATH pacuérel 1o ¢opMysiaM, NpeoOpa3oBaHusi pallMOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPHUUECKHUX BBIPAKEHUI, a TAKKE BBIPAXKEHUH, COIEpIKAIINX
cTeneHu U Jorapudmel. braronaps uzydeHunto anreOpandeckoro MaTepuaia MPOUCXOIUT
JalbHEHIee Pa3BUTHE aJTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIMUICHUS OOYyYarolIuXCs,
(bOopMHUPYIOTCS HAaBBIKU JETYKTUBHBIX PAcCyXICHUN, pabOThl C CHMBOJIBHBIMU (hOpMaMH,



NPEACTABICHUS] 3aKOHOMEPHOCTEM M 3aBUCUMOCTEM B BHUJE PABEHCTB U HEPABEHCTB.
AnreOpa mnpemnaraetr 3QQGEKTHUBHbIE HWHCTPYMEHTBI IS PELICHUS MPaKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HarJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa
HayKH.

ConepxarenpbHo-MeToauvecKkas TuHusa « OyHKIUU U rpaduK» TECHO MeperieTaeTcs
C JpyrMMH JIMHHUAMH Y4YeOHOrO Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT
MOCJIEIOBATEIbHOCTh M3YYCHUsI Marepuaia. l3ydyeHue CTEeneHHOW, IOKa3aTeIbHOM,
norapu(MHUUECKO U TPUTOHOMETPUYECKUX (YHKIHMA, HMX CBOWCTB M TpaduKoB,
MCIOJIb30BaHue QYHKIIUM ISl pelIeHns 3a/1a4 U3 IPYruX yueOHbIX MPEAMETOB U pealbHON
’KU3HHU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHaJU30M, TaK U C PEIIEHHUEM YPAaBHEHHI U
HepaBeHCTB. [Ipu 3ToM Gosbiioe BHUMaHUE yAeseTcss GOPMUPOBAHUIO YMEHHSI BBIPAXKATh
(opMysiaMu 3aBUCUMOCTU MEXIY Pa3IMYHBIMU BEJIMYMHAMH, UCCIIEI0BATh MOJIyUYECHHbIE
(GyHKUMU, CTpOUTHh UX Tpaduxu. Marepuan 3ToM coAepKaTeabHON JIUHUM HalEJIeH Ha
pPa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIOIINX BbIPAXKaTh 3aBUCUMOCTH MEXIY BETUYMHAMU
B pa3nMuYHOM (opMe: aHanUTUYeCKOW, rpaduyeckod U cioBecHOM. Ero wusydenue
CIOCOOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K 00O0OIIEHUIO U
KOHKpPETHU3aI[UH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenvHass JuHuS —«Havama maremMaTH4ecKOro aHalu3a»  MO3BOJIET
CYLIECTBEHHO pAacCIIUpUTh KPyr KAaK MaTEeMaTU4YECKUX, TaK M MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0y4YalOIUMCS, TaK KaK y HHUX IOSBISETCS BO3MOXKHOCTb CTPOUTH I'papUKu
CIIOKHBIX (DYHKIUH, ONpEAEATh UX HAauOOJbIINE U HAaUMEHbIINE 3HAUEHUS, BHIYUCIISATh
wiomaau Guryp u o0bEMBI Tell, HAXOJAUTh CKOPOCTH U YCKOpPEHHs IpolieccoB. JlaHHas
COJlepKaTeNIbHAS JIMHKUSI OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOEHHS MATEMAaTHYECKUX
MOJIEJIEH peabHBIX CUTYalMi, O3BOJISIET HAXOAUTh HAaWIy4dllee PEIICHUE B IPUKJIaIHbIX,
B TOM 4YHMCJIE COLHAJbHO-DKOHOMHUYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYeCKOr0 aHaliu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (HOpMaIbHO-
JIOTUYECKOTO W KPEaTHMBHOTO MBIIIJICHHUS, (DOPMHpPOBAHHIO YMEHUH paclo3HaBaTh
MPOSIBIICHUS 3aKOHOB MAaTEMATUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs: y3HaroT
O BBIJAIONINXCS pe3yJbTaTaX, MOJyYeHHBIX B X0JI€ Pa3BUTHUS MATEMAaTHKHU KaK HayKd, U 00
UX aBTOpax.

CopepxatenpHo-MeTOIMYECKass TUHUS «MHOXECTBa M JIOTHKA» BKIIOYAET B CeOs
AJIEMEHTHl TEOPUH MHOKECTB M MATEMATHYECKOM JIOTMKHU. TeopeTHKO-MHOKECTBEHHbIE
Ipe/ICTaBIICHUs] POHU3BIBAIOT BECh KypPC IIKOJIBHOM MaTEeMAaTUKH U MpeJIaraloT Haubosee
YHUBEPCAIbHBIN SI3bIK, 00BEAUHSIIONIMI BCE pa3esibl MATEMATUKHU U €€ TIPUIIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHUS B €IUHOE LIEJOE.
[TopToMy Ba)XHO JaTh BO3MOXKHOCTh OOydYalolleMycCsi [OHUMAaTh TEOPETHKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHON MAaTEMAaTHKW M HMCIOJIb30BaTh €r0 JJIsl BbIPAXKEHUS
CBOUX MbICHEN. [IpyruM Ba)KHbIM MPHU3HAKOM MATEMATHKHA KaK HAyKH CIIEyeT MpU3HATh
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBAaHUM M CIE€JOBAaHUE OIPEACIIEHHBIM MPABHIAM
INOCTPOEHUSI JI0KA3aTEJIbCTB. 3HAKOMCTBO C OJJIEMEHTAMM MAaTE€MAaTHYECKOW JIOTMKHU
CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS 00YUYaIOIUXCs, TO3BOJISET UM CTPOUTH
CBOM PacCyXJCHHsSI Ha OCHOBE JIOTMYECKUX TMpaBui, (GOPMHUPYET HABBIKU KPUTHUECKOTO
MBIIIJIEHUS.

B yuebHOM Kypce «Anrebpa M Hayania MaTeMaTUYECKOTO aHaIM3a» MPUCYTCTBYIOT
OCHOBBl MAaTeMaTHYEeCKOTr0 MOJEIMPOBAHUS, KOTOPbIE TMPHU3BaHbI CIOCOOCTBOBATH
(hOpMHPOBAHKIO HABBIKOB MOCTPOEHHUS MOJIENEH peabHbIX CUTYallui, UCCIET0BAHMS 3TUX
MoOJieJIel C MOMOIIbIO anmnapara aareopbl 1 MaTeMaTHYeCKOro aHalln3a, MHTEPHpETaluu



MOJIYYEHHBIX PE3yJIbTaTOB. Takue 3a7aHus BIJICTEHBI B KAXbIM U3 pa3eioB IPOTPaMMBbI,
MOCKOJIbKY BECh MaTepHal y4eOHOro Kypca IIUPOKO HCHOJb3YeTCS I PEIICHUs
NPUKIAHBIX 3a7ad. [lpu pelieHuH peanbHbIX MPAKTHUECKUX 3a7ad 0O0ydaromuecs
pa3BUBAIOT HAOJIOIATEILHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJIB30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATH MpooOiemMy. [ledaTenbHOCTh 1Mo
(GOpPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIAAHBIX 3aJad OPTaHW3yeTCs B IIpolecce
M3YUYEHUS BCEX TEM yueOHOTro Kypca «Anredpa v Hauajaa MaTeMaTHYECKOTO aHAH3a.

Ha wusydenwe ydeOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHUYECKOTO aHaJIN3a»
otBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Heaento), B 11 kimacce — 102 yaca (3
yaca B HEJIEIIIO).

Cooepoicanue yuebHo2o Kypca

10 knacc

Yucna u eviuucnenus

PaunonansHpie unciaa. OOBIKHOBEHHbIE UM JECATUYHBIE JpOOM, TPOLEHTHI,
OeckoHeuHble nepuognueckue apoodu. IIpumenenue npoOel U MPOUEHTOB ISl pELIEHUs
MIPUKJIAIHBIX 33/1a49 U3 PA3JIMYHBIX OTPACIIEW 3HAHUU U PEAIBHOW KU3HU.

JlelictBuTenpHble  4Kcia.  PalMoHanmbHblE M HUPpPALMOHAJIBHBIE  YMCIIA.
ApudmeTrueckue omnepauuu ¢ JCHCTBUTEIbHBIMU 4YUCIaMHU. Monaynib JeHCTBUTEIBHOIO
yucia u ero ceoictia. [IpubinxEHHbIe BRIUMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenslM rnokasareneMm. bunom Herorona. Mcnonbs3oBaHue NOAXOAsIIeH
GopMbI 3amucH  JIEHCTBUTENBHBIX YHCEN I pEHIeHUs MPaKTUYECKUX 3a1ad |
IIPEICTABIICHNS JAaHHBIX.

ApubdmMeTHIecKuii KOpeHb HATYPATLHOM CTENIEHU U €T0 CBOICTBA.

CreneHb ¢ palMOHAIbHBIM MIOKA3aTeNIEM U €€ CBOWCTBA, CTENEHb C ACHCTBUTEIbHBIM
ITOKA3aTEIIEM.

Jlorapudwm yucna. CoiictBa norapudma. JlecaTuunbie 1 HaTypaIbHbIE JOrapu(MBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCUHYC, ApKKOCHUHYC
Y apKTAHT€HC YHMCIOBOIO apryMEHTA.

Ypaeuenus u nepasencmea

ToxxnecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCUIIBHBIE YpaBHEHUS U ypaBHEHUS-CIIeICTBUS. HepaBeHCTBO, pelieHne HEpaBeHCTBA.

OCHOBHBIE METOJbI pEHICHUSI LENbIX M JPOOHO-pallMOHATBHBIX YpPaBHEHUU W
HEpPABEHCTB. MHOIOWIEHBI OT OJTHOM MEPEMEHHOM. [[eeHrne MHOTOUYIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema be3y. Muorousens ¢ nensiMu ko3 duimenramu. Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BBIPAKEHUM, COACPHKAIIUX CTEIIEHU U KOPHHU.

WppauroHaneHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS HPPALUOHAIBHBIX
YpPaBHEHUM.

[Toka3atenbHble  ypaBHEHUs. (OCHOBHBIE METOJbl PELICHUS IOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoOpazoBanue BeIpaKEHUH, COAEPKAIIUX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHHA. OCHOBHBIE METOJABI PELICHUS JOrapuPMUUYECKUX
YpPaBHEHUM.

OcHoBHBIE TpuroHometrpuueckue Gopmyisl. [IpeodpazoBaHre TPUTOHOMETPUUECKUX
BbIpaKEHUH. PereHre TpuroHoMeTpruIeCKUX ypaBHEHNUM.



Pemenue cucrem nUHEWHBIX YpaBHEHHM. MaTpuila CUCTEMbI JIMHEUHBIX YPAaBHEHUN.
Onpenenurens MaTpulbl 2X2, €r0 TEOMETPUUECKAN CMBICI U CBOKWCTBA, BBIYMCIICHUE €0
3HAYECHUS, MMPUMEHEHUE ONPENCIIUTENS Il PELICHUsS CUCTEMBI JIMHEHHBIX YpPaBHEHUMU.
Pemrenune npuknagHpix 3a/1a4 ¢ TOMOIIBIO CUCTEMBI JIMHEMHBIX YpaBHEHUN. VccnenoBanue
TMOCTPOEHHON MOJIEJIH C TIOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEAIbHON CUTYallMH C TIOMOIIBIO YPABHEHUN
Y HEpABEHCTB. [ [puMeHeHne ypaBHEHNI U HEPABEHCTB K PELICHUI0 MATEMATUYECKUX 3a]1a4
W 33J1a4 U3 Pa3IM4HbIX 001acTe HAYKH U PEaTbHOM KU3HH.

Dyukyuu u epaguxu

@OyHKIMsA, coco0b! 3aanus QPyHkiuu. B3anmHo obpatubie ¢pyHkimn. Kommosumus
bynkumii. ['paduk GyHkmum. DnemMeHTapHbIe TpeoOdpa3zoBaHus Ipa@uKoB QYHKIIHMA.

OO6macth ompeneneHus W MHOXKECTBO 3HaueHWil ¢yHkiuu. Hymu dyHkimm.
[IpoMexxyTkn 3HaKomocTossHCTBa. YETHple W Heu€THble (yHkuuu. Illepumonnueckue
¢dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonrbiiee 1 HauMeHblee 3HaueHUsT QYHKIIUN Ha IPOMEKYTKE.

Jlunelinasi, KBajgpaTuyHas MW  JOpOOHO-IMHEWHAss (QYHKIUU. JIEMEHTapHOE
MCCJIEI0BAaHKUE U MOCTPOCHUE UX TPa(UKOB.

CrenenHas GyHKIMS ¢ HATYpaJbHBIM U IIEJIBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpPHS N-0i CTEMEHU KaK (PYyHKIIUU OOpaTHOM CTEMEHU C HATYpaJIbHBIM
[IOKa3aTeJIEM.

[lokazatenbHass u Jorapudmuueckas (QYHKIMH, WX CBOHUCTBA U Tpadukwu.
Ucnonb3oBanue rpadukoB GyHKIMMA 71 pellIeHUs YpaBHEHUH.

TpuroHomerpuyeckass OKpYXHOCTb, OINPEACICHUE TPUTOHOMETPUYECKUX (YHKIUN
YHUCJIOBOT'O apr'yMEHTA.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH B pEANbHBIX Tpolleccax M sBIEHUsX. [ 'paduku
pEAbHBIX 3aBUCUMOCTEM.

Hauana mamemamuuecrxozo ananusa

ITocnemoBaTenbHOCTH,  CHOCOOBI  3aJaHUsg  IOCJIEAOBaTeJbHOCTEH.  MeTton
MATEMATUYECKON HHAYKIUU. MOHOTOHHBIE W OrPAaHUYECHHBIE MOCJIEAOBATEIBHOCTH.
Hctopus BO3HUKHOBEHHSI MAaTEMAaTHUYECKOTO aHAJIM3a KaK aHalln3a OECKOHEYHO MaJbIX.

Apudmernueckass W TeoMeTpuyeckas mporpeccud. beckoHewHO yObIBaromias
reomerpuyeckass mporpeccus. CyMma OeCKOHEYHO YOBbIBalomield T'€OMETpUYECKOM
nporpeccud. JIMHEMHBIM W SKCHOHCHUUAIBHBIA pocT. Yucimo e. dDopmyrna ClI0XKHBIX
npoLEeHTOB. Vcronb30BaHME MPOrpecCUr IJisl PELICHHs] PEalIbHbIX 3aJa4 MPHUKIATHOTO
xapakrepa.

HenpepoiBable GyHKIMM UM UX cBoicTBA. TOoukM pa3pbiBa. ACUMOTOTHI TpaduKOB
¢yukiuit. CpoiicTBa (YHKIMHA HENPEpPBIBHBIX Ha OTpe3ke. MeToa HMHTEpBaJIOB s
penieHus: HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPbIBHBIX (PYHKIUI 17151 pellieHus 3a/1ay.

[lepBas u BrOopas mnpousBoaHbie GyHKIUA. OnpenencHue, TEOMETPUUSCKUN WU
(bu3nyecKuii CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpa@uKy (yHKIHU.

[IpousBoaubie snemMeHTapHbIX (QyHKuMid. [Ipou3BomHas CcyMMbl, HpPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HUITUH (QyHKITUH.

Mmuooicecmea u nocuxa

MHoO»XeCcTBO, Omnepaluy HajJ MHOKECTBAMH W MX CBoicTBa. Jlmarpammbl OJilnepa—
Benna. [lpumeHeHUE TEOPETMKO-MHOKECTBEHHOTO ammapara JJisl ONHMCAHUS PEaIbHBIX
MIPOIIECCOB U SABJICHUH, IPU PEIICHUU 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.



Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTO OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIC YPaBHECHHUS.

11 knacc

Yucna u evrluucienus

HartypanbHble u nenele uncna. [IpuMeHeHne npru3HaKoB ACIUMOCTH LEIBIX YHCEI,
HanOobpIui o0mmit aenmutens (manee — HOJl) m HauMeHbIee oOiee KpaTHOe (jTayiee —
HOK), octaTkoB no Mojynto, anroput™Ma EBkiuaa aist peiieHus 3a/1ad B LeJbIX YhCIIax.

KommekcHble uucna. AnreOpanueckass U TpPUTOHOMETpUYEcKas (OpPMBbI 3alUCH
KOMIUIEKCHOTO 4Hclia. ApudMeTHdecKue Omnepanud ¢ KOMIUIEKCHBIMH — UYHCIIAMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KoopauHaTHOUM miockoctu. dopmyna Myaspa.
KopHu n-oii cTteneHu M3 KOMIUIEKCHOTO uMciia. [IpuMeHeHne KOMIUIEKCHBIX YHMCeN IS
perieHust GU3NYECKUX U FEOMETPUYECKHX 3a]1ay.

Ypasnenus u nepasencmea

Cucrema M COBOKYIHOCTh YpAaBHEHUH W HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pelienre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOIbl PELLIEHUS TOKA3aTENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS CUCTEM M  COBOKYNHOCTEH  palUOHAJIbHBIX,
UPPaLMOHATIBHBIX, [I0KA3aTEJIbHBIX U JIOTAPU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMHU.

IIpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a]1a4
Y 33/1a4 U3 Pa3IuYHbIX 00JIacTell HAYKU U PEaNbHOW JKU3HU, MHTEPIPETALNS TOTyUEHHBIX
pEe3yJIbTATOB.

Dyukyuu u epaguxu

['paduk kommo3uuu QyHkmmii. I'eomeTprudyeckue oOpas3pl ypaBHEHUI U HEPABEHCTB
Ha KOOPAWHATHOM IJIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TpapuKU.

['padnyueckue MeTOnbl pelleHHsl ypaBHEHUI M HepaBeHCTB. ['paduueckue MeTobl
peuIeHus 3a1a4 ¢ napaMmeTpamu.

Hcnonp3oBanue rpadukoB GyHKIMM 17151 UCCIIEOBAHUS POLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PELICHUH 33Ja4 U3 JIPYrMX y4eOHBIX NMPEAMETOB U pealbHON
KU3HH.

Hauana mamemamuueckozo ananuza

[IpumeHeHne MPOU3BOJHOM K UCCIEIOBaHHIO (QYHKIUMI Ha MOHOTOHHOCTh H
skcTpeMyMbl. HaxoxneHne HauOOJbIIEr0 M HAWMEHBIIErO0 3HAYEHUH HENpepbIBHOMN
(YHKIIMH Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOAHON ISl HAXOXKIACHUS HAWIYULIEro PElICHHUs B MPUKIAIHBIX
3aja4ax, JAJs ONpeeeHHs] CKOPOCTU U YCKOPEHHMs IMpoliecca, 3aJaHHOT0 GopMyIIoi uiu
rpaguKoM.

[lepBooOpasHasi, = OCHOBHOE  CBOWCTBO  TepBooOpa3HbiX.  IlepBooOpa3zHbIe
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

WNurerpan. l'eomerpuuyecknii CMBICI HHTErpasa. BbplunciieHME ONpPenes€HHOro
uHTerpaina no gpopmyne Herotona-Jleionuna.



[IpumeHeHre WHTErpana JJig HaXOXKIACHUS IUIOIMIAed MIOCKUX (QUryp m oObEMOB
r€OMETPUYECKHUX TEJL.

[Ipumepbr  pemeHuit  audpepeHIMATBLHBIX  ypaBHEHHM.  MaremaTudeckoe
MOJEJIMPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOIIBIO AU hepeHInaTbHbIX YPAaBHEHUH.

IIpeomemnule pezyromamsl yuebH020 Kypca

K xoniy obyuenus B 10 kimacce o0ydaromuiics MOJIYYHUT CICAYIONINE MPEIMETHBIC
pe3yibTaThl MO OTIAEIBHBIM TeMaM paboueil mporpaMmbl y4eOHOTo Kypca «Anrebpa u
Hayaja MaTeMaTUYECKOro aHaIN3a»:

Hucna v BBIYUCIIEHUS:

CBOOOJHO  OMEpUPOBATh TMOHSATUSMHU: PaAlMOHATIBLHOE YHUCIO, OECKOHEYHas
nepuoandeckasi IpoOb, MPOLEHTHI, UPPALIMOHAIBHOE YHUCIIO, MHOXKECTBA PAllUOHAJIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSATh JAPOOM M MPOLEHTHI ISl PEIICHUs] MPUKIAAHBIX 3aJa4 W3 Pa3TUUHbIX
OTpacJie 3HAHUW U pEAIbHOU KU3HU;

MIPUMEHSThH NPUOTNAKEHHBIEC BBIUUCIICHUS], TPaBUJIa OKPYTJICHUS, IPUKUIKY U OLICHKY
pe3ybTaTa BEIYMCICHUM;

CBOOOJTHO OIEPUPOBATH MOHSITHEM: CTENEHb C IEJIbIM MMOKa3aTelIeM, HCIOIb30BaTh
MOAXOSAIIYI0 (hOpMY 3amKCH JEHCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTHYECKUX 3a/1a4 U
MIPEICTABIICHUS TaAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATYPAIbHOW CTETCHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: JIOTapu(PM Yucia, AECITUUHbIE U HAaTypalbHbIC
JoTapu(pMBbI;

cBOOOIHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO
apryMEHTa;

ONEPUPOBATh TMOHATUSMHU: ApPKCUHYC, ApPKKOCMHYC UM apKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUS 1 HEPABEHCTBA:

CBOOOJTHO OMEpPUPOBATH TMOHATHUSMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIC/ICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

NPUMEHSTh PA3IMYHbIE METOJbI PEIICHUs PAIIMOHATIBHBIX U JAPOOHO-PAIIMOHATBHBIX
YPaBHEHHU, NPUMEHSATh METOJI UHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: MHOTOUJIEH OT OJIHOM MEPEMEHHON, MHOTOUJIEH C
HeabIMA KO3 UIIMEHTaMU, KOPHM MHOIOYJI€Ha, NMPUMEHSTh JEJCHHE MHOrO4JieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nis pemienus 3anay;

CBOOOJHO OMNEPUPOBATH MOHATUSMHU: CUCTEMa JIMHEMHBIX YpaBHEHUW, MaTpHIla,
ONpPENENIUTENIb MATPUIIBI 2 X 2 U €ro reOMETPUUYECKHUIl CMBICI, UCMIOJIb30BAaTh CBOMCTBA
ompenenurTesis 2 X 2 s BBIYUCIEHUS €r0 3HAYEeHUs, MPUMEHSITh ONPEACIUTENH s
pELIECHUS CUCTEMbI JIMHEHHBIX YPaBHEHHM, MOJIETUPOBATh PEAJIbHbIE CUTYAIlMU C IOMOIIBIO
CHUCTEMBI JINHENHBIX YPABHEHHM, UCCIEA0BATH IIOCTPOCHHBIE MOJICNIA C OMOIIBIO MATPULL
U ONPEACIUTENCH, HHTEPIPETUPOBATH MOJTYUYEHHBINA PE3YJIbTAaT;

MCIIOJIh30BaTh CBOMCTBA JEHCTBUN C KOPHSIMU IS MPe0Opa30oBaHMs BIPAKECHUI;

BBITIOJTHATh MPEeoOpa3OBaHUsl YHWCIOBBIX BBIPAKEHUHN, COACPKAIMX CTEINEHU C
pPalMOHAIIBHBIM [T0KA3aTeIIEM;



UCIOJb30BaTh CBOMCTBAa Jorapu@moB [uisi npeoOpa3oBaHUs JIOTapUPMUUECKUX
BBIPAKCHUU;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: HppalMOHAIbHBIE, IOKa3aTelbHbIE U
Jorapu(MHUUECKUE YpaBHEHUS, HAXOAWTh HUX PEIICHHS C IOMOIIbI0 PaBHOCHIBHBIX
MEePEXOJI0B WJIM OCYILIECTBIISASI POBEPKY KOPHE;

NPUMEHSTh OCHOBHBIE TPHUTrOHOMETpHueckue (GOpMyJbl JUIsl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUIA;

cBOOOZIHO OMNEpUPOBATh IMOHSATHUEM: TPUTOHOMETPUUYECKOE ypaBHEHUE, NPUMEHSTH
HeoOXoauMble (QOpPMYJIBI Il  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
YpPaBHEHUN;

MOJIETTUPOBATh PEAJbHBIE CUTyallUd Ha f3bIKE anreOpbl, COCTaBIATh BbIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA 110 YCJIOBHMIO 3aJaud, HMCCIENOBAaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM almapaTa ajireOpsl.

OyHKIUU U TpadUKu:

CBOOOJIHO OIEPUPOBATHh MOHATHIMU: (DYHKIIHS, CIIOCOOBI 3a/1aHus (PYHKIIUU, B3AUMHO
oOpaTHbie (PYHKIMH, KOMITO3UIUSA PYyHKIUH, rpaduK (PyHKIMH, BHITOITHATh 3JIEMEHTApHbIE
npeoOpa3zoBaHus rpauKoB PyHKIUH;

CBOOOJHO OIEPUPOBATHh MOHATHIMU: O0JACTh OMPEAEICHUS U MHOXKECTBO 3HAUECHHM
GyHKIMY, HyJIM QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO ONEPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIUU, IEPUOJUUECKHE
(YHKIMM, TPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl U MUHUMYMbI (YyHKIUH,
HauOosbllIee U HAUMEHbLIee 3HaueHNe QYHKIIUU HA IPOMEKYTKE;

CBOOO/HO ONEpUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U LIEJIBIM
nokaszaresnem, rpauk CTeNeHHON (PYHKIIMY ¢ HATYPaJIbHBIM U 1I€JIbIM IIOKa3aTeseM, rpadux
KOpPHS N-OM CTENEHU KaK (PYHKIMM 0OpaTHOW CTENEHH C HATypaJIbHbIM IOKa3aTeleM;

OTIepUPOBATH MOHATHIAMH: JIMHEWHAs, KBaJApaTUUHAsA U JPOOHO-THMHEHHAsT (QYHKIUH,
BBINIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAHUE U MIOCTPOCHHUE UX TPa(UKOB;

CBOOOJHO OMEpPUPOBATH MOHITUSAMHU: TOKa3aTeIbHas U Jorapupmudeckas QyHKINH,
UX CBOMCTBA U rpadMKu, UCIIOIH30BATh UX TPadUKU IS PEIICHUS ypPAaBHEHUH;

CBOOOZHO  OMEpUpOBATH  MOHATUSIMU:  TPUTOHOMETPHUUYECKAas  OKPY>KHOCTD,
oTpe/ieNieHuEe TPUTOHOMETPUUECKHUX (DYHKIIUI YUCIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpa@uKy PYHKIMH 1J1 UCCIIEOBaHMS IPOLIECCOB U 3aBUCUMOCTEN IIpU
PEILIEHNH 3a/1a4 U3 IPYTUX Y4eOHBIX IPEAMETOB U peabHOM XKU3HU, BbIpaXxaTh (POpMyJIaMu
3aBHCHUMOCTH MEXY BETUUMHAMU;

Havana maTemaTnueckoro aHaausa:

CBOOOZHO  OmepupoBaTh NOHATUAMM: apumeTHyeckas M  TeOMeTpUUYecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIeoOMETpUYecKass Iporpeccusi, JIUHEWHbIM U
AKCIIOHEHLIIMAIBHBIA POCT, (OpMyJia CIOKHBIX HPOLEHTOB, UMEThb IPEICTABICHUE O
KOHCTAaHTE;

HCIIOJIB30BATh IPOTPECCHUHM ISl PELLICHUS PEAbHBIX 33]1a4 PUKIIATHOTO XapaKTepa;

CBOOOZHO ONEpUPOBaTh MOHATUSMH: TOCIEI0BATEIBHOCTb, CIIOCOOBI 3aJaHUSA
IIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCJIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO>K/ICHUSI MaTEMaTHYECKOT0 aHaJIM3a KaK aHaJu3a OECKOHEUYHO MaJIbIX;

CBOOOZHO OMNEpPUPOBATh MOHATUSMH: HENpPEphIBHbIE (PYHKIHMHU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJIHO OINEPUPOBATH MOHATHEM: (DYHKIIMS, HEMPEPhIBHAS HA OTPE3KE, MPUMEHSITh
CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN Il pELICHUS 3a]1a4;



CBOOO/ZIHO ONEpUpPOBATh MNOHATHSMM: IMEpBas U BTOpas MPOU3BOAHBIE (YHKIMH,
KacaTenbHas K rpaduky GyHKIUM;

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHMS, YACTHOIO U KOMIIO3ULIUU JBYX
(GyHKIUH, 3HaTh IPOU3BOIHBIE dJIEMEHTAPHBIX (PYHKIIHIL;

MCIIOJIb30BaTh T€OMETPUYECKUN U (U3HUECKUI CMBICT MPOU3BOJHON MJIs PEIICHUS
3a7ad4.

MHoO>xecTBa U JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPaLlK HaJl MHOKECTBAMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar il ONMCaHUsA PEAbHBIX
MPOLIECCOB U SABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

cBOOOHO ONEPUPOBATh MOHATUSAMU: ONPECIICHUE, TEOPEMA, YpaBHEHUE-CIIEICTBHE,
CBOMCTBO MaTeMaTHYecKOro OOBEKTa, J10Ka3aTeIbCTBO, PAaBHOCWIIBHBIE YPAaBHEHUS U
HEPABEHCTBA.

K xoHy o0yuenus B 11 kiacce oOyyaromuiics NOJYYHUT CIEAYIOIME MPEIMETHBIE
pe3yabTaThl MO OTIAEIBHBIM TE€MaM paboueil MmporpaMmbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYECKOTO aHAIU3a»:

Yucna v BEIYUCIICHU:

CBOOO/ZIHO ONEpUPOBATh MOHATHUSMHU: HATypaJlbHOE M LEJIO€ YHUCIO, MHOXKECTBa
HATypPJIbHBIX M LEJbIX YUCEN, UCIIOJIBb30BaTh IIPU3HAKU AeIUMOCTH 1enbix ynces, HOJ[ u
HOK HaTypanbpHBIX 4HCEl JUIsl pELIEHUS 33]1a4, IPUMEHSTh aIrOpuT™ EBKIINIA;

CcBOOOJHO OIEpPHPOBATh MOHATHEM OCTAaTKa MO MOAYJIO, 3alHChIBaTh HATypaJbHbIE
YuUCia B Pa3JIMYHBIX [O3ULIMOHHBIX CUCTEMAX CYUCIICHUS,

cBOOO/IHO ONIEPUPOBATH MOHATHAMU: KOMIUIEKCHOE YMCIIO U MHOYKECTBO KOMILJIEKCHBIX
4uCceN, NPEICTaBlIATh KOMIUIEKCHBIE YHCIAa B alreOpanyeckod M TPUTOHOMETPHUYECKOM
dbopMe, BHIIOTHATH apuMETHIECKHE OTEepaIi ¢ HUMU B U300pakaTh Ha KOOPAMHATHON
IJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

cBOOOJIHO  ONEpUPOBATHh TMOHATUSAMU: HppalMOHATbHBIE, TOKa3aTelIbHbIE U
JorapuMUUEcKre HEPaBEHCTBA, HAXOAUTh HMX PELICHUS C MOMOIIbIO PAaBHOCHIBHBIX
IEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEN IPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOO/IHO ONEpUPOBATh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXoaumble (OpMysbl ISl  PELIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOOOZIHO OIEpUpPOBaTh IOHATUSIMHU: CHCTEMAa U COBOKYIHOCTb YpPaBHEHUN H
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PELICHUS CUCTEMBI
Y COBOKYIHOCTEH pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX
YPaBHEHUU U HEPABEHCTB;

peliath palydoHalIbHbIE, WpPpAlMOHANbHBIE, TOKa3aTellbHbIe, JorapuMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIUE MOIYJIN U ITAPAMETPBI;

NPUMEHSTh IpaUuecKue METOMbI IJIsl PELICHUS] YPaBHEHUN U HEPAaBEHCTB, a TaKXkKe
3a/1a4 ¢ NMapaMeTpamu;

MOJICJIUPOBATh pEalbHbIE CUTYyallMd Ha S3bIKE anreOphbl, COCTaBISATH BbIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO 3a]1a4d, UCCIEA0BATh TOCTPOCHHBIE



MOJIENIM C MCIOJIb30BAaHUEM aIfaparta ajareOpbl, HHTEPIPETUPOBATH MOJIYUCHHBIN
pe3yibTar.

OyHKIMY U TpaduKu:

CTPOUTH rpaUKU KOMIO3UIMU (DYHKIIMI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS
Y CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUI;

CTPOUTH TE€OMETpUYECKHE 00pa3bl ypaBHEHHN M HEPABEHCTB Ha KOOPIWHATHOU
MJIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (QYHKIHI;

MPUMEHATh (DYHKIMH [T MOICIIMPOBAHUS U UCCIIEIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauana maremaTtrueckoro aHanmsa:

MCIIOJIb30BaTh IPOU3BOJHYIO JJIsi UCCIEeNOBaHUS (YHKIUM HAa MOHOTOHHOCTb H
KCTPEMYMBI;

HAXOJUTh HAauOOJIbIIIee M HAUMEHBIIIEE 3HaYCHHs (DYHKIIMN HETIPEPHIBHOM Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO JJIs1 HAXOXK/ICHUS HAMITYUIIIeTO PEIICHUs B TIPUKIIATHBIX,
B TOM YHUCJE COLHUAIBbHO-DKOHOMHYECKHX, 3a/Jayax, s ONpeleSeHUs CKOPOCTH H
YCKOpEHUS Ipolecca, 3aJaHHOT0 (hOpMyJIOi Wik rpa@uKoM;

cBOOOMHO OMEpPUPOBaTh TOHATHUAMH: TEPBOOOpA3HAs, OMPEACIEHHBIN HMHTErpa,
HAXOJUTh MEPBOOOPA3HBIE dJIEMEHTAPHBIX (YHKIMI U BBIYUCIATH MHTETpaj 1Mo GopmyIie
Hrrorona-JleiiOnuna;

HAXOJIUTh TIJIOMIAU TUIOCKUX (DUTYp U 0OBEMBI TEJI C TIOMOIIBIO HHTETPaa;

MMETh NPECTABIEHNE O MATEMAaTUUYECKOM MOJIEIMPOBAHUH HA IPUMEPE COCTABIICHMUS
muddepeHranbHbIX ypaBHEHUH;

pelmarh MpUKIaJHbIE 3aJaud, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKOTO MU
¢du3nUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUUYECKOTO aHAJN3A.

Pabouass nporpamma y4yeoHoro kypca «I'eomerpus»

Toscnumenvnas 3anucka

['eomeTpus siBnsieTCss OOHMM W3 0a30BBIX KYypCOB Ha YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMs, TaK Kak 00ECIe4YnBaeT BO3MOXKHOCTh M3YYEHHS AMCIMILIUH €CTECTBEHHO-
HAYYHOI HANpaBJIEHHOCTH M MPEIMETOB I'yMaHUTapHOro nukia. [IockoibKy jorudeckoe
MBIIIEHHE, (POpMUpPYyEMOe ITPU U3YUESHUU 00yUaIOIIMMUCS TOHATUIHBIX OCHOB F€OMETPUH,
Ipy J0Ka3aTeIbCTBE TEOPEM M TOCTPOCHUU LEMOYKU JIOTMYECKHX YTBEP)KICHHH IpH
pelIeHNH TEeOMETPUYECKUX 3ajad, YMEHHE BBbIIBUraTb U ONpPOBEPraTh THIIOTE3bI
HETIOCPEACTBEHHO MCIOJB3YIOTCA MPU PEHICHUH 3a/1ad €CTEeCTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTU (PU3UYECKUX 3a]1ad.

Llenb ocBOeHUs mporpamMmbl yuebHoro Kypca «I'eomeTpusi» Ha yriayOiE€HHOM ypOBHE
— pa3BUTHE UHAUBHUIYAIbHBIX CIIOCOOHOCTEN 00YYarOMINXCS TPU N3yUYEHUU FT€OMETPUH, KaK
COCTaBJISIOLIEH MpeAMeTHOM obnacTu «MareMaTuka U HHGOpMaTHKay yepe3 o0ecrieueHue
BO3MOXHOCTH MPUOOPETEHHS M UCTIOIb30BaHUs 00JIee rTyOOKHX reOMETPUUECKUX 3HaHUN
U JCWCTBUM, CHEHU(PUYHBIX TE€OMETPUM, U HEOOXOAMMBIX [UIsI  YCIEIIHOIO
npodeccuoHaTbHOTO 00pa30BaHUs, CBA3aHHOTO C HCIOIb30BAaHUEM MAaTEMaTUKU.

[IpuoputeTHBIMM ~ 3aJauaMu  Kypca TeOMETpUM Ha yriayOJIEHHOM  ypOBHE,
PaCIIMPSIONIIMH U YCUIIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBISIOTCS:

pacIiMpeHre TPEACTaBICHUSA O TEOMETPUU KaK YacTH MHPOBOM KYJIbTYpPHI H
(dbopMupoOBaHrE OCO3HAHUS B3AaUMOCBS3H TEOMETPUH C OKPYKAIOIIIM MHPOM;



(opMHpOBaHUE MPENCTABIEHUSI O MPOCTPAHCTBEHHBIX (DUIypax Kak O Ba)KHEHIIMX
MaTEMaTUYECKUX MOJECIAX, IIO3BOJSIIOIIMX OIMCHIBATh M M3y4aTh pAa3HbIC SBICHUSA
OKPY’KaIoIIEr0 MHUpa, 3HAHME IIOHATUHHOIO ammapara mo paszaeiny «Crepeomerpus»
y4eOHOT0 Kypca IreOMETPHH;

(dbopMHUpOBaHHE YMEHHS BIIAJIETh OCHOBHBIMHU TMOHSATHUAMH O MPOCTPAHCTBEHHBIX
¢burypax u UX OCHOBHBIMHU CBOMCTBaMU, 3HAaHHE TEOpPEM, (POPMYI U YMEHHUE UX PUMEHSTH,
YMEHHUS I0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTaHIaPTHBIE CIIOCOOBI peIIeHUs 3a/1aY;

dbopMHpOBaHHE YMEHHUsI paclo3HaBaTh Ha YEPTEKax, MOJEISIX U B pPeaJbHOM MHUpE
MHOT'OIPAHHMKH U TEJIa BpPaIEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopMUpOBaHHE TIOHMMAHUS  BO3MOXKHOCTH  aKCMOMAaTHYECKOTO  IMOCTPOEHUs
MaTeMaTHYECKUX TeOopuid, (OPMUPOBAHHWE TIOHHMAHUS POJM AKCUOMATHKU TpHU
MIPOBEICHUHU PACCYKICHUN;

(dbopMHUpOBaHUE yYMEHUS BIAJAETh METOJAMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHHUS,
YMEHUSA HMX NPUMEHSTh, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJ€ pEHICHUS
CTEPEOMETPUYECKUX 3aJlad W 337a4 C NPAKTUYECKUM COJEpKaHHeM, (OpMHpPOBaHUE
MPEACTABICHUS] O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MPHU OOOCHOBAHMM MaTeMaTHYECKUX
YTBEPKICHUM U POJIM AKCHOMATUKHU B IPOBEICHUU JE€AYKTUBHBIX PACCYKICHUN;

Pa3BUTHE M COBEPIIEHCTBOBAHME HMHTEJJIEKTYyaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
oOy4aromuxcsi, T03HaBaTeIbHON aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUN, KPUTUIHOCTH
MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUN;

¢dopMupoBaHue (PYHKIMOHAILHON IPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUS
pacrno3HaBaTh MPOSIBICHUS F€OMETPUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CHUTyalUsX M MpPU HU3YYEHUHM JPYIMX Y4eOHBIX NPEIMETOB,
IPOSIBJIICHHS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEM, MOJEIUPOBAHMS PEAIBHBIX CUTYALM,
MCCJIEI0BAHUSI IOCTPOCHHBIX MOJIEJIEH, HHTEPIIPETALIMU TI0JyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COZI€pKaTEeIbHBIMU JUHUSAMUA y4yeOHoro kypca «l'eomerpusi» B 10-11
KJ1accax ABISAOTCS: «lIpsMbIe U TUIOCKOCTH B IPOCTPAHCTBE», « MHOTOTpaHHUKNY, «Tena
BpauleHus», « BeKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH MOHATUIMUIY,
PEIIEBAaHTHBIMH TE€OMETpUM Ha yriayOnéHHoM ypoBHe oOyuenuss B 10-11 kimaccax,
OTHOCHUTCSI KO BCEM COJIEp>KaTEIbHBIM JIMHUSM Y4eOHOro Kypca, a (QopmMHpoBaHUE
JIOTUYECKUX YMEHUIH pacIpenesieTcs He TOJBKO IO COAEPKATEIbHBIM JIMHUAM, HO U 110
rogam  o0yuenus. CoxepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM
pe3ynbraTtaM ocBoeHusi PenepanbHON pabodel MporpaMMsbl, pacpereaeéHHbIM 0 roj1aM
oOydeHusi, CTPYKTYpUpPOBAaHO TakuM OOpa3oM, YTOObBI KO BCEM OCHOBHBIM,
IPUHLUIIMAIBHBIM BOIpOcaM 00ydaromuecss oOpamaiich HEOJHOKPATHO. DTO MO3BOJISET
OpraHU30BaTh OBJIAJCHUE T€OMETPUUYECKUMU MTOHATUSMH U HaBbIKaMU IIOCJIEOBATENBHO U
IOCTYNAaTeNbHO, C COOJIIOIEHNEM IIPUHLUIIA IPEEMCTBEHHOCTH, 4 HOBbIE 3HAHUS BKJIIOUATh
B OOIIYIO CHCTEMY F€OMETPHUUECKUX MPEACTABICHUI 00yUaIOIMUXCsl, PACIIUPSS U YTy Osist
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh ycioBus sl auddepeHimanuu o0ydeHus, TOCTPOCHUS WHIANBUIY ATbHBIX
oOpa3oBaTeNbHBIX MNpOrpaMM, OOeCHeuuTh YriayOnEHHOE H3yUYeHHE TEeOMETpUU Kak
cocTaBJsifolIel yaueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO H3YYEHHS MATEMaTUKH C YYETOM
BbIOOpa Oyaymiei mnpodeccuu, oOecreunBas NTPEEMCTBEHHOCTh MEXIY OOLUM U
npodheCCUOHAIBHBIM 00pa30BaHUEM.



Ha u3ydenne yuebHOro kypca «l'eomerpus» Ha yriayOiI€HHOM YpOBHE OTBOIUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).

Cooepoicanue yuebHo2o Kypca

10 kiace

Ipsamvie u nnockocmu 6 npocmpancmee

OcHOBHBIE TIOHATUSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM IMOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U
CJIIEACTBUS U3 HUX.

B3anmHOe  pacnosiokeHME€ ~ OPSAMBIX B IIPOCTPAHCTBE:  IIEpECEKaroluecs,
IapajulesIbHble M CKpelIMBarolmuecs IpsaMble. [IpU3Haku CKpelMBaIOMIUXCA NPSIMBIX.
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTENM B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSMBIE B
IIPOCTPAHCTBE, NAPAUICIBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTH NPSAMOM U IUIOCKOCTH.
[TapannensHOe M IEHTPaTbHOE NPOEKTHPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBA TapajlieJIbHOro mpoekTupoBanus. W3o00paxkeHue ¢uryp B mapauieIbHOU
MTPOEKIMH. Y TJIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXKTY NPSMBIMHU B ITPOCTPAHCTBE.
[TapamienbHOCTh TIJIOCKOCTEN: MApAJUICIbHBIE IUIOCKOCTH, CBOWCTBA MAapAJUICIBbHBIX
mwiockoctei. [IpocTeifimre npocTpaHCTBEHHBbIE (QUTYpPhl Ha IJIOCKOCTH: TETPadIp,
IapajulesIeuIe], IOCTPOCHUE CEUCHUM.

IleprieHIMKYISAPHOCT NIPSIMOM M IUIOCKOCTH: IEPIEHAUKYJISPHBIE INPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC IIapajuICNIbHbIE U IIEPIECHIUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIIPHOCTH TPSAMOM M IIIOCKOCTH, TEOpema O IPSAMON IEPHEHIUKYJIAPHOU
wiockoctd. OpTOroHanpHOE NpoeKTUpoBaHue. [IepreH MKy Isap 1 HaKJIOHHBIE: PACCTOSHUAE
OT TOYKHU JO TJIOCKOCTH, PACCTOSIHME OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (Urypsl Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IJIOCKOCTEH: IPU3HAK IEPICHANKYISIPHOCTH JBYX
rockocTer. Teopema o TpEX NEPNECHANKYISAPAX.

Yriel B OPOCTPAHCTBE: YroJI MEXKAY MNPSMOW M IUIOCKOCTBIO, JIBYTPAaHHBIM YIOJ,
JMHEHHBIA Yrojl ABYyrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHseie yribl. CBolcTBa
IJIOCKUX YIJOB MHOrorpaHHoro yria. CBoWcTBa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIA.

Mnocoepannuxu

Buapsl MHOrOrpaHHMKOB, pa3BEPTKA MHororpanHuka. IIpusma: n-yronpHas npusma,
npsiMasi 1 HaKJIOHHAs PU3Mbl, 00KOBasl U MOJIHAsS MIOBEPXHOCTh pu3Mel. [lapannenenunes,
OPSMOYTOJIbHBIN NapajuieNieune] U ero cBoicTea. KpaTuaiimne myT Ha MOBEPXHOCTH
MHororpanHuka. Teopema Duinepa. [IpoctpancrBennas reopema [Iudaropa. [Tupamuaa: n-
yrojbHas mupaMuja, npaBuiibHas U yceu€HHas nupamuiabl. CoiicTBa pédbep U OOKOBBIX
rpaHedl NpaBUIbHOM mupamuibl. [IpaBuibHBIE MHOTOTPAHHUKH: IPaBWIbHAs NpPU3Ma U
NpaBWIbHAS MTUPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS MTUPAMUAA U IPAaBUIIBHBIN TETpadip, KyO.
IIpencraBiienye 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKAdAP U UKOCABIP.

Brruncnenue »51eMEHTOB MHOTOTpaHHHKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH W MOJHOW MOBEPXHOCTH MPSMOM MPU3MBI, IIJIOUIab OCHOBAaHUH,
TeopemMa 0 OOKOBOHM MOBEPXHOCTH MPsMOM mpu3Mbl. [lnomaas 60KOBOI MOBEPXHOCTU U
ITIOBEPXHOCTH ITPAaBUJIBHOW IMUPAMUBI, TEOPEMA O TUIOIIAAN YCEYEHHON TUPAMU/IBI.

CummMeTpust B IPOCTPAHCTBE. DIIEMEHTHI CHMMETPHUH MPABUIIBHBIX MHOTOTPAaHHUKOB.
CumMeTpus B NMPaBUIBHOM MHOTOTPAaHHUKE: CUMMETPUS NapajuleIelune a, CUMMETPUs
MIPABUJIBHBIX MTPU3M, CAMMETPHUS NPABUIBHON TUPAMU/IBI.



Bexmopul u koopounamul 6 npocmpancmee

IIoHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U ITPOTUBOIIOJIOKHO HAITPABIICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOPOB. JIEMCTBHS C BEKTOPAMHU: CIIOKEHHUE U BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha 4uciio. CBONCTBA CIIOKEHHSI BEKTOPOB.
CBoiicTBa YMHOEHHsI BeKTOpa Ha uucio. [loHsitue komruianapHeie BEeKTOphI. [Ipu3Hak
KOMIUTAHAPHOCTU TPEX BEKTOpOB. IlpaBwino mapamnenenumnena. Teopema 0 pasiiokKEHUU
BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsiMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsI3p  MEXAY KOOpAMHATaMHU BEKTOpa H
KOOPJIMHATaMH TOYEK. YTOJI MEXKIy BEKTOpamMu. CKaIIpHOE MPOU3BEIECHUE BEKTOPOB.

11 knacc

Tena spawenus

[TonsTusi: UMIMHAPUYECKAs MMOBEPXHOCTb, KOHUYECKAsT MOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 00Opa3yrolue noBepxHocre. Tena BpamieHus: UWIMHAP, KOHYC, YCEUEHHBIM
KoHyC, cdepa, map. BzaummHoe pacnonoxkeHue c@epbl U TMIIOCKOCTH, KacaTellbHas
MJIOCKOCTh K cdepe. M3o00pakeHne Ten BpaileHus Ha TiockocTu. Pa3BépTka mummHapa u
koHyca. CummeTtpusi chepsl U mapa.

O06bEM. OcHOBHBIE CBOWCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSMOYTOJIBHOTO
napajienenuneaa u ciaeactsus u3z He€. O0bEM IPsIMONM M HAKIIOHHOM MPU3MBI, [IMJIUH]IPA,
nupamMubl U KoHyca. O0BEM 11apa u mapoBOro CerMeHTa.

KomOuHanuu ten BpailieHuss ¥ MHOTOTpaHHUKOB. [Ipu3mMa, BnucaHHas B IWJIMHIP,
onucaHHasi okoJjo muinHapa. [lepeceduenne cdepsl 1 mapa c mwiockoctbro. Kacanue mapa
u cdepbl TIOCKOCThIO. [loHATHE MHOTOTpaHHHMKA, OMHUCAHHOTO OKOJIO cdephl, chepsl,
BIMCAaHHON B MHOTOTPAHHUK WUJIM TEJIO BpaIllCHUSI.

[11omaap MOBEpXHOCTH HMWIIMHIPA, KOHYCa, TuIomanb chepsl u e€ yacteil. [logodue B
npoctpancTBe. OTHomeHHEe OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH TMOMOOHBIX QUTYP.
[IpeoOpazoBanue nooous, romoTeTus. Pemienne 3aga4 Ha MIIOCKOCTH € UCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

ITocTpoeHue cedyeHU MHOTOIPAHHUKOB W TEJ BpALICHHUS: CEYEHHS UHWIWHIpA
(mapanienbHO W MEPHEHANKYIJISIPHO OCH), CEYEHUsl KOoHyca (MapasiiesibHble OCHOBAaHUIO U
POXOJAIIME Yepe3 BEPIIMHY), CEYCHHS IIapa, METOJbl MOCTPOEHUS CEUYEHUM: METO]
CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MITIOCKOCTH.

Bexmopul u koopounamel 6 npocmpancmee

Bekropel B mpocTtpancTBe. Onepauuu HaJ BEKTOpaMU. BEKTOpPHOE yMHOXKEHUE
BEKTOpOB. CBOCTBa BEKTOPHOrO0 YMHOXeHHS. lIpsiMmoyrospHas cucremMa KOOpAHMHAT B
npoctpanctBe. Koopaunatel BekTopa. Paznoxenue Bektopa mo 6asucy. KoopaunaTHO-
BEKTOPHBIN METO/I MPU PELICHUH T€OMETPUUYECKUX 3a]1a4.

eusicenus 6 npocmpancmee

JBrxenus: npoctpanctBa. Otobpakenus. J[Brwkenus u paBeHCTBO ¢uryp. O6mme
CBOWCTBA ABM>KEHUW. BUbI NBH>KEHUI: MAPAIUICIIBHBIN IEPEHOC, IEHTPaIbHAsI CHAMMETPHS,
3epKajbHasi CUMMETpPHs, MOBOPOT BOKPYT npsimoit. [IpeoOpazoBanust mogodus. Ilpsimas u
chepa Ditnepa.



lIpeomemnvwle pezynbmamsi yuebH020 Kypca

K konity 10 kimacca oOy4aromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPHUH MPHU PEIICHUU 33124
Y IPOBEICHUH MATEMATHYECKUX PACCYKIECHUN;

IIPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEJICTBHS M3 HUX MpPU PEILICHUH
r€OMETPUYECKUX 3a/1aY;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOI0XKEHHE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEH
B [IPOCTPAHCTBE, MIPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

cBOOOHO ONEPUPOBATh MOHITUIMHU, CBSI3aHHBIMH C YTJIaMHU B IPOCTPAHCTBE: MEKIY
IPSAMBIMHU B IPOCTPAHCTBE, MEXKY IPSIMOU U IJIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

CBOOOJHO pacIiO3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IIpU3Ma, MUpamMuia,
MPSAMOYTOJIbHBIN Napaiyiesnenunesn, Kyo);

KJIACCU(PUIIMPOBATH MHOTOTPAHHUKHU, BEIOMpPAst OCHOBAHUS ISl KIIACCU(DUKALINH;

CBOOOJHO OIEpPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C CEUYEHHEM MHOTOTPaHHUKOB
MJI0CKOCTHIO;

BBITNIOJHATh NapajuleIbHOE, LEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE (PUTYD
HAa IIOCKOCTb, BBIMOJIHATH U300pakeHusl (PUTYp Ha MIIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB Pa3JIMYHBIMUA METOJIaMH, BBIIOIHSTH (BBIHOCHBIE)
IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIIATh IUIOMIAJM MOBEPXHOCTEH MHOTOTPAaHHUKOB (Mpu3Ma, MUpaMKIa),
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (HopmyT;

CBOOOJTHO ONEPHUPOBATH MOHSTHSIMHU: CHUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh H
MJIOCKOCTh CHMMETPHH, LEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI;

cBOOOHO ONEPUPOBATH OHATUAMHU, COOTBETCTBYIOLIMMH BEKTOPaM U KOOpIAWHATAM B
MIPOCTPAHCTBE;

BBIIIOJIHATH JIEWCTBHS HaJl BEKTOPAMH;

pemiath 3aJayd Ha JI0KA3aTeIbCTBO MATEMATHYECKUMX OTHOLICHUI M HaXOXIACHHUE
Tr€OMETPUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/IBI ITPU PEIICHUHA MaTEMaTHUYECKUX
3aJ1a4y MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;

IPUMEHSTh MPOCTEMIINE TPOrPaAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

U3BJIEKaTh,  MNpPeoOpa3oBbIBAaTH M HHTEPIPETUPOBATH  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEJICTABICHHYI0 Ha 4YepTexax u
PUCYHKaX;

OPUMEHSTh MOJYYEHHbIE 3HAHUS HA NPAKTUKE: CpPaBHUBATh U AHAIM3UPOBATH
peanbHbIE CUTyallMd, NMPUMEHATh W3YUYEHHBIE IMOHATHS B IPOLECCE IOMCKA pElICHUs
MaTeMaTHYeCKU CHOPMYIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPeajbHbIe CUTyallMH Ha
A3bIKE TEOMETPUH, HCCIEAOBaTh  IOCTPOEHHBIE MOJEIM C  HCIOJb30BAHUEM
reOMEeTPUUYECKUX TOHATUN U TEOpeM, ammapara aiareOpbl, peniarb NPakTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOKJICHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh Mpe/CTaBICHUs] 00 OCHOBHBIX 3Tamax pPa3BUTUS FEOMETPUHM KaK COCTAaBHOM
4acTH (PyH/IaMEHTa Pa3BUTHUSI TEXHOJOTUH.



K konmy 11 kimacca oOy4aromuiicss HayquTCs:

CBOOOJIHO ONEPUPOBATH MOHITUSAMH, CBA3aHHBIMU C [MJIMHIPUUYECKON, KOHUYECKOU U
chepruueckoil TOBEPXHOCTIMHU, OOBSICHATh CIIOCOOBI MOJTYUYEHUS,

OMepUpOBaTh MOHITUIMH, CBA3AHHBIMU C TEIaMH BPAILCHUS: [IWJIMHIPOM, KOHYCOM,
chepoit u mapow;

pacro3HaBaTh Teja BpallleHus (IUIMHAP, KOHYC, cdepa u map) u 00bACHATH CIIOCOOBI
MOJTyYEHUs! TeJl BpallleHuUs;

KJIaCCU(PUIIUPOBATH B3AUMHOE PACIOJIOKEeHHE Chepbl U MIIOCKOCTH;

BBIUUCIISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TN BpalEHUs, 0ObEMBI U
IUJIOLIAId TOBEPXHOCTEH MHOTOIPAHHUKOB W TeJl BpallleHUs, T€OMETPUYECKUX Tel C
npuMeHeHueM Gopmy;

cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIUAMU TEJ BpallleHUs U
MHOTOIPAHHUKOB: MHOTOTPaHHUK, BIMCAaHHBIN B chepy U OmucaHHBIN 0K0JI0 chepsl, cdhepa,
BIIMCAHHAsl B MHOTOT'PAHHUK WM TEJIO BPALICHUS;

BBIYHMCIISTh COOTHOLLIEHUS MEKY TUIOIIAIIMH MOBEPXHOCTEN U 00bEMaMK MOJOOHBIX
TeT;

M300pakaTb M3y4yaemble (DUTypbl, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKH U3
PUCYHKOB MPOCTBIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTh CEUEHUS Tl

BpAILICHUS,

U3BJICKaTh,  MHTEPIPETUPOBATH M  MPeoOpa3oBbIBaTh  MHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEJCTABICHHYI0 Ha 4YepTexax u
PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTNEPaIM HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

permaTh TEOMETPUYECKHE 3a/add Ha BBIYUCIICHHE YTJIOB MEXIy TMPSIMBIMA U
MJIOCKOCTSIMU, BBIYUCIICHUE PACCTOSTHUHN OT TOYKH JI0 TIJIOCKOCTH, B IIE€JIOM, HA IPUMECHCHHE
BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJHO OMNEPHPOBATH MOHATHUSMHU, CBS3aHHBIMH C JBH)KCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JBUKCHMI,

BBITIOJTHATh M300paXE€HUSI MHOTOTPAHHUKOB W TEJ BPAIICHUS MPH HapaJIeTHbHOM
nepeHoce, MEHTPATbHOM CHMMETPHUH, 3€pKalbHOW CUMMETPHUH, TPU MOBOPOTE BOKPYT
npsSMOM, TTpeoOpa3oBaHUs MOI00US;

CTPOUTh CEUEHHUS MHOTOTPAHHMKOB M TEJ BpallleHUs: CEYEHUS UUIUHApA
(mapanienbHO W MEPHEHANKYIJISIPHO OCH), CEYEHUsl KOHyca (TapalijiesibHble OCHOBAaHUIO U
POXOJIAIIME Yepe3 BEPILIUHY ), CEUCHHUS 11apa;

UCII0JIb30BaTh METOJIbl MOCTPOCHUS CEYEHUH: METOJI CJIEI0OB, METOJ BHYTPEHHETO
IPOEKTUPOBAHUSI, METO/] IIEPEHOCA CEKYIIEH MITOCKOCTH;

JIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMS;

MPUMEHATh TEOMETpUYeCKrue (aKThl JIsi PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEANOJIATAOIINX HECKOJIBKO IIAr0B PEIICHUS, €CIIM yCIIOBUS MIPUMEHEHHUS 3a/IaHbI B SIBHOM
1 HessBHOU (popme;

permarh 3a7a4d Ha JI0Ka3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN W HaXOXICHHUE
T€OMETPUUYECKUX BEITUYHH;

IPUMEHATh TIPOTPAMMHBIC CPEACTBA M DJCKTPOHHO-KOMMYHHUKAITMOHHBIC CHUCTEMBI
IIPY PEIICHUHU CTEPEOMETPUICCKUX 3a]1aY;



OPUMEHSTh IIOJIYYCHHbIC 3HAHHUS HaA IMPAKTUKE: CPaBHHUBATh, AHAIM3UPOBATH M
OLICHUBATh PEaJbHbIE CUTYAllMHU, IPUMEHSTh M3yUYECHHBIE TOHATHUSA, TEOPEMBI, CBOICTBA B
mpoliecce MOMCKa  PElIeHHs] MaTeMaTU4yeckd  CHOPMYIHMPOBAHHON  MPOOJIEMBI,
MOJEIUPOBATh PEaJbHbIC CUTYallUH Ha S3bIKE I€OMETPUU, HCCIEI0BATH NOCTPOCHHBIE
MOJIEJTM C KCIOJIb30BAHHUEM TI'€OMETPUUYECKUX TOHSATUM M TeopeM, alrmapara aiareOpsl,
pelaTh NPakTUYECKHUE 3a]]a4u, CBSI3aHHbIEC C HAX0KJIECHUEM F€OMETPUUYECKUX BEJIUYHH;

MMETh TIPEJICTABIICHUsI 00 OCHOBHBIX JTalax Pa3BUTHS T€OMETPUM KaK COCTaBHOM
4acTH (PyH/IaMEHTA PAa3BUTHUS TEXHOJIOTHUH.

PaGouas mporpamma y4e0HOro Kypca «BeposiTHOCTb M CTATHCTHKAY

llosacnumenvhas 3anucka

Y4eOHsiii Kypc «BepoATHOCTH M CTaTHCTHKa» YriyONEHHOTO YPOBHS SIBISIETCS
MPOJOHKEHUEM W Pa3BUTHEM OJHOMMEHHOTO y4eOHOTrOo Kypca yriayOJEHHOTO ypOBHS Ha
YPOBHE CpeHero oo1ero oopazoBanus. Y4eOHbIN Kypc peaHazHayeH 115 popMUupoBaHUs
y 00yYarommxcsi CTATUCTUYECKON KYJIbTYpPhl M IOHUMAHUS POJIM TEOPUU BEPOSTHOCTEN KakK
MaTEMaTHYeCKOr0 HWHCTPYMEHTa /I HW3YYCHHs] CIy4YalHbIX COOBITHH, BEIMYUH U
npoueccos. [Ipu nu3ydeHun kypca odoramaroTcs: IpeacTaBiIeHus 00y4aroIuXCsl 0 METoAax
UCCJIEIOBaHMUsI M3MEHYMBOTO MHUpPA, Pa3BUBAECTCSI NOHWMAaHUE 3HAUYMMOCTH M OOLIHOCTH
MaTEeMaTUYECKUX METOJOB IO3HAHUS Kak HEOThEMJIEMOM YacTH COBPEMEHHOI'O
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copepxxanue yueOHOr0 Kypca HallpaBJIEHO Ha 3aKpEIJIEHUE 3HAaHUN, TOTYyYeHHbIX IPU
U3y4YeHHHU Kypca Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHMs, W Ha pa3BUTUE
MPEICTAaBICHUM O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKAY HUMH Ha Ba)KHBIX
pUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl W3 OKpY’KalIero Mmupa. B pesympraTte y
00ydJarommxcst JOJDKHO ChOPMUPOBATRLCS MPEICTABICHNE 0 Han0oJIee yIOoTPEONTEIBHBIX U
00X MaTeMaTHYECKUX MOJENSIX, UCMOIb3YEMBbIX ISl ONMCAHUSI aHTPOTIOMETPHUUECKHUX U
aeMorpauueckux BEJIWYWH, TMOTPEIIHOCTEH B  pasIUYHbIE pOAa HU3MEPEHUSX,
JUTATEIBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX
SBIICHUN M TPOLIECCOB B OOIIecTBE. YUeOHBIH Kypc sBIseTCS 0a30i AJii OCBOCHUS
BEPOSITHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOJUMBIX CIEHUATUCTAM HE TOJBKO
WHKEHEPHBIX CIEIHUATBHOCTEH, HO TaKKe COIUATIBHBIX M MCUXOJOTHYECKHUX, TTOCKOJIBKY
COBpPEMEHHbIE OOIIECTBEHHBIC HAYKH B 3HAUUTEIHLHON MEpe MCMOIB3YIOT anmnapar aHajau3a
OonpMX AaHHBIX. L{eHTpanbHyI0 4acTh y4eOHOro Kypca 3aHMMAaeT OOCYyKJI€HHE 3aKOHA
OONBIINX YKCeNl — (PYHIaMEHTAJILHOTO 3aKOHA MPHUPOJIbI, UMEIOIIET0 MaTEMAaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBHM C yKa3aHHBIMU LIEJIIMU B CTPYKTYpe yueOHOro Kypca «BeposiTHOCTb
U CTaTUCTHKA» HA YIIIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE COJEPKATENIbHbBIC JIMHUU:
«Cny4aifHple COOBITUS M BEpPOSTHOCTH» M «CiydailHble BETMYMHBI U 3aKOH OOJBIINX
qrCcem.

[ToMrUMO OCHOBHBIX JMHHM B Y4EOHBIN KypC BKJIFOUEHBI JIEMEHTHI TEOpHH IpadoB U
TEOPUU MHOXECTB, HEOOXOIUMBIE MJIsi TOJHOLIEHHOTO OCBOCHMSI MaTepuaia JaHHOTO
y4eOHOro Kypca U CMEXHBIX MAaTEMaTHYECKUX yUeOHBIX KYypCOB.

Copepxanne nuauK «CiydaifHbIE COOBITHS U BEPOATHOCTH» CIY>KUT OCHOBOM ISt
dopMupoOBaHUs TPEIACTABICHUNH O pacCHpe/e]ICHNH BEPOATHOCTEH MEXIy 3HAYCHUSIMHU
CJIyYalHbIX BEJIVMYHUH. Ba)kHYI0 4acTh B 3TOU COIEPKATEIbHOM JIMHUM 3aHUMAET U3YUYCHUE



r€OMETPUYECKOr0 U OMHOMHUAIBHOTO paclpeeleH!il 1 3HAKOMCTBO C UX HENPEPhIBHBIMU
aHaJIoraMu — IOKa3aTeJIbHbIM U HOPMAJIbHBIM paclpeeIeHUSIMU.

Tembl, CBsI3aHHBIE C HEMPEPHIBHBIMU CITyYalHBIMHU BEJIMYUHAMU U PACIpEACIICHUSIMH,
aKIIEHTUPYIOT BHUMAaHUE O0y4YaroIUXCs HAa ONMUCAHUU U U3YYEHUH CIy4YalHbIX SIBICHUH C
MTOMOIIBI0 HeNpephIBHBIX (yHKIUMNA. OCHOBHOE BHUMAHHUE YCISIETCS MOKa3aTeIbHOMY U
HOPMaJILHOMY PACIpPEICIICHUSIM.

B yueGHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIHLHOE U3YUCHHUE CBSI3U MEXKIY
CIy4yallHBIMM BEJTUYMHAMHU W OIMCAaHWE OTOW CBSI3M C TOMOIIBI0 KO3 dUIMEHTA
KOPPEJSAIUHA B €T0 BEIOOPOYHOTO aHajora. JTU 3JIEMEHTHI COJEP)KaHMS Pa3BUBAIOT TEMY
«/lnarpammbl paccenBaHUs», U3YYECHHYIO HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHuUs, U
BO MHOTOM OMHPAIOTCS HA CBEJCHUS U3 KYPCOB aJIreOphl U TEOMETPHH.

Emeé onuH sneMeHT coaep:kaHus, KOTOPBIM MpeajIaraeTcs Ha O3HAKOMUTEIbHOM
YpPOBHE — TIOCJIEOBATEIBHOCTh CIIy4alHBIX HE3aBHUCUMBIX COOBITHI, HACTYIAIONIUX B
equHuily BpemeHd. O3HaKOMJIEHUE C pacIpesielieHUEM BEpPOSITHOCTEH KOJIMYECTBA TaKUX
COOBITUM HOCHUT pa3BUBAIOIIUNA XapakTep U SBISETCA aKTyalbHBIM IS OyAyIIHUX
a0UTYypHUEHTOB, MOCTYIMAIOIINX HA YU4eOHbIE CTIEIIMaTbHOCTH, CBSA3aHHBIE C 00I1IECTBEHHBIMU
HayKaMH, TICUXOJIOTUEN U YIIPaBJICHUEM.

Ha uzyuenue yueOHOro Kypca « BeposiTHOCTh ¥ CTaTUCTUKA» Ha YTITyOJIEHHOM YPOBHE
orBonutcsa 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kitacce — 34 yaca (1 gac
B HEJICIIIO).

Cooeporcanue yuebHozo Kypca

10 kiace

I'pad, cBsasubiit rpad, mytu B rpade: mukiasl U uenu. CreneHb (BaJIGHTHOCTH)
BepiuHbL. ['padnl Ha miIockocTH. JlepeBbsi.

CrnyyaiiHble SKCIEPUMEHTHI (OTBITHI) U CITy4alHbIE COOBITHS. DJI€MEHTAPHbIE COOBITHS
(ucxomer). BeposATHOCTH ciydaitHOTO COOBITHS. bBIM30CTh YacTOTBI W BEPOSITHOCTH
coObITrii. CydaliHbIC OIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMUA COOBITHSIMH.

Onepauuy Haj COOBITUAMHU: TEepeceuyeHue, OOBEAMHEHUE, MPOTUBOMOIOKHBIC
coObiTua. Jlnarpammel Ditnepa. @opmyna cI0KeHUS BEPOSATHOCTEH.

VYciioBHasE  BEpPOSATHOCTb. YMHOXKEHHUE  BEpPOATHOCTEH. [lepeBOo  CiydarHOro
skcniepuMmenTa. Popmysia monHoW BepositHocTH. Dopmyna baiieca. HeszaBucumbie
COOBITHSI.

bunapHbiii ciyuyaliHbId ONBIT (MCHBITAaHUE), ycmeX | Heymada. HesaBucumeblie
ucnbiTanus. Cepusi HE3aBHUCUMBIX HCIBITAHWM 10 TepBoro ycmnexa. IlepecraHoBku u
(daxropuain. Yucno coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBUCHUMBIX HCHbITaHUN bepHymm. CiydyallHbIA BBIOOp W3 KOHEYHOM
COBOKYITHOCTH.

Crnydaiinas BennuuHa. Pacnpenenenue BeposTHOcTEd. J(narpamma pacrpenesneHus.
Onepanuu HaJ Cily4ailHBIMM BenuuuHamu. buHapHas cioydaiiHas BenuuuHa. [Ipumepsl
pacnpe/esieHni, B TOM YHCIie TeOMETPUIECKOe U OMHOMUAIBHOE.



11 knacc

CoBMECTHOE paclpeieNIeHHE JBYX CIIy4auHbIX BelnW4MH. HeszaBucuMBbIE CiiydaliHbIe
BEJINYUHBI.

MaremaTuyeckoe OXHJIaHWE clydaiiHoOW BenuduHbl (pacmpeneneHus). [Ipumepsi
MPUMEHEHUsT MaTeMaTUYeCKOro OXHUAaHMs (CTpaxoBaHHe, JoTepes). MaTemaTHdeckoe
OXuJaHue OWHApHOW CIly4allHOM BeIMYMHBI. MaremaTuyeckoe OXKUIaHHE CYMMBbI
CIIy4alHbIX BeJIMYMH. MaTeMaTHUecKoe OXHJaHWE IeOMETPUYECKOr0 M OMHOMHAIBHOTO
pacnpeaeacHui.

Jluctiepcusi U CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJIMYUHBI (paclpeneseHus).
Jucnepcust OMHApHOUW CITydaifHOW BEJIMYMHBI. MaTeMaTH4YeCKOe OKHUJIaHUE MPOU3BEICHHUS
U JUACIEPCHUs CYMMBl HE3aBUCHUMBIX CIIy4aWHBIX BeJIWYMH. [lucriepcuss M CTaHmapTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacmpeneneHus. Jlucrnepcuss U CTaHIapTHOE OTKIOHEHUE
r€OMETPUYECKOTO PACIIPEICTICHNUS.

HepasenctBo YeoniméBa. Teopema UebbiméBa. Teopema bepryinu. 3akoH 00abIInX
yucen. Beibopounblii MeTof uccneaoBanuil. Beibopounsie xapakrepuctuku. OLeHuBaHue
BEPOSITHOCTH COOBITHSI MO BBIOOPOYHBIM AaHHBIM. lIpoBepka MpOCTEMIIMX TUIOTE3 C
ITOMOUIBIO U3YYEHHBIX PACIIPEACTIEHUN.

HenpepriBHble ciyyalinble BenuunHbl. [[pumeppl. @yHKINS NIIOTHOCTH BEPOSATHOCTH
pacupeneneHus. PaBHOMEpHOE pacnpesiesieHue U €ro CBOMCTBA. 3aJauyu, NMPUBOIALINE K
[I0Ka3aTeIbHOMY PacIpeACIICHAI0. 3a/1a4u, IPUBOJALINE K HOPMAIBbHOMY PacCIpEACIICHHUIO.
@OyHKUMS NIOTHOCTH BEPOATHOCTH MOKA3aTEIBHOTO paclpeieaeHus], PyHKIHS IUIOTHOCTH
BEPOSATHOCTH HOPMAJIBHOTO pacnpeneseHuss. DOyHKIMA IIOTHOCTH U CBOWCTBA
HOPMAaJIbHOI'O PacCIlpeaeICHus.

[TocrnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3aiayu, NPUBOISALINE K
pacnpenenenuto [lyaccona.

KoBapuanmst nByx ciyuaitHeix BenmnuuH. KosdduuueHnt nunHelHON Koppensiuu.
CoBMecTHbIe HAOMIOEHUS ABYX BEIWYUH. BBIOOpOUHBI KO3((UIMEHT KOppENSInu.
Paznuume Mexny JMHEWHOW CBS3bI0 M NPUYMHHO-CIIEICTBEHHOM CBA3bIO. JIMHENHasA
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

lIpeomemnvwle pezynibmamsi yueOH020 Kypca

K koniy 10 kimacca oOy4aromuiicss HayquTCs:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMU: rpad, MIOCKUM Tpad, cCBI3HBIN rpad, myTh B
rpade, 1emnb, LUK, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIYyUYaHOIO IKCIIEPUMEHTA;

CBOOOJIHO OTEpPUPOBATh MOHATHUSAMU: CIyYalHBIA SKCIEPUMEHT (OMBIT), CIy4yallHOE
COOBITHE, JIEMEHTAPHOE CIIy4aiiHOE COOBITHE (3JIEMEHTAPHBIN UCXO/) CIIyYaiHOTO OIbITA,
HaXOJUTh BEPOSITHOCTU COOBITUA B ONBITAX C PABHOBO3MOXXHBIMU 3JIEMEHTapPHBIMU
COOBITHSIMU;

HaXOJIUTh U (POPMYIUPOBATH COOBITHUS: TIEpeceueHre, 00bETMHEHNE TaHHBIX COOBITHH,
coObITHE, MPOTUBOMNOJOKHOE  JaHHOMY, HCIIOJIb30BaTh  JuarpaMMmbl  Dijepa,
KOOpJMHATHYIO MpPSAMYIO JUIS peHIeHHs] 3a7ad, MO0JIb30BAaThCs (POPMYJION CIOKEHUs
BEPOATHOCTEH /ISl BEPOSITHOCTEH JIBYX U TPEX CIIy4alHbIX COOBITUIA;

ONEpUPOBATh IMOHSATUSAMH: YCIOBHAs BEPOSTHOCTb, YMHOXEHHE BEpPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYYaWHOTO 3KCIEPUMEHTA, HAXOAUTH BEPOSTHOCTH
COOBITUI C TOMOIIBIO MPaBUJIa YMHOXKEHHUS, I€pEBA CIYyYalHOIO ONBITA, UCIOIb30BATh



dopMyisly TMONHOM BeposiTHOCTH, (popmyny balieca mpu pemieHuu 3agad, ONpenesiTh
HE3aBUCHUMOCTb COOBITHI 110 (hOpMyJIe U 0 OPraHU3aLMH CIyUYailHOrO SKCIIEPUMEHTA;

IPUMEHATh U3y4YE€HHble KOMOMHATOpPHBbIE (HOPMYJIBI JUIsl NEPEUUCICHUS JIEMEHTOB
MHOJKECTB, 3JEMEHTAPHBIX COOBITUI CIy4yailHOrO OIbITa, PELICHUsS 3ajad [0 TEOpUU
BEPOSITHOCTEM;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: OMHAPHBIA CIIy4alHBIN OMNBIT (MCHBITAaHUE),
yCIIeX W Heyaada, HE3aBUCHUMbIE MCIIBITAHUS, CEPUS UCIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CepUM WCIBITAHUN 10 MEPBOTO ycCIexa, B CEpUU UCIbITaHuil bepuymnu, B
OTIBITE, CBSI3aHHOM CO CIy4YailHbIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOO/ZIHO OINEpUPOBaTh MOHATUAMM: CIy4yaliHas BeJIMYMHA, pacCHpeesieHHue
BEPOATHOCTEHM, JuMarpaMMa  pacopelelieHus, OuHapHas  ciydailHas  BEJIMYMHA,
reoMeTpuyecKoe, OMHOMHAILHOE paclpe/iesieHuE.

K konmy 11 kimacca oOy4aromuiicss Hay9UTCS:

ONIEPUPOBATH TMOHSITUAMHU: COBMECTHOE PACHPEACICHUE ABYX CIyYaWHBIX BEJIUYUH,
HCIIOJB30BaTh TAOJMILy COBMECTHOI'O pacHpeiesieHUuss ABYX CIy4alHbIX BEJIMYMH IS
BBIJICJICHUS PACTIPEACTICHUS KaX 0N BEJIMYMHBI, ONTPECIICHUSI HE3aBUCUMOCTH CITyYalHBIX
BEJIMYMH;

CBOOOJHO ONEpPUPOBATh TOHATHEM MAaTEeMaTHYECKOTO OXXWIAHUS  CIydailHOM
BEJIMUMHBI (pacrpeeicHus1), MPUMEHITh CBOMCTBA MAaTEMaTHYECKOTO OXXHJIAHUS IpU
pelieHud  3ajad, BBIUMCIATH MAaTeMaTHYeCKOe  OXHJaHHE OWHOMHAIBHOTO W
F€OMETPUUECKOTO PACTIPEICIICHUM;

CBOOOJHO OMEPUPOBATh TMOHATHUSMH: JTUCIIEPCHUs, CTaHJIAPTHOE OTKJIOHCHHE
CIly4YalHOM BEJIMYMHBI, IIPUMEHSATh CBOWCTBA JUCHEPCUU  CIYYAMHOW BEIIMYUHBI
(pacopenenenus) Npy PENICHUH 3a]1a4, BRIUUCIATH TUCIIEPCUIO U CTAHIAPTHOE OTKIOHEHUE
T€OMETPUYIECKOTO U OMHOMHAIIBHOTO PacipeIesIeHU ;

BBEIYHMCIIATh BBIOOPOYHBIC XAPAKTEPUCTUKH 110 JaHHOW BBIOOPKE U OICHUBATH
XapaKTePUCTUKU TeHEPAIIbHOW COBOKYITHOCTH JAHHBIX 110 BELIOOPOUHBIM XapaKTEPUCTUKAM.
OreHnBaTh BEPOSTHOCTH COOBITUN W MPOBEPSATH MPOCTEUIITNE CTATHCTHYECKUE TUITOTE3HI,
MOJIb3YSICh U3YUYCHHBIMU PACTIPEICICHUSMMU.



Temamuueckoe njiaHuposarnue

Bo3moxkHOCTB
Ne KoJu-Bo
i HaumeHoBaHue pa3ieioB/TeM wacop | VCTOTb3OBAHNS
0P
10 kaace (Anredpa u HayaJa 102
MAaTeMaTH4YeCKOr0 aHAJIM3a)
MHOXECTBO IEHCTBUTEIHHBIX YUCE. 18 https://resh.edu.ru
1 | MHOrowrensl. Panimonaibable ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI TMHEHHBIX YPABHEHHIMA
) Oynkuuu ¥ rpaduku. CteneHHas GyHKIUS C 9 https://resh.edu.ru
IIEJIBIM TTOKa3aTesieM
3 Apudmernyeckuit KOpeHb N-0i CTEIEHHU. 11 https://resh.edu.ru
WppanmoHnanbHble ypaBHEHUS
4 [ToxazarenbHast pynkuus. [TokazarenpHbie 7 https://resh.edu.ru
ypaBHEHUs
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckne 13 https://resh.edu.ru
ypaBHEHUS
6 | TpuroHOMeTpUYECKHUE BBIPAKCHUS U YPaBHEHUS 17 https://resh.edu.ru
7 | [locnenoBaTebHOCTH U POTPECCUU 7 https://resh.edu.ru
8 | HempepoiBubie dynkuuu. [Iponsoanas 16 https://resh.edu.ru
9 [ToBTOpenue, 006001IEHNE, CUCTEMATH3aIUs 4 https://resh.edu.ru
3HAHUN
Bo3moxkHOCTB
Ne KoJu-Bo
/i HaumeHoBaHue pa3ieioB/TeM qacop | VCTOTb3OBAHNS
0P
11 kaace (Anredpa u HayaJa 102
MATEeMaTH4YEeCKOr0 aHAJIM3a)
1 HccnenoBanue GpyHKINN C TOMOIIBIO 17 https://resh.edu.ru
IPOM3BOTHOM
2 | IlepooOpa3Hasi 1 UHTETpas 9 https://resh.edu.ru
3 ['paduku TpuroHOMETpUIECKUX (PYHKITUMA. 10 https://resh.edu.ru
TpuroHomeTpruyecKre HEPaBEHCTBA
4 HppanmonansHble, TOKa3aTeIbHbIE U 19 https://resh.edu.ru
jorapuMuuecKre HepaBeHCTBA
5 | KoMIiekcHbIe Ynciia 7 https://resh.edu.ru
6 | HatypanbHbIC U LIeTbIC Yncia 7 https://resh.edu.ru
7 CucTeMbl pallMOHAIBHBIX, UPPALTTOHATBHBIX 9 https://resh.edu.ru
MOKA3aTeNIbHBIX U JJOTapU(MUIECKUX YPaBHEHUIN
8 | 3amaum c mapameTpamu 12 https://resh.edu.ru
9 [ToBTOpenue, 006001IeHUE, CHCTEMAaTH3aIUs 12 https://resh.edu.ru

3HAHUU




Bo3moxHOCTBH

Ne Kou-Bo
/i HaumeHoBaHuUe pa3ieioB/TeM qacop | VCTOTb3OBAHNS
20P
10 kaacc (I'eomeTpus) 68
1 | BBeneH#e B CTEPEOMETPHIO 15 https://resh.edu.ru
) B3anmHoe pacmnoioxkeHue NpsMbIX B 4 https://resh.edu.ru
IPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEHN B 5 https://resh.edu.ru
IPOCTPAHCTBE
4 [lepneH UKy ISPHOCTD MPSMBIX U IJIOCKOCTEN B 17 https://resh.edu.ru
IPOCTPAHCTBE
5 | Yrisl u paccToOssHUS 11 https://resh.edu.ru
6 | MHOrorpaHHUKHN 5 https://resh.edu.ru
7 | BexTopsl B mpocTpaHCTBE 8 https://resh.edu.ru
2 [ToBTOpeHnue, 06001IeHNE U CUCTEMaTU3auUs 3 https://resh.edu.ru
3HAaHUU
Bo3moxkHOCTB
Ne Kou-Bo
w/n HaumeHoBaHue pa3ieioB/TeM yacop | VCTOTb3OBAHMS
0P
11 kanacc (I'eomerpust) 68
1 | AHaguTH4eckas reoMeTpus 10 https://resh.edu.ru
) [ToBTOpeHnue, 06001IeHNE U CUCTEMaTU3auUs 10 https://resh.edu.ru
3HAaHUU
3 | O0BbEM MHOTOTpaHHUKA 11 https://resh.edu.ru
4 | Tena BpaleHus 17 https://resh.edu.ru
5 | IInomaay mOBEepXHOCTH U 00BbEMBI KPYTIIBIX TEI 6 https://resh.edu.ru
6 | JIBmxeHUs 3 https://resh.edu.ru
7 [ToBTOpEeHue, 0600IIeHHE U CUCTEMATU3AIIUS 11 https://resh.edu.ru
3HAaHUU
Bo3mo:xxHOCTH
Ne KoJu-Bo
w/n HaumeHoBaHUe pa3ieioB/TeM wacop | MCMOTb30BAHNS
20P
10 kaacc (BeposATHOCTH M CTATHCTHKA) 34
1 | DnemenTsl Teopun rpadon 3 https://resh.edu.ru
) Cry4aiiHble ONBITHI, CITy4YaliHbIe COOBITHS U 3 https://resh.edu.ru
BEPOATHOCTH COOBITHIA
Omnepanuu HaJi MHOKECTBAMH U COOBITUSIMH. https://resh.edu.ru
3 | CioxeHue 1 YMHOKEHUE BEPOSITHOCTEM. 5
YcnoBHas BepoaTHOCTh. He3aBucHMbIe COOBITHS
4 | DieMeHTbl KOMOMHATOPUKH 4 https://resh.edu.ru




CCpI/II/I MIOCJIICA0BATCIIbHBIX HCIIbITAHUM.

https://resh.edu.ru

5 | Ucowiranus beprynu. CinydaiiHblil BEIOOD U3 5
KOHEYHOH COBOKYITHOCTH
6 | CnydaiiHble BEJTUYHMHBI U PACTIPEICICHUS 14 https://resh.edu.ru
Bo3mo:xxHOCTH
Ne KoJu-Bo
HauMeHoBaHue pa3ienoB/TemM UCIO0JIb30BAHUSA
n/n 4acoB
0P
11 kaacce (BepoSITHOCTH M CTATHCTHKA) 34
1 | 3akoH OOIBIIMX YHCEI 5 https://resh.edu.ru
2 | DmeMeHThl MaTEMAaTUYECKON CTATUCTHKU 6 https://resh.edu.ru
HenpepriBHbIE CiTy4aiiHbIE BETUYUHBI https://resh.edu.ru
3 | (pactipenenenust), moKa3aTeIbHOE U HOPMAIbHOE 4
pacnpesesneHus
4 | Pactipenenenue [lyaccona 2 https://resh.edu.ru
5 | CBs3b MEXy CIy4alHBIMU BEIMYUHAMHU 6 https://resh.edu.ru
6 | O600meHne U cucTeMaTh3anus 3HaHUI 11 https://resh.edu.ru
Iloypounoe nranuposatue
Bo3mo:xxHOCTH
Ne Kou-Bo
/i Tema ypoka qacop CMOIb30BaHHS
0P
10 kaacc (Anredpa u HaYaJIa MATEMATHYECKOT O 102
aHaJIN3a)
MHOXeCTBO, Onepariy HaJl MHOXECTBAMHU U UX
1 - patl A 1 https://resh.edu.ru
CBOIICTBa
2 Jlmarpammbl Diinepa-Benna 1 https://resh.edu.ru
[IpuMeneHne TeOPETUKO-MHOKECTBEHHOTO
3 P p 1 https://resh.edu.ru
ammapara Jijisl pemeHus 3a1a4
Panmonaneueie uncia. OOBIKHOBEHHBIC U
4  necATUYHBIC IPOOH, IPOIEHTHI, 0ECKOHEUHBIC 1 https://resh.edu.ru
IEPUOANICCKHE TPOOH
[Ipumenenue apoOeli U MPOIEHTOB JJIs PEIICHUS
5 P AP pont AP 1 https://resh.edu.ru
MPUKJIATHBIX 33724
€HCTBUTEIIbHBIE YKCia. PalmoHanbHbie U
6 A H 1 https://resh.edu.ru
WppalMOHAIBHBIC YUCIA
ApudmeTnueckne oneparuu ¢ 1eHCTBUTEIbHBIMU
7 pud patl A 1 https://resh.edu.ru
YHCIIaMU
8  Monaynb 1eHCTBUTEIHLHOTO YHCIIA U €T0 CBOMCTBA 1 https://resh.edu.ru




[TpuOnmxEHHBIE BBIYUCIICHUS, TIPABUIIA

9  okpyrieHwus, IPUKUIKA U OLIEHKA pe3yJibTaTa https://resh.edu.ru
BBIUMCJICHU
OCHOBHBIE METO/IbI PEHICHUS LENbIX U IPOOHO-

10 AbL P ot AP https://resh.edu.ru
pallMOHAbHBIX YPABHEHUI U HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS TIEIBIX U IPOOHO-

11 AP oL AP https://resh.edu.ru
paIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
MHorouieHsl OT OJTHOM IIepeMEHHOU. Jlenenune

12 MHOrowieHa Ha MHOTOYJIEH C OCTaTKOM. TeopeMa https://resh.edu.ru
besy
MHoOTOwWIeHBI C eTbIMU KOdh pHUIreHTamu.

13 https://resh.edu.ru
Teopema Buera

14  PemieHue CUCTEM JIMHEWHBIX YPABHCHHM https://resh.edu.ru
OnpenenuTens MaTpUIBI 2X2, €ro

15 reomMeTrpuyecKuil CMBICI M CBOMCTBA; BEIYUCICHUE https://resh.edu.ru
€ro 3HaYeHus
[IpuMeHneHue onpeneTuTeNs A1 PEIICHMS

16 P pel AP https://resh.edu.ru
CUCTEMBI JINHEWHBIX YpaBHEHUN
Perienre nmpukiaaHbIx 3a71a4 ¢ IOMOIIbIO CUCTEMBI

17 . P JRIBIX 32l t https://resh.edu.ru
JIMHENHBIX YpaBHEHU
Kontponbnas pabora: "PannonanpHbie ypaBHEHUS

18 p P HHOHd YP o https://resh.edu.ru
u HepaBeHCTBA. CHCTEMbI JIMHEWHBIX YPABHCHUM
OyHKIMs, c0CO0BI 3a1aHus GyHKIMU. B3aumMHo

19 YHIKIIA, 9 ymiau . https://resh.edu.ru
oOparnblie pyHKIMH. KomMmo3umnus hyHKIUi
['padux dyHkIMHU. DIEeMEeHTapHbIE

20 paguk dysxn P . https://resh.edu.ru
npeodpazoBaHusi rpad@uKoOB PYHKIIUMA
OO6uacTh onpeneneHuss 1 MHOKECTBO 3HAUCHHMA

21 ¢ynkuun. Hynu ¢pynkuuu. [pomexyTku 3Hak https://resh.edu.ru
MOCTOSIHCTBA
Yérnupie u HeuéTHBIE PYHKIMHU. [lepruoanueckue

22 Py PHOA https://resh.edu.ru
dbynkuuu. [IpoMexxyTK MOHOTOHHOCTU (DYHKIIMH
MakcumMyMBbl 1 MUHUMYMBI (DyHKITHU.

23 HauOosbiiee  HauMeHbIee 3HaUYeHNEe QYHKITHH https://resh.edu.ru
Ha IPOMEKYTKE
JluneiiHas, KkBaJApaTHU4Has U APOOHO-JIMHEITHAS

24 pyHKIUH. DIEeMEHTapHOE HCCIeI0BaHNE U https://resh.edu.ru
OCTpOoeHUe TpadUKOB 3TUX (QYHKIIHHA

25  CreneHs ¢ 11e716IM TOKa3aTeneM. buanom HeroToHa https://resh.edu.ru
CrernieHHast QyHKITUS C HATYPATbHBIM H IIEJTBIM

26 by KL g yp H https://resh.edu.ru
nokasarenieM. E€ cBoiicTBa u rpadux
Kontponsnas padota: "Crenennas pyukius. Eé

27 p P ymiau https://resh.edu.ru

cBoiicTBa U rpaduk"




ApudmeTnueckuii KOpeHb HATypaJbHOW CTENICHH U

28 o 1 https://resh.edu.ru
€ro CBOMCTBA
ApudmeTnaecknii KOpeHb HATYPaTbHOU CTETICHH U

29 pud - p yp 1 https://resh.edu.ru
€ro CBOMCTBA
I1 KEHUU

30 peoOpa3oBaHMsI YMCIOBBIX BBIPAKCHU, 1 https://resh.edu.ru
COJIepXKaIX CTENeHNU U KOPHU
[IpeoOpa3zoBaHus YNCIOBBIX BhIPAKEHUN

31 bEoObP P ’ 1 https://resh.edu.ru
COJIEpIKaIINX CTETICHH U KOPHU

37 UppanmonansHbie ypaBHEHHS. OCHOBHUHe METO]TbI 1 https://resh.edu.ru
pEIIeHNS UPPAIMOHATBHBIX YPABHEHHM
WpparnmonansHbie ypaBHeHUs. OCHOBHBIE METOIBI

33 bpatt yp . A 1 https://resh.edu.ru
pENIeHUs UPPAlMOHATILHBIX YPaBHEHUH
PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH

34 PEXOAPI B D 1 https://resh.edu.ru
UPpAIMOHATILHBIX YPaBHEHUH
P

35 ABHOCHJIBHBIC IEPEXO/II B PEILICHHN 1 https://resh.edu.ru
UPpALMOHATILHBIX YpaBHEHUN
CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIIEHN KaK

36  dyHKUMM OOpaTHOM CTENEHU C HATYpaJbHBIM 1 https://resh.edu.ru
MoKa3aTeneM
CBoiicTBa 1 rpaduK KOPHS N-0¥ CTETEHU KaK

37  dyHKIMHA 0OpAaTHOMW CTENIEHU C HATYPATbHBIM 1 https://resh.edu.ru
MoKa3aTesieM
KontponbsHas pabora: "CpoliicTBa u rpaduk KOpHs

38 P P pad | p 1 https://resh.edu.ru
n-o#i crenenu. MppanuonaibHbie ypaBHEHUS
CreneHs ¢ palMoHaIbHBIM TTOKA3aTENeM U €€

39 . patl 1 https://resh.edu.ru
CBOICTBa

« .

40 CTelIeHL C palMOHATBLHBIM MOKAa3aTeIeM U € 1 https://resh.edu.ru
CBOMCTBA

41  TlokaszatenbHas QyHKIIMs, €€ CBOMCTBA U rpaduK 1 https://resh.edu.ru
nu K K

42 CIOJIb30BAHNE rpaduka QyHKIMU IS peIICHUs 1 https:/resh.edu.ru
ypaBHEHUI
[TokazarenpHble ypaBHEHUS. OCHOBHBIE METO/IbI

43 yp . A 1 https://resh.edu.ru
pEIICHUs TTOKA3aTeIbHBIX YPABHCHHIA

44 [TokazaTenpHBIC ypaBHEHHUS. OCHOBI{I)IG METOIbI 1 https://resh.edu.ru
peIIeHus TOKa3aTeIbHBIX YPaBHEHUI
KontponbsHas pabora: "llokazarenbHas QyHKIMS.

45 P P . PymKn 1 https://resh.edu.ru
[TokazaTenpHBIC YpaBHEHUS

46  Jlorapudm umcma. CoiicTBa Jiorapudma 1 https://resh.edu.ru

47  Jlorapudwm uncna. CoiicTBa jorapudpma 1 https://resh.edu.ru

48  JlecATu4HbBIE M HATypaJbHBIE JOrapu(MBI 1 https://resh.edu.ru

49 | JlecsaTuuHbIC M HATYpaJIbHbBIC JJOTApHU(PMBI 1 https://resh.edu.ru
[Ipeo6paszoBanue aXXEHUU, CoAepKa

50 PEODPA3OBATHE BHIPDKCHIH, COACPAAMIHIX 1 https://resh.edu.ru

JorapuhMbl




[IpeobpaszoBanme BeIpaKEHUH, COAEPIKAIINX

51 1 https://resh.edu.ru
JorapuhMbl

59 Jlorapudmmueckas GyHkus, €€ CBOWCTBA U 1 https://resh.edu.ru
rpaduk

53 Jlorapudmuueckas QyHkuus, e€ CBOWCTBA U 1 https:/resh.edu.ru
rpaduk

54 HCHOHBSO?&HHC rpaduka GyHKINU AT pEeIIeHUs 1 https://resh.edu.ru
ypaBHEHUI

55 Jlorapudmuueckre ypaBHEHUSI. OCHOBI{LIC METOBI 1 https://resh.edu.ru
perieHus JIorapu(PMUIEeCKuX ypaBHCHUN

56 PaBHOCHITBHBIE TIEPEXOIBI B pemieHuy 1 https://resh.edu.ru
Jorapu(pMUUECKUX YpaBHEHHM
P

57 ABHOCHJIBHBIE [IEPEXOIBI B PEIICHUH 1 https://resh.edu.ru
Jorapu(pMHUECKUX YpaBHEHHH

. n

53 KonTponsnas pabora: HorapmbMquCKaf{ 1 https:/resh.edu.ru
dbynakuums. Jlorapubhmudeckne ypaBHEHUS

59 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC YHCIIOBOTO 1 https://resh.edu.ru
apryMeHTa

60 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC YMCIOBOTO 1 https://resh.edu.ru
aprymMeHTa

61 ApKCHHYC, apKKOCHHYC U apKTaHTE€HC YHCIIOBOTO 1 https://resh.edu.ru
apryMeHTa

62 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIIOBOTO 1 https://resh.edu.ru
aprymMeHTa
TpuronomeTpruyeckasi OKpy>XKHOCTb, OIIPEICTICHHIE

63  TPUTrOHOMETPUYECKUX (DYHKIIUNA YHUCITIOBOTO 1 https://resh.edu.ru
aprymMeHTa
TpuronomeTpruyeckasi OKpy>XKHOCTb, OIIPEICTICHIE

64  TPUrOHOMETPUYECKUX (DYHKIIUNA YHUCITIOBOTO 1 https://resh.edu.ru
apryMeHTa

65  OcCHOBHBIE TPUTOHOMETPUIECKUE (DOPMYJIBI 1 https://resh.edu.ru

66  OCHOBHBIE TPUTOHOMETpUUYECKHE (HOPMYJIbI 1 https://resh.edu.ru

67  OcCHOBHBIE TPUTOHOMETPUIECKUE (DOPMYJIBI 1 https://resh.edu.ru

63 Hp606pa?>OPaHI/IC TPUTOHOMETPUUYECKUX 1 https://resh.edu.ru
BBIPKCHUA

69 Hp606p2130333HI/Ie TPUTOHOMETPUUYECKUX 1 https://resh.edu.ru
BBIPKCHHM

70 Hp606p330333HI/IC TPUTOHOMETPUUYECKUX 1 https://resh.edu.ru
BBIPKCHUH

71  PemuieHue TPUTOHOMETPUUECKUX YpaBHEHUHN 1 https://resh.edu.ru

72  PenieHue TPUTOHOMETPUUYECKUX YPaBHEHUN 1 https://resh.edu.ru

73  PemieHue TpUrOHOMETPUYECKUX YPABHCHHM 1 https://resh.edu.ru

74  Pemienue TpPUTOHOMETPHUYCCKUX YpaBHEHUI 1 https://resh.edu.ru




KounTponsnas pabora: "TpuroHomerpuueckue

75 " 1 https://resh.edu.ru
BBIPKEHUSI 1 TPUTOHOMETPUIECKUE YPABHEHHUS
[TocnenoBaTeabHOCTH, CIIOCOOBI 3a/1aHUS

76 | 1mocienoBaTelbHOCTEN. MEeTox MaTEMaTUYECKON 1 https://resh.edu.ru
WHIYKIIAN
MOHOTOHHBIE ¥ OTPaHUYEHHEIE

77  nocnenoBaTenbHOCTH. MicTOopus aHanm3a 1 https://resh.edu.ru
OECKOHEYHO MaJIbIX
A eTnye e . 'eome e

73 pudmeTHIeckas nporpeccus. I'eomeTprudeckas 1 https://resh.edu.ru
Iporpeccust
beckoneuno yOpIBaroIIasi reoMmeTpruaecKas

79  nporpeccusi. Cymma 6ecKkOHEUHO yObIBaroIen 1 https://resh.edu.ru
re€OMETPUUYECKOM MPOorpeccuu

20 JIMHENHBIN U 3KCIIOHEHIHAIBHBIN POCT. YHCIO €. 1 https://resh.edu.ru
dopMyia CI0KHBIX MMPOIICHTOB
n e e ewe

21 CTIOJIb30BaHUE TIPOTPECCHH TSI PEIICHUS 1 https://resh.edu.ru
pEeaNbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
K "I

22 OHTpOJILHa}'ﬂ paborta: "l[locnenoBaTenbHOCTH U 1 https://resh.edu.ru
IPOTPECCUu

83  HenpepbiBHbIC PYHKIIUU U UX CBOMCTBA 1 https://resh.edu.ru

84  Touka pa3psiBa. ACUMOTOTHI TpadUKOB HYHKITUN 1 https://resh.edu.ru

85  CaoiicTBa (yHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1 https://resh.edu.ru

86  Meton MHTEPBAJIOB TSI pEIICHUSI HEPABEHCTB 1 https://resh.edu.ru
[Ipumenenue 7 erpe 7

27 PUMEHEHHE CBOMCTB HETPEPHIBHBIX (QYHKITUHN IS 1 https://resh.edu.ru
pelIeHus 3a1aq

38 [IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUHN 15 1 hitps://resh.edu.ru
perieHus 3a1a4

89 IlepBas u BTOpas NpOU3BOAHBIC PYHKIIUH 1 https://resh.edu.ru
Ornpenenenre, reoMETPUYECKUI CMBICI

90 pea " P 1 https://resh.edu.ru
IPOM3BOTHOM

91 Ompenenenue, GU3NIECKUN CMBICI TPOU3BOTHON 1 https://resh.edu.ru

92 | VpaBHeHue KacaTelbHOU K rpaduky QyHKIIUN 1 https://resh.edu.ru

93 | VYpaBHeHHe KacaTelbHOU K rpaduky GyHKIIUN 1 https://resh.edu.ru

94  IlpousBoaHbIC dJIEMEHTAPHBIX (DYHKITUN 1 https://resh.edu.ru

95 IlpousBoaHbBIC AIEMEHTAPHBIX (PYHKITUH 1 https://resh.edu.ru
[TponsBoHAS CYMMBI, TPOU3BEACHUS, YACTHOTO U

96 P A Y > 1P A ’ 1 https://resh.edu.ru
KOMTIO3UINH (PYHKIIUH

97 [TpousBogHas CYMMBI, IPOM3BECHNS, YACTHOTO U 1 https://resh.edu.ru
KOMITO3UIINH (PYHKITHIA

98  KontposbHas pabora: "[IpousBoanas" 1 https://resh.edu.ru
IT

99 OBTOpeHUe, 0000IIeHNne, CHCTEMAaTH3aITIs 1 https://resh.edu.ru

3HAHUN




100 HToromas KOHTpOJIbHAs paboTa 1 https://resh.edu.ru
[ToBTOpEeHue, 0600IIeHNEe, CUCTEMATH3AIUS
101 b . H w H 1 https://resh.edu.ru
3HaHui: "YpaBHEHUS
IToBTOpEeHuUE, 0000IIIEHNE, CHCTEMATA3ALNS
102 b W I,I,l H 1 https://resh.edu.ru
3HaHUU: "DOyHKINU
Bo3moxkHoCTh
Ne Koua-Bo
u/n Tema ypoka qacop CHOJIb30BAHMH
0P
11 kaace (Anredpa u HaYaJIa MATEMATHYECKOT0 102
aHaJIN3a)
[IpumMeHeHre MPONU3BOTHON K UCCIIETOBAHUIO
1 P - P 8 A 1 https://resh.edu.ru
GbyHKIMIT HA MOHOTOHHOCTB ¥ DKCTPEMYMBI
[IpuMeHeHne Npon3BOJHON K UCCIIECIOBAHUIO
2 P - P A A 1 https://resh.edu.ru
GbyHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
[IpuMeHeHne MPOU3BOTHON K UCCIIETOBAHUIO
3 P - P 8 A 1 https://resh.edu.ru
GbyHKIMIT HA MOHOTOHHOCTB ¥ DKCTPEMYMBI
[IpuMeHeHne NpoOn3BOJHON K UCCIIEIOBAHUIO
4 P - P 8 A 1 https://resh.edu.ru
GbyHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBbI
Haxosxnenre HanOoIbIero 1 HAMMEHBIIIETO
5 A . 1 https://resh.edu.ru
3HAYCHUS HETPEPHIBHOU (PYHKITMHN HA OTPE3KE
Haxosxienre HanboJbero 1 HAMMEHbILEro
6 A . 1 https://resh.edu.ru
3HAYCHUS HEMPEPHIBHOU (PYHKITMHU HA OTPE3KE
Haxosxienre HanboJbero 1 HAMMEHbILEro
7 A . 1 https://resh.edu.ru
3HAYEHMsI HEPEPHIBHOM (PYHKIIMU HA OTPE3KE
Haxoxnenre HanOoIbIero 1 HAMMEHBIIIETO
8 A . 1 https://resh.edu.ru
3HAYCHUS HETPEPHIBHOU (PYHKITMHU HA OTPE3KE
[TpuMeHeHne MPOU3BOJHON 11 HAXOXKICHUS
9 P P AHOH A1 A 1 https://resh.edu.ru
HAWJTYYIIEro pelieHus B MPUKIAIHBIX 3a/1a4ax
[IpumMeHeHne NPONU3BOIHON [T HAXOXKICHUS
10 P P 8 A e 1 https://resh.edu.ru
HAWJIYUIIIETO PEIICHUs B MPUKIIATHBIX 3a/1a9ax
[IpumeHeHre nporu3BOAHOM ISl ONIpeAeIICHUS
11  ckopocTH U YCKOpPEHHS Tpoliecca, 3aJaHHOTO 1 https://resh.edu.ru
dbopmyIion uiu rpaguKom
[IpumMeHeHne MPOU3BOIHOM [T ONPEICIICHUS
12 cKOpOCTH U YCKOPEHHMS TIpoliecca, 3aJaHHOTO 1 https://resh.edu.ru
dbopmyIion uiu rpagpuKom
13 Kommosunwus GyHKINN 1 https://resh.edu.ru
14  Komnosurnust GyHKIUN 1 https://resh.edu.ru
['eomerpuueckue 0O6pa3pl ypaBHEHUH Ha
15 P pPasbl yp 1 https://resh.edu.ru

KOOPJAMHATHOW MJIOCKOCTH




['eomeTrpuueckue oOpa3bl ypaBHEHUN Ha

16 . https://resh.edu.ru
KOOPJIMHATHOM TUIOCKOCTH
KoutponbHas pabora: "MccnenoBanve QyHKIui ¢

17 p P o A bynxn https://resh.edu.ru
MOMOIIIBIO POU3BOIHON
n .

13 epBooOpa3Hasi, OCHOBHOE CBOICTBO https://resh.edu.ru
nepBOOOPa3HBIX
[TepBoOOpa3HbIE 2JIEMEHTAPHBIX (DYHKIIHIA.

19 P p P Pyma https://resh.edu.ru
[IpaBuna HaXOXAEHUS IEPBOOOPAZHBIX

20  Hurterpain. I'eoMeTpudecKuii CMBICI HHTETpajia https://resh.edu.ru
Brruucnenue onpeaenéHHOro uHTerpasa 1no

21 PEACICE P https://resh.edu.ru
dbopmyne Herotona-JleliOHuia
I1 xK

2 pUMEHEHHE HHTETPala 7l HAX 0K ICHHS https://resh.edu.ru
IIoNIaIed TIOCKUX QUryp
[IpumeHeHune uHTerpana s HaxoXIeHUs

23 PH! paia A A https://resh.edu.ru
00BEMOB Tr€OMETPUUECKHX TEI
[Ipumepsl pemeHnii 1upPepeHnmraiIbHbIX

24 PHMEPPI P Aupdepenn https://resh.edu.ru
ypaBHEHUI
Marematrueckoe MOICIMPOBAHUE PEATbHBIX

25  mporieccoB ¢ TOMOIIBIO MU depeHnanbHbIX https://resh.edu.ru
YpaBHECHUI
KontponbHas pabora: "llepBooOpazHas u

26 P " P P p https://resh.edu.ru
MHTErpai

27 TpuronomeTrpuyeckue GyHKIUH, UX CBOWCTBA U https://resh.edu.ru
rpaduku
Tpuronomerpuueckre QyHKIUU, UX CBOWCTBA U

28 P P Gy, https://resh.edu.ru
rpaduku
Tpuronomerpuueckue (yHKIHU, UX CBOWCTBA U

29 P P ymicuuau, https://resh.edu.ru
rpaduku

30 OT160p KOpHEi TPUTOHOMETPHICCKHX YPaBHEHUH C https://resh.edu.ru
MTOMOIIbI0 TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUM C

31 b XOp P PHHC YP https://resh.edu.ru
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH

32 OT160p KOpHEi TPUTOHOMETPHICCKHX YPaBHEHUH C https://resh.edu.ru
MTOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH

33  PemieHue TpPUrOHOMETPUUECKUX HEPABEHCTB https://resh.edu.ru

34  PemieHue TPUrOHOMETPUYECKUX HEPABEHCTB https://resh.edu.ru

35 PemieHue TPUrOHOMETPUUECKUX HEPABEHCTB https://resh.edu.ru
KonTponbnas padora: "['paduku

36  TpUroHOMETpUYECKHX (DYHKIHUH. https://resh.edu.ru
TpuronomeTpruyeckre HepaBeHCcTBa"
OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHbIX

37 ARLP https://resh.edu.ru

HCPABCHCTB




OCHOBHBIC MCTO/JIbl PCIICHUS ITOKA3aTCIbHBIX

38 https://resh.edu.ru
HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS TTOKAa3aTeIbHBIX

39 ARLP https://resh.edu.ru
HEPAaBEHCTB
OCHOBHBIE METO/IbI PEIIECHUS TTOKA3aTEIBHBIX

40 ARLP https://resh.edu.ru
HEPABEHCTB
OCHOBHBIE METO/BI PEUICHUS JIOTAPUPMUIESCKIX

41 ARLP pud https://resh.edu.ru
HEPABEHCTB
OCHOBHBIE METO/TBI pEIIECHUS JOTAPUPMUUECKIX

42 ARLP pud https://resh.edu.ru
HEPABEHCTB
OCHOBHBIE METO/BI PEUICHUS JIOTAPUPMUIESCKIX

43 ARLP pud https://resh.edu.ru
HEPABEHCTB
OCHOBHBIE METO/IBI pEIIECHUS JOTAPUPMUUECKIX

44 P pud https://resh.edu.ru
HEPAaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS UPPATMOHATHLHBIX

45 AbLP ppatl https://resh.edu.ru
HEPABEHCTB
['padmyeckue METOABI pEIICHHUS HPPAITMOHATBHBIX

46 pad . ARLD ppatt https://resh.edu.ru
ypaBHEHUI
I'paduaeckue MeTOIBI pelieHusT UPPAMMOHATBHBIX

47 pad . ARLP ppatt https://resh.edu.ru
ypaBHEHUI
['padmdyeckue METOABI peIICHHS MOKa3aTeIbHBIX

48 pad . ARLP https://resh.edu.ru
ypaBHEHUI
I'paduaeckue MeTombI pemeHus MOKa3aTeIbHBIX

49 pad ARLP https://resh.edu.ru
HEPABEHCTB
['padmyeckue METOABI pelICHHS

50 pad AL D . https://resh.edu.ru
Jorapu(pMUUECKUX YpaBHEHHH
['padpuueckue MeToIbI peIICHUS

51 pad P https://resh.edu.ru
Jorapu(pMUUECKUX HEPABEHCTB
['paduaeckue MeTobI pemeHus MOKa3aTeIbHBIX U

52 pad AL P . https://resh.edu.ru
Jorapu(MUYECKUX YpaBHEHUIN
['padmdyeckue METOABI PEIIeHHUS MOKa3aTeNbHBIX U

53 pad AbLP . https://resh.edu.ru
Jorapu(pMUUECKUX YpaBHEHHMA
['paduaeckue MeTobI pemeHus MOKa3aTeIbHBIX U

54 pad AL P https://resh.edu.ru
J0orapu(PMUUYSCKIX HEPABSHCTB
KontponwsHas pabota: "MppanroHaibHbie,

55  mokazartenbHbIC U JIOTapu(pMUUECKUe https://resh.edu.ru
HepaBeHCTBA"
KommekcHbie uncna. Anrebpandeckas u

56 | TpuroHomerpudeckas (OpMbI 3aMUCH https://resh.edu.ru
KOMIUTIEKCHOT'O YK Clia
Apudmernueckue onepauu ¢ KOMIIJIEKCHBIMU

57 pud patl https://resh.edu.ru

qucCiaMHn




N3o0pakeHre KOMIUIEKCHBIX YUCEN Ha

58 . https://resh.edu.ru
KOOPJIMHATHOM IIOCKOCTH
dopmyiia Myaspa. KopHu n-o# cTerieHu u3

59 PMY yapp p https://resh.edu.ru
KOMILJIEKCHOI'O YHCJIa
dopmyira Myaspa. Kopau n-oii crerieHn n3

60 pMY yasp p https://resh.edu.ru
KOMIUIEKCHOT'O YHCJIa
[IprMeHeHne KOMIUIEKCHBIX YUCE I PELICHUS

61 P AP https://resh.edu.ru
(bU3UYECKUX ¥ TCOMETPUUYECKHX 3aJ1a4

62 KontpombHas padora: "KomruiekcHble yncia' https://resh.edu.ru

63  HarypanbHble U LI€JIbIe YUCiIa https://resh.edu.ru

64  IlpumeHeHHe MPU3HAKOB JACIMMOCTH IEIBIX YUCET https://resh.edu.ru
[TpumMeHeHre MPU3HAKOB JISTUMOCTH IIEJIbIX YUCEIT:

65 https://resh.edu.ru
HOJI 1 HOK P
[TpuMeHeHre TPU3HAKOB ACITUMOCTH IEJTBIX YUCEIT:

66 ' https://resh.edu.ru
HOJT u HOK P
[IpuMeHeHne IPU3HAKOB IEIUMOCTH LIEIBIX YUCE:

67 P P A H https://resh.edu.ru
OCTaTKH 110 MOJYJIIO
[TpumMeHeHre MPU3HAKOB JISTUMOCTH IIEJIbIX YUCEIT:

68 | anroputMm EBKiMaa Jy1s penieHus 3a1a4 B IEIbIX https://resh.edu.ru
yuciaax

69 KontponbHas padora: "Teopus meabix yucen"” https://resh.edu.ru
CucremMa 1 COBOKYITHOCTh YPaBHEHHIA.

70 y yP https://resh.edu.ru
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUSA
OCHOBHBIE METOJIBI PELIEHUS] CUCTEM U

71 . L . https://resh.edu.ru
COBOKYITHOCTEH palliOHAIbHBIX YPAaBHEHHIA
OCHOBHBIE METO/IBI PEIIEHUS] CUCTEM U

72 OAPL D . https://resh.edu.ru
COBOKYITHOCTEH HUpPAIIMOHAIbHBIX YpaBHEHUN
OCHOBHBIE METOJIBI PELIEHUS] CUCTEM U

73 OABLD . https://resh.edu.ru
COBOKYITHOCTEH MTOKa3aTeIbHBIX YPABHCHHMA
OCHOBHBIE METO/IBI PEIIEHUS] CUCTEM U

74 . AP . https://resh.edu.ru
COBOKYITHOCTEH IMOKa3aTCIbHBIX YPABHEHHIA
OCHOBHBIE METO/IBI PEIIEHUS] CUCTEM U

75 . AP . https://resh.edu.ru
COBOKYIHOCTEH JIOrapu(hMHUUIECKUX YpaBHECHUH
[IpuMeHEeHHE CUCTEM K PEIISHUI0 MAaTeMaTHIECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTEN HAYKA U

76 . 9 . p Y https://resh.edu.ru
pEaTbHOM JKU3HH, HHTEPIIPETAIHS ITOJTYICHHBIX
PE3YJIbTAaTOB
[IpumMeHeHre cucTeM K perieHUI0 MaTeMaTHIECKIX
3a/1ay4 ¥ 3a/1a4 U3 pa3IMYHbIX 00IacTEN HAYKHA U

77 0 A P Y https://resh.edu.ru

peanbHOM KU3HU, UHTEPIPETALMS IT0JTyYEHHBIX
pE3yJIbTaTOB




Kontponbnas pabota: "Cuctemsl parlioOHAIBHBIX,

78  uUppalMOHANBHBIX MOKA3aTEIbHBIX U https://resh.edu.ru
JorapuMUYECKUX ypaBHEHHUI"

79  PamuonHanbHbIE ypaBHEHHUsI C MapamMeTpaMu https://resh.edu.ru

80  PamuoHanbHBIC HEPABEHCTBA C MMapaMeTpamMu https://resh.edu.ru

81  PammonanbHBIE CUCTEMBI C TTApaMETPaAMHU https://resh.edu.ru
UppanmonansHbie ypaBHEHHUSI, HEPABEHCTBA C

82 | mapametpamu. MppannoHanbHbIE CHCTEMBI C https://resh.edu.ru
napameTpamu
[TokazaTenpHBIC YpaBHEHHS, HEPABEHCTBA C

83  mapametpamu. [lokazaTenbHbIE CUCTEMBI C https://resh.edu.ru
napaMeTpamu
JlorapudmMuueckne ypaBHEHUS, HEPABEHCTBA C

84 pud yp > HEP https://resh.edu.ru
napaMeTpamu

85  JlorapudpmuyecKkue CUCTEMBI ¢ ITapaMeTpaMHu https://resh.edu.ru

86  TpuroHOMETpHUYECKHE YPaBHEHHS C TapaMeTpaMu https://resh.edu.ru
TpUrOHOMETPUYECKUE HEPABEHCTBA C

87 p p p https://resh.edu.ru
napamMeTpamu

88  TpuroHOMETpHYECKHUE CUCTEMBI C TapamMeTpaMu https://resh.edu.ru
[TocTpoeHue u ncciaenO0BaHNE MATEMATHICCKUX

89 | Mopenel peajgbHBIX CUTYaIMi C TOMOIIBIO https://resh.edu.ru
YPAaBHEHHM C TapaMeTpaMu

90 KonTtpoabHas padota: "3agaun ¢ mapamerpamu' https://resh.edu.ru
IToBTOpEeHUE, 0000IIIEHNE, CHCTEMATU3ALNS

91 D ’ H H https://resh.edu.ru
3HaHUU
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUS

92 P ’ H ’ a https://resh.edu.ru
3HAHUN

93  HToroBas KOHTpOJIbHAS paboTa https://resh.edu.ru
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUS

94 b . Hl" ’ 1 https://resh.edu.ru
3HaHWi: "YpaBHEHUs
IToBTOpEeHuUE, 0000IIIEHNE, CHCTEMATA3ALNS

95 P . Hl" H https://resh.edu.ru
3HaHWi: "YpaBHEHUs
IToBTOpeHuUE, 0000IIIEHNE, CHCTEMATA3ALNS

96 b ey H " H https://resh.edu.ru
3HaHui: "HepaBeHcTBa
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUS

97 b R o "o 1 https://resh.edu.ru
3HaHuii: "HepaBeHcTBa
IToBTOpEeHuUE, 0000IIIEHNE, CHCTEMATA3ALNS

98 b ey H . H " https://resh.edu.ru
sHaanii: "[Ipon3BogHas u e€ mpuMeHEeHNE
[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUS

99 b I o ’ ,,H https://resh.edu.ru
3HaHui: "VIHTErpas u ero MpuMeHEHHE
IToBTOpEeHUE, 0000IIIEHNE, CHCTEMATU3ALNS

100 p ’ H ! https://resh.edu.ru

3HaHui: "[Ipon3BojiHas U e€ mpuMeHeHue"




101

[ToBTOpenue, 060061IeHNE, CCTEMATH3ALINS
3HaHuM: "DOyHKIUN"

https://resh.edu.ru

102

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIUS
3HaHui: "OyHKIMK"

https://resh.edu.ru

n/n

Tema ypoka

KoJa-Bo
4acoB

Bo3moxHOCTH
HCIO0JIB30BAHUS
20P

10 kanacc (I'eometpust)

68

[TonsiTHs cTepeoMeTpUn: TOUKa, psimas,
TUTOCKOCTB, MpocTpaHcTBO. OCHOBHBIE TpaBUiIa
U300paXKeHHsI Ha PUCYHKE TIJIOCKOCTH,
napasuieNIbHBIX MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://resh.edu.ru

[TousiTus: epeceKkaromecs MI0CKOCTH,
NIEPECEKAOIINECS MPSAMAsI U IJIOCKOCTH;
MOJIyITPOCTPAHCTBO

https://resh.edu.ru

MHororpaHHiKH, U300pa’keHUE MPOCTEUIINX
POCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

https://resh.edu.ru

AKCHOMBI CTECPECOMETPHUHU U IICPBLIC CICACTBUA U3
HHUX

https://resh.edu.ru

AKCHOMBI CTEPEOMETPUH U TIEPBBIC CICACTBUS U3
HUX. CriocoOBI 3a1aHMS TPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAYCHUS TIPSIMBIX U
IJIOCKOCTEN

https://resh.edu.ru

N3o0pakeHne ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOAAT Uepe3 ux péopa.
N3o0pakeHne nepeceueHuns MmoTydYeHHBIX
I0CKOCTe!. PackpaimBanue mocTpOCHHBIX
CEUCHUH Pa3HbIMU LIBETAMU

https://resh.edu.ru

N3o0pakeHne ceueHui mupaMuibl, Kyoa u
MPU3MBbI, KOTOPBIE MMPOXOAAT Uuepe3 ux peéopa.
N300pakeHne nepeceyeHus NoJIy4YeHHbIX
I0CKOCTe!. PackpaiBanme mocTpOCHHBIX
CEUYECHUM pa3HbIMM IIBETAMU

https://resh.edu.ru

N3o0pakeHne ceueHu mupaMuibl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux péopa.
N300paxeHne rnepeceueHus moaydeHHbIX
TUIOCKOCTEN. PackpalrBanue mOCTPOECHHBIX
CEYCHUI pa3HBIMHU I[BETAMHU

https://resh.edu.ru




Merton ciaenoB A MOCTPOEHUS CEYEHUM.
CBoiicTBa MepeceueHmil NpsIMBIX U IIOCKOCTEM

https://resh.edu.ru

10

Mertox ciienoB Uid NOCTPOCHUS CEUYCHUN.
CBolicTBa MepeceYeHU MPSIMBIX U TIIOCKOCTEN

https://resh.edu.ru

11

[TocTpoeHue cevueHnid B TUpaMuie, Kyoe mo Tpém
ToukaM Ha péOpax. Co3gaHue BEIHOCHBIX
YepTEKEH M 3aIKCh IIarOB MOCTPOSCHUS

https://resh.edu.ru

12

[TocTpoeHue ceueHuii B mupamuze, Kyoe mo Tpém
ToukaM Ha p€Opax. Co3aaHe BBIHOCHBIX
YEPTEKEN U 3aMKCh IIArOB MOCTPOEHUS

https://resh.edu.ru

13

[ToBTOpenue manumerpun: Teopema o
MPONOPIMOHANIbHBIX 0Tpe3kax. [lomodue
TPEYTOJIbHUKOB

https://resh.edu.ru

14

[ToBTOopenue manumerpun: Teopema Menenast.
PacueTsl B ceueHUsIX HA BBIHOCHBIX YEepPTEkKaX.
Hctopusi pa3BuTUS INIAHUMETPUU U CTEPEOMETPUHI

https://resh.edu.ru

15

KontponbsHas paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

https://resh.edu.ru

16

B3anmuoe pacnosioxxeHne nNpsmbIX B
npoctpaHcTBe. CKpelrBatouIMecs IpsIMbIe.
[Tpu3HaKy CKpEIMBAIOIIMNXCS IPSMBIX.
[TapannenpHble IpsiMbIE B IPOCTPAHCTBE

https://resh.edu.ru

17

Teopema 0 CylIeCTBOBaHUH U €IMHCTBEHHOCTH
IPSAMOM MapaJUIENbHOU TAHHOW NPSIMOM,
IIPOXOAIIEH YePE3 TOUKY IIPOCTPAHCTBA U HE
JIeXKaIller Ha JaHHOM npsMoit. Jlemma o
IIEPECEUEHNH NMAPAIIIEIBHBIX NPSIMBIX INIOCKOCTHIO

https://resh.edu.ru

18

[TapannenbHOCTH TpEX MPAMBIX. Teopema 0 TpEX
napasuleNIbHbIX MpsMbIX. Teopema o
CKpeuBaromumxcs npameix. [lapannensnoe
npoekTupoBanre. OCHOBHbBIE CBOMCTBA
napajieIbHOTO MpoeKTUpoBanus. M3o0paxkenue
pa3HbIX PUTyp B mapauieIbHON TPOSKITNU

https://resh.edu.ru

19

LlenTpasibHas IPOEKLIMA. YTOII C
COHAITPABJICHHBIMU CTOPOHAMHU. YTOJ MEXKAY
NpsAMBIMH. 3a]a41 Ha JOKA3aTENbCTBO U
VCCIIEIOBAHUE, CBSI3aHHBIE C PACIIONIOKECHUEM
MPSMBIX B TPOCTPAHCTBE

https://resh.edu.ru

20

[ToHsiTHSA: MapaIeIbHOCTh MPSMOM U TUIOCKOCTHU B
npoctpaHcTBe. [[pu3Hak napanienbHOCTH TPSIMOi
U 1iockoctu. CBOMCTBa MapajieIbHOCTH PSIMOi
U TUI0CKOCTH. ['eoMeTpuyeckue 3a1auu Ha
BBIYKCIICHUE U JOKA3aTeIbCTBO, CBA3AHHBIC C
NapajuieIbHOCTBIO MPSMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

https://resh.edu.ru




21

[TocTpoenue ceuenust, NPOXOISIIETO YEPE3
JIAHHYIO MPSIMYI0 HA YEPTEKE U MAPAILICIIBHOTO
Ipyrou npsiMon. Pacuér oTHomeHuu

https://resh.edu.ru

22

[TapannenbHas TpOEKIUs, IPUMEHEHHUE NS
MOCTPOEHUS CeYeHUI Ky0a U nmapaiesenumnesa.
CpoiicTBa nmapasuiesienuie a u Npu3Msl

https://resh.edu.ru

23

[TapannensHblie iockocTH. Ilpu3Hakn
IIapajuIeNIbHOCTH IBYX IIOCKOCTEN. Teopema o
NapajuIeIbHOCTH U €IUHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE IPUHAJICKALLY O
JAHHOM INIOCKOCTH U CIICCTBUS U3 HEE

https://resh.edu.ru

24

CBolicTBa MapasuieabHbIX INIOCKOCTEM: O
NapaJyIeIbHOCTH MPSAMBIX ITEpECEeUEHUs IPH
NIEPECEUCHNH JIBYX MAapaUIeNIbHBIX INIOCKOCTEN
TpeTheii; 00 0Tpe3Kax mapajuieNbHbIX MPAMBIX,
3aKITOYEHHBIX MEXAY MapajlieIbHBIMU
IUIOCKOCTSIMU; O IEPECEUEHUH NIPSMOM C ABYMI
napajuIeIbHbIMU MIJIOCKOCTSIMU

https://resh.edu.ru

25

[ToBTOpenue: reopema [udaropa Ha miaockocTy;
TPUTOHOMETPHSI IPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

https://resh.edu.ru

26

CpoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiesenunena

https://resh.edu.ru

27

Brruucnenue niuH oTpe3KoB B KyOe U
MPSAMOYTOJIbHOM NapasuIeJIeUINeae

https://resh.edu.ru

28

[lepneHANKYISIPHOCTH TPSIMOM U MIIOCKOCTH.
[Ipu3Hak neprneHIuKyJIIpHOCTH NMPSMON U
MJIOCKOCTH

https://resh.edu.ru

29

Teopema o CyllleCTBOBAHUM U €IMHCTBEHHOCTH
PSIMOM, MPOXOAIICH Yepe3 TOUKY MPOCTPAHCTBA
U TIEPIEHIUKYJIIPHOMN K IIIOCKOCTH

https://resh.edu.ru

30

[I;mockocTH M EpNEHANKYIAPHBIE UM IIPSIMBIE B
MHOTI'OTPaHHHUKAX

https://resh.edu.ru

31

[lepnenaukynsip u HakioHHas. [loctpoenue
NEPHEHANKYJISIpa U3 TOYKU Ha TIPSIMYIO

https://resh.edu.ru

32

TeopeMa o Tp€x neprneHauKyJsspax (nmpsamas u
obpaTHas)

https://resh.edu.ru

33

Yron MCKAY CKPCHIMBAIOIIMMHACS IIPAMbIMHU

https://resh.edu.ru

34

[Tonck nepneHauKyJIPHBIX OPSIMBIX C IIOMOIIBIO
NEPIECHIUKYJISIPHBIX IIJIOCKOCTEN

https://resh.edu.ru

35

OpToroHajibHO€ IPOEKTUPOBAHUE

https://resh.edu.ru

36

[TocTpoenue ceuenuii kyba, MPU3MBbI, IPaBUIBHON
IIAPAMHJIBI C TOMOIIIBI0 OPTOTOHAJIBHOM ITPOEKIINH

https://resh.edu.ru




37

CumMeTpus B MPOCTPAHCTBE OTHOCUTEIIBHO
ockoctu. Ilimockoctn cummeTpuit B
MHOTI'OTPaHHHUKAX

https://resh.edu.ru

38

[Ipu3Hak neprneHIuKyJIIpHOCTH NMPSMON U
MJIOCKOCTH KakK CJIEJCTBUE CUMMETPHUH

https://resh.edu.ru

39

[IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér paccrosHni
OT TOYKH JI0 INTIOCKOCTH

https://resh.edu.ru

40

CriocoObl OMmyCTUTh MEPIEHANKYISPHI:
CUMMETPHUS, CABUT TOUKH IO MapajuieIbHON
npsamoil. CIBUT 1O HeMapauIeIbHON MPAMOi,
VM3MEHEHUE PACCTOSTHUMN

https://resh.edu.ru

41

KontponbsHas pabota "B3auMHoe pacnosioxeHue
IPSIMBIX U IJIOCKOCTEN B MPOCTpAaHCTBE"

https://resh.edu.ru

42

[ToBTOpEHME: Yroa MEXAY MPAMBIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB; YTOJI MEXKIY
CKPELIMBAIOIIUMHUCS NPSIMBIMH B IPOCTPAHCTBE

https://resh.edu.ru

43

['eoMeTpudeckre METOIbI BEIYUCICHUS yIJla
MEXY NPSAMBIMU B MHOTOI'PAaHHHKAX.
JIByrpanHbiil yroyi. CBOMCTBO JTUHEHHBIX YTJIOB
JBYTPaHHOTO yTJIa

https://resh.edu.ru

44

[lepnenaukynsipublie iockoctu. CBoiicTBa
B3aMMHO MEPIEHIUKYJIISIPHBIX TIIOCKOCTEN

https://resh.edu.ru

45

[Ipu3Hak nepneHIuKyISPHOCTH MIIOCKOCTEM;
TeopemMa O NpsIMOU MEPECEYEHHUS JBYX IIIOCKOCTEN
MEPIEHAUKYJISIPHBIX TPETHEU MIOCKOCTH

https://resh.edu.ru

46

[IpsiMOyTOJIbHBIN Mapajieenunes; Kyo;
U3MEPEHUS, CBOMCTBA MPSMOYTOJIBHOTO
napasuieJienunena

https://resh.edu.ru

47

Teopema 0 1raroHanu NpPSAMOYTOJIBHOIO
napajuleJenunes1a u CIeACTBUE U3 HEE

https://resh.edu.ru

48

CrepeoMeTpruecKue U MPUKIIAJIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHbBIM PACIIOJI0KEHUEM MPSAMBIX
U TJIOCKOCTHU

https://resh.edu.ru

49

[ToBTOpEHME: CKpEIIUBAIOLIUECS TIPSIMBIE,
napajuiebHbI€ MJIOCKOCTH B CTaHIaPTHBIX
MHoTorpannukax. [Tapa napainenbHbIx
IJIOCKOCTEN Ha CKPEUIMBAIOIIMXCS MPSMBIX,
PAcCTOSIHUE MEXKIY CKPEIIMBAIOIINUMUCS MPIMBbIMHU
B MIPOCTBIX CUTYAIUSX

https://resh.edu.ru

50

Paccrosinue OT TOUKH JI0 MIIOCKOCTH, PACCTOSTHUE
OT MPSMOM J0 MIOCKOCTH. Briuncienue
PACCTOSTHUM MEX1y CKPEUIMBAIOIUMHUCS MPSIMbIMU
C TIOMOIIBIO MEPIEHIUKYISIPHON MIIOCKOCTH

https://resh.edu.ru




TpéxrpaHHbIN yroJj, HEPaBEeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,

51  TeopeMbl KOCUHYCOB U CHHYCOB JJI TPEXTPAHHOTO 1 https://resh.edu.ru
yria. DJIeMeHThI c(hepruuecKoi TeOMEeTPUU:
reoJIe3nYEeCKue JINHUU Ha 3eMIie

52 KontposabHas padota "VYribl U paccTosiHUA" 1 https://resh.edu.ru
Cucremaruszanus 3HaHUN "MHOTOIpaHHUK U €T0

53  oanements!". [lupamuna. Bumgbr mupamm. 1 https://resh.edu.ru
[IpaBunbHasg nupamuaa

54 [Tpu3ma. [IpsimMast u HaKIOHHAS TIPU3MBL. 1 https://resh.edu.ru
[IpaBuiibHas nmpu3ma

55 [IpsimMoit mapauiesienumne, NpsiMOyroJIbHbIN 1 https://resh.edu.ru
napasuiesienunes, Kyo

56 Brinykiieie MHOrorpanHuku. Teopema Dinepa. 1 https://resh.edu.ru
[TpaBuUIIbHBIE ¥ TOTYTIPABHIbHBIE MHOTOTPAHHUKHU

57 | KontposabHas paborta "MHororpaHHuku" 1 https://resh.edu.ru

58 TlonsiTue BEeKTOpa Ha TNIOCKOCTH U B IPOCTPAHCTBE 1 https://resh.edu.ru

59  CymMa BeKTOpoB. Pa3HOCTh BEKTOPOB 1 https://resh.edu.ru

60 [IpaBuno napamnenenunena. Y MHOXEHHE BEKTOPA 1 hitps://resh.edu.ru
Ha YHCIIO

61 Pasnoxxenne BEKTOpA 10 0a3ucy TpEéx BEKTOPOB, HE 1 https://resh.edu.ru
JIeKAITUX B OJTHOM TIIOCKOCTH

62  CxkanspHOE MPOU3BEICHUE 1 https://resh.edu.ru

63 Brrurcnenue yriia Mexry BEKTOpaMu B 1 https://resh.edu.ru
IPOCTPAHCTBE

64  Ilpocreiimue 3a1a4u ¢ BEKTOPaMHu 1 https://resh.edu.ru

65  Ilpocreiiimme 3a1aun ¢ BEKTOpaMu 1 https://resh.edu.ru

66  UroroBast KOHTpOIBHAS paboTa 1 https://resh.edu.ru

67 OO0001IEHNE U cCUCTEMATHU3AlIMs 3HAHUI 1 https://resh.edu.ru

68  O06oO0mmeHne u cCHCTEMaTH3aIs 3HAHUHA 1 https://resh.edu.ru

No Kou1-B0 Bo3moxHOCTH

w/n Tema ypoka qacop CMOIb30BAaHHS

0P
11 xkaacc (I'eomeTpus) 68
[ToBTrOopenue Temsl "KoopauHaTsl BEKTOpa Ha
1  mockoctH u B mpoctpanctse’; "CkanasipHoe 1 https://resh.edu.ru
MIPOU3BEAECHUE BEKTOPOB"
[ToBTOpeHME TeMbl "BhIucIeHE yTiia MEXTY
2 BekTopamu B npocTpaHcTBe"; "YpaBHEHUE 1 https://resh.edu.ru

IPSIMOM, TPOXOIAIIECH Yepe3 ABE TOUKH"




VYpaBHEHHE MIII0OCKOCTH, HOpMaJlb, YpABHEHUE

3 https://resh.edu.ru
MJIOCKOCTH B OTPE3Kax

4 BekTopHOE MpOU3BEICHHE https://resh.edu.ru
JInHeHbIE HEPABEHCTBA, IMHENHOE

5 P ’ https://resh.edu.ru
MIPOTPaMMHUPOBAHUE
JIuHeliHbIe HEPABEHCTBA, JIMHEUHOE

6 P ’ https://resh.edu.ru
IpOrpaMMHUPOBAHUE
AHanuTHYECKHE METOJIBI PacU€Ta yria Mex

7 ABLP M o https://resh.edu.ru
MPSIMBIMU B MHOTOTPaHHUKAX
dopMya pacCTOSTHUSL OT TOUYKH JI0 IIIOCKOCTH B

8 DMy P A https://resh.edu.ru
KOOpJIMHATaX
Haxoxnenue pacctossHul OT TOYKH A0 MIIOCKOCTH

9 A p A https://resh.edu.ru
B KyOe
KonTtponrHas padota "AHanutuyeckas

10 " https://resh.edu.ru
TeOMETpUS
CeueHus MHOTOTPaHHUKOB: CTaHJApPTHbBIE

11 P Aap https://resh.edu.ru
MHOTOI'PaHHUKH; METOJI CJIE0B
CeueHrss MHOTOTPAaHHUKOB: CTaHJAPTHBIC

12 p Aap . https://resh.edu.ru
MJIOCKOCTH, TTEPECEYCHUS TPSIMBIX U TUIOCKOCTEN
[TapannenbHble MPSMbIE U TUIOCKOCTH:

13 P P https://resh.edu.ru
napajijiesibHble CEYSHUS
[TapannenbHbIC PSMBIE U TUIOCKOCTH: PACUET

14 P - P P https://resh.edu.ru
OTHOIICHUI
[TapannenbHble NPSMbIE U TUIOCKOCTHU: YTJIBI

15 P P y https://resh.edu.ru
MEXAY CKPEIIMBAIOIIMMUCS TPSIMbIMU
[TepnenanKyIsIpHBIC TIPSIMBIEC U TITIOCKOCTH:
CTaHJApPTHHIE APl MEPICHIUKYIIPHBIX

16 pTHb P P YD https://resh.edu.ru
IUIOCKOCTEN U MPSIMBIX, CHMMETPUU
MHOTOI'PaHHUKOB
[TepnenanKyIsIpHBIC TIPSIMBIEC U TIJIOCKOCTH:

17 PHICHIHIY P p https://resh.edu.ru
TeopeMa O TpeX MEPHEHINKYIIIPax
[lepnenauKyasipHbIE TIPSIMBIE U MJIOCKOCTH:

18 PHCHARIKYIP P https://resh.edu.ru
BBIYKCIICHUS JIJIMH B MHOTOI'paHHUKAX
[Lnomany ceyeHnii MHOrOTPAaHHUKOB: TUIOIIA N

19  moBepxXHOCTEMH, pa3pe3aHus Ha YacTH, https://resh.edu.ru
cooOpaskeHHsI TO00Us
KonTtpomarnas padota "IloBTopenue:

20 P P p | https://resh.edu.ru
MHOTOTPAHHHUKH, CEYCHHS] MHOTOTPAHHUKOB
O06BéM Tena. O0BeM NPSAMOYTOJILHOTO

21  napamnenenunena. 3agadu o0 yaBO€HUH Kyba, O https://resh.edu.ru
KBaJIpaType Ky0a; 0 TPUCEKIIMH yIJia
CrepeoMeTpuuecKue 3a1a4u, CBI3aHHBIE C

22 p P At https://resh.edu.ru

00BEMOM TIPSIMOYTOJILHOTO TIapaJIJIEIICTIHIIE1a




HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C BIYMCIICHHUEM

23 N https://resh.edu.ru
00BEMa MPSIMOYTOJIBHOTO TapajuieJenuneaa
O0BEM nipsiMoit mpu3mMbl. CTepeoMeTpruyecKue

24 3amayu, CBSI3aHHBIE C BBIYMCIEHHEM 00BEMOB https://resh.edu.ru
IPSAMOU IPU3MBI
[Ipuknagabie 3a1a9u, CBI3aHHBIE C 00BEMOM

25 PHICIAN AT, https://resh.edu.ru
MPSIMOI TIPU3MBI
Brruncnenue 00bEMOB TEJ C ITOMOIIBIO

26  omnpenenéHHoro uHTerpaiga. O0bEM HaKJIOHHOM https://resh.edu.ru
IPU3MBbI
dopmyna 00bpéma mupamuibl. OTHOIIIEHUE

27 pMY Pamiz https://resh.edu.ru
00bEMOB TTUPAMU/T C OOIIIUM YTJIOM
CrepeomeTpuuecKue 3aa4u, CBSI3aHHBIE C
00BbEMaMH HAKIIOHHOW TTPU3MBI.

28 https://resh.edu.ru
CrepeomeTpuuecKue 3a7a4u, CBSI3aHHBIE C P
00BbEMaMHU THPAMHTBI
ITpukmagueie 3agaun mo TeMe "OO0bEMEBI TEN",

29 P A A . https://resh.edu.ru
CBs3aHHBIE C 00bEMOM HAKJIIOHHOW MPU3MBI
[Ipumenenne 00bEMOB. Beruucinenne paccTosiHus

30 p P https://resh.edu.ru
710 TTOCKOCTH

31  KontposbHas pabora "O0BEM MHOrOTpaHHHUKA" https://resh.edu.ru

WINHAPUYECKas IOBEPXHOCTH, 00Pa3yIOIIHE

32 1 AP . p pasyrott https://resh.edu.ru

UIMHAPUYECKON TOBEPXHOCTH
nmaHap. [Ipsmon kpyrosou nunusap. [lmomans

33 1 AP- 1P by H AP Had https://resh.edu.ru
MMOBEPXHOCTH ITUIMHIPA
Konunueckast noBepxHOCTb, 00pa3yroIiue

34 - p Pasyrotlt https://resh.edu.ru
KOHUYEeCKOM noBepxHOCTH. KoHyc
CeueHure KOHyCa TUIOCKOCTHIO, MMapajuIeIbHON

35 Y > 11ap https://resh.edu.ru
MJIOCKOCTH OCHOBAHUS
VYceuénnplii koHyc. M300pakeHre KOHYCOB U

36 | yceu€HHBIX KOHYCOB. [1momaas 60koBO https://resh.edu.ru
MOBEPXHOCTH M MOJHOM MOBEPXHOCTU KOHYCA
CrepeomeTpruuecKue 3aa91 Ha JJOKA3aTeIILCTBO U

37  BBIYHCICHHE, TOCTPOSHUEM CEUCHUN ITMITHH/IPA, https://resh.edu.ru
KOHYyca

38  IlpmknagHble 3a1a4d, CBI3aHHBIC C IHJIMHIPOM https://resh.edu.ru

39 | Cdepa u map https://resh.edu.ru
[Tepecedenue cdepsl U Mapa ¢ IIOCKOCTHIO.

40  Kacanue mapa u chepsl mI0cKocThi0. Bua u https://resh.edu.ru
M300paKeHHE mapa

41  Ypasuenue chepsl. [Inomans chepsl u e€ yacrei https://resh.edu.ru

42 | Cummetpusi chepsl 1 mapa https://resh.edu.ru




43

CrepeomeTpruueckre 3aa4i Ha JOKA3aTeIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoil u mapom,
MMOCTPOCHUEM UX CEUEHUU MIOCKOCTHIO

https://resh.edu.ru

44

[Ipuknagnbie 3a1a4uu, CBA3aHHbIE cO chepoil u
1apoM

https://resh.edu.ru

45

[ToBTOpEHNME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHJapPTHHIC
moaoous

https://resh.edu.ru

46

Paznnunbie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOI'OTPAaHHUKOB

https://resh.edu.ru

47

3amauu 1o teme "Tena U MOBEpXHOCTH BpauieHus"

https://resh.edu.ru

48

KonTtponrHas padota "Tena u moBepxHoCTH
BparieHus"

https://resh.edu.ru

49

O6BéM nununapa. Teopema 06 00bEME MPSIMOTO
uIMHApa. Berarciienne 00bEMOB TeJ ¢ TOMOIUIBIO
onpenenéHHoro naterpaia. O0bEM KoHyca.
[Tmomaan 60KOBOM M MOJIHOW MOBEPXHOCTU
KOHYycCa

https://resh.edu.ru

50

CrepeoMeTpuuecKue 3a1a4u, CBI3aHHBIE C
BBIYHCIICHHEM 00BhEMOB IIJIMHIPA, KOHYCA.
[Tpuknannasie 3agauu o Teme "OO0bEMBI U
IJIOIAM TOBEPXHOCTEN Teu"

https://resh.edu.ru

51

O0bEM 1Iapa u MapoBOTo ceKkTopa. Teopema 00
o0béme mapa. [Tnomans chepsi.
CrepeomeTpUUeCKHE 3aa4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB I11apa, IapOBOTO CETMEHTA
Y IIapOBOT'0 CEKTOpa

https://resh.edu.ru

52

[Tpuknannasie 3agaun o Teme "OObEMBI TEN",
CBSI3aHHBIC ¢ 00BEMOM II1apa U TIOIAJLI0 ChEephl.
CooTHONIEHUST MEXKTy TUIOIIAISIMU TOBEPXHOCTEMN
1 00béMaMU OJOO0HBIX TENI

https://resh.edu.ru

53

[TogoOHbIe Tena B mpoctpaHcTBe. U3mMeHeHue
00béma nipu nogo6un. CTepeoMeTprUIeCKre
3a/layu, CBSI3aHHbIE C BEIYMCIEHUEM 00BbEMOB TEIl U
IJIOIIA/IEN TOBEPXHOCTEN

https://resh.edu.ru

54

Kontponbnas padota "[lnomaam moBepxHOCTH U
00BEMBI KPYTIIBIX TET"

https://resh.edu.ru

55

JIBoxkeHus mpocTpancTBa. OTOOpaKEHUS.
JIBm>keHus 1 paBeHCTBO ¢uryp. OOmme cBoiicTBa
OBV KEHUU. BUIbI IBUKEHUI: TAPAIUICIIbHBIN
MIEPEHOC, HEHTPAJIbHAS CUMMETPUS, 3€PKAIbHAS
CHMMETpPHsI, TOBOPOT BOKPYT MPSIMOM

https://resh.edu.ru




56

[IpeobpaszoBanus nmonobus. [Ipsmas u cdhepa
Oitnepa. ['eomeTpuueckue 3aa4u Ha TPUMEHEHUE
JBUKCHUSI

https://resh.edu.ru

57

KonTtposarHas pabota "BekTopsl B mpocTpaHcTBe"

https://resh.edu.ru

58

Oo6o6mmaromee moBTopenue 11 MoHATHN U METOIOB
Kypca reomerpuu 10—11 knaccos, cucremaTuzanus
3HaHuil: "[lapamienbHOCTh NPSIMBIX U TUIOCKOCTEN
B MMpoCTpaHCcTBE"

https://resh.edu.ru

59

O6o6maromiee moBropeHue 11 MoHsITHN U METO0B
kypca reomerpuun 10—-11 knaccoB, cucremaTrzanus
3HaHui: "BekTopsl B mpocTpancTse"

https://resh.edu.ru

60

O6o6maroniee moBropeHue 11 moHsITHH U METO0B
kypca reomerpuun 10—-11 knaccoB, cucremaTrzanus
3HaHui: "O0beM MHOTrOrpaHHUKA"

https://resh.edu.ru

61

Oo6o6maromee moBTopenue 11 MOHATHN U METOIOB
Kypca reomerpuu 10—11 knaccos, cucremaTuzanus
3HaHui: "OO0beM MHOrOrpaHHUKA"

https://resh.edu.ru

62

O6o6maromiee moBropeHue 11 MoHsITHH U METO0B
kypca reomerpuun 10—-11 knaccoB, cucremaTrszanus
3HaHui: "[lnomaay moBepXHOCTH U 00BEMBI
KpyIJIbIX Ten"

https://resh.edu.ru

63

O6o6maromiee moBropeHue 11 MoHsITHN U METO0B
kypca reomerpuun 10—-11 knaccoB, cucremaTrzanus
3HaHui: "[1momaan NoOBEpXHOCTH U O0BEMBI
KPYIJIbIX Ten"

https://resh.edu.ru

64

HrtoroBast KOHTpOIbHAS paboTa

https://resh.edu.ru

65

IToBTOpeHue, 06001IeHNE U CUCTEMATU3AIINS
3HAHUU

https://resh.edu.ru

66

Hcropust pa3BUTUSL CTEPEOMETPUHN KAK HAYKHU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

https://resh.edu.ru

67

Hcropust pa3BUTUSL CTEPEOMETPUUN KAK HAYKHU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru

68

Hcropust pa3BUTHSI CTEPEOMETPUHN KaK HAYKHU U €€
POJIb B Pa3BUTUH COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH

https://resh.edu.ru




Bo3moxHOCTH

Ne KoJu-Bo
wn Tema ypoka qacop CMOIb30BaHMS
0P
10 kaacc (BepoATHOCTHb M CTATHUCTHKA) 34
I'pad, cBsA3HBIN rpad, npeacTaBICHUE 3a0a4u C
1 pag, pag, npen A 1 https://resh.edu.ru
ITOMOIIBI0 rpada
Crenenb (BaieHTHOCTH) BepiuuHbl. [1yTh B rpade.
2 ( ) Bep y pad 1 https://resh.edu.ru
Ileny u LHUKIIBI
I'pader Ha nockocTH. JlepeBo cirydaliHOTO
3 pad Hlep Y 1 https://resh.edu.ru
IKCIIEPUMEHTA
Crny4aiiHble SKCTIEPUMEHTHI (ONBITHI) U CITy4aiiHbIe
4 Y P ( ) Y 1 https://resh.edu.ru
COOBITHS. DJIEMEHTApHBIC COOBITHS (MCXOIbI)
BepositHoCcTh citydaitHoro coObITHs. BepostHOCTH
5 coObITHI B OIIBITaX ¢ PABHOBO3MOXHBIMHU 1 https://resh.edu.ru
AJIEMEHTAPHBIMU COOBITUSIMU
BepositHocTh citydaitHoTo coObITHS. BepostHOCTH
6 | coOBITHH B OIBITaX C PABHOBO3MOKHBIMHU 1 https://resh.edu.ru
AJIEMEHTAPHBIMU COOBITHUSIMH
[lepeceuenue, 00beIMHEHNE MHOXECTB U COOBITHH,
7  NPOTUBOIOJIOXKHBIE COOBITHS. DOpMYyJia CI0KEHUS 1 https://resh.edu.ru
BEPOSITHOCTEU
Y cii0BHas BEPOATHOCTh. Y MHOXKEHHUE
8 b . 1 https://resh.edu.ru
BeposiTHOCTeH. DopMyJia yCIOBHOM BEPOSITHOCTH
Y cii0BHas BEPOSATHOCTh. Y MHOKEHHUE
9 P . 1 https://resh.edu.ru
BeposiTHOCTEH. DopMyIia YCIOBHOM BEPOSTHOCTH
10 ®opmyia MoJHON BEPOSTHOCTH 1 https://resh.edu.ru
11 ®opmyna baiteca. HezaBucumbie coOOBITHS 1 https://resh.edu.ru
KoMOuHaTopHOe paBuiio yMHOKEHUS.
12 p P y 1 https://resh.edu.ru
[lepecTanoBku U (hakTOpHa
13 Ywucno coueranmii. Tpeyronpauk [Tackans 1 https://resh.edu.ru
14 ®opmyna bunoma HetotoHa 1 https://resh.edu.ru
Kontponbnas padora Nel: "I'padsr, BepositHOCTH
15 p P "p (w1, Bep ’ 1 https://resh.edu.ru
MHOY>KECTBa, KOMOMHATOPHKA
bunapHbIi CilydaliHbIN ONIBIT (MCIIBITAHUE), YCIIEX U
16 Heynaua. He3aBucumsie ucneitanus. Cepust 1 https://resh.edu.ru
HE3aBUCUMBIX MCIIBITAHUH /10 IEPBOTO ycrexa
Cepust HE3aBUCUMBIX UCTIBITAHUHN J0 TIEPBOTO
17 p 710 TIEp 1 https://resh.edu.ru
ycrexa
18 Cepus He3aBUCHMBIX UCTIBITAaHUN bepHyuH 1 https://resh.edu.ru
19 | CnyuaiiHblii BBIOOp U3 KOHEYHON COBOKYIHOCTH 1 https://resh.edu.ru
[IpakTrueckas paboTa ¢ UCMOJIb30BAHUEM
20 P P 1 https://resh.edu.ru

QJICKTPOHHBIX Ta6HI/IH




Cnyudaiinas BenuuuHa. Pactipenenenue

21 - 1 https://resh.edu.ru
BeposiTHOCTEH. JlnarpamMma pacnpeneneHus
Onepatuu Haj CydyalHBIMU BETUUMHAMMU.
22 Tlpumepsl pactipenencuuii. bunapnas cinydaitnas 1 https://resh.edu.ru
BEJMYMHA
23 I'eomerpuueckoe pacnpeneneHue. burnomuanbHOe 1 https://resh.edu.ru
pacnpeneneHue
Marematnyeckoe 0)KUIAHUE CITyYalHOW BEJINYUHBI.
24  CoBMeCTHOE pacnpeielIieHHe IBYX CIydalHbIX 1 https://resh.edu.ru
BEJIMYUH
HesaBucumele ciyvaiinble BeninuuHbl. CBOICTBA
25 MaTreMaTU4YecKOro OXuaaHus. MareMaTHuecKoe 1 https://resh.edu.ru
OXUJaHue OMHAPHOM CITy4yaiHOW BEJIMYUHBI
26 MareMatrnueckoe 0KHUIaHne TEOMETPHIECKOrO 1 1 https://resh.edu.ru
OMHOMMAJIEHOTO pacipeneeHui
27  Jucnepcus u cCTaHIAPTHOE OTKJIOHEHHUE 1 https://resh.edu.ru
8 I[I/IC{IepCI/IH OWHApHOU CITy4YailHON BEIHYUHBI. 1 https://resh.edu.ru
CBolicTBa qucnepcuu
Marematruueckoe 0>kKMIaHuEe MMPOU3BENICHUS U
29  nmucnepcHs CyMMbI HE3aBUCUMBIX CITyYalHBIX 1 https://resh.edu.ru
BEJIMYUH
30 [TpakTrueckas paboTa ¢ UCTIOIH30BAHUEM 1 https://resh.edu.ru
AJIEKTPOHHBIX TAOJIHI]
Jlucniepcusi OMHOMHUATTLHOTO pPacTpeeICHUS.
31 Ilpaktuyeckas paboTa ¢ HCIOIH30BAaHHUEM 1 https://resh.edu.ru
AIEKTPOHHBIX TAOJIHII
32  OO6oO61ieHre U cucTeMaTu3aius 3HaHUu| 1 https://resh.edu.ru
33 KOHTp?HBHaH pabota Ne2: "HcnpiTanus ]?'epHyJIJII/I. 1 https://resh.edu.ru
Crnydaiinple BETUYHHBI U PACTIPEISICHUS
34 OO6oO61mieHre U cucTeMaTu3alus 3HaHU| 1 https://resh.edu.ru
e Kou1-B0 Bo3moxHOCTH
/i Tema ypoka qacop CMOIb30BAaHMS
0P
11 knacc (BeposiITHOCTBL M CTATHCTHKA) 34
1 HepapenctBo YeonimeBa. Teopema Uebniiiena. 1 https://resh.edu.ru
Teopema bepHysun. 3akoH OOJIBIITUX YHUCEIT
) HepasenctBo UeOnimeBa. Teopema Uebnimena. 1 https://resh.edu.ru
Teopema beprymn. 3aKoH OOJIBIIUX YUCET
3 HepapenctBo Yeonimena. Teopema UebOniiiena. 1 https://resh.edu.ru
Teopema bepHysum. 3akoH OOJIBIITUX YHUCEIT
4  BbIOOpOYHBINA METOM MCCIICOBAHUIN 1 https://resh.edu.ru




[TpakTryeckas paboTa ¢ UCIOJIb30BaHUEM

5 https://resh.edu.ru
AJIIEKTPOHHBIX TAOJIHI]
['enepanbHas COBOKYIHOCTh M ClTydaifHasi BRIOOpPKaA.
3HAKOMCTBO C BEIOOPOYHBIMH XapaKTEPUCTUKAMH.

6  OrieHka cpelHero U IUCIIEPCUU TeHEPATHHOM https://resh.edu.ru
COBOKYIHOCTHU C MTOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK
['enepanbHas COBOKYMHOCTh H CTy4aiiHasi BBIOOpKA.
3HAKOMCTBO C BBIOOPOUHBIMH XapaKTEPUCTHUKAMHU.

7  OrueHka cpelHero U TUCIIEPCUU TeHEPAThHOM https://resh.edu.ru
COBOKYMHOCTHU C MTOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHUK

8  OueHuBaHHE BEPOSITHOCTEH COOBITHM IO BEIOOPKE https://resh.edu.ru
Craructuueckas runotesa. [IpoBepka nmpocrenmmx

9  rumoTe3 ¢ MOMOIIBIO CBOMCTB U3YYEHHBIX https://resh.edu.ru
pacnpenencHuin
Craructrueckas runotesa. [IpoBepka npocteidmmx

10  rumorte3 ¢ MOMOUIBIO CBOMCTB U3YUEHHBIX https://resh.edu.ru
pacnpenencHuin

1 [IpakTiueckas paboTa ¢ UCTIOIb30BAHHEM https://resh.edu.ru
9JICKTPOHHBIX TaOJIHII

12 [Ipumepsbl HENIPEPHIBHBIX CIIYYANHBIX BEJIUUHH. https://resh.edu.ru
@DyHKIUS IJIOTHOCTU BEPOSITHOCTU
PaBHomepHoOe pacnipenenenue. [Ipumeps! 3anay,

13 | mpuBOAAIIMX K MOKA3aT€IbHOMY U K HOPMAJIbHOMY https://resh.edu.ru
pacnpeeseHusIM

14 @OyHKIUS MIIOTHOCTU BEPOSITHOCTU MOKA3aTEIbHOTO https://resh.edu.ru
pacrnpeneneHus

15 @OyHKIMS MIIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO https://resh.edu.ru
pacnpeeneHus
[TocnenoBaTenbHOCTh OJJUHOUYHBIX HE3ABUCUMBIX

16 | cobbrtuil. [Ipumep 3amaun, mpuBOAIICH K https://resh.edu.ru
pacnpenenenuto [lyaccona

17 [IpakTrueckas paboTa ¢ UCIOIb30BAHUEM https://resh.edu.ru
AJIIEKTPOHHBIX TAOJIUIL

18 KoBapuanus 1Byx Ciay4alHbIX BEJIMYMH. https://resh.edu.ru
KoaddummenT xoppensiiuu

19 CoBMecTHbBIC HAOMIOACHUS ABYX BEIUYMH https://resh.edu.ru

20  Bp16opounblii KOG PHUIMEHT KOPPETSAITUN https://resh.edu.ru

21 Paznuuue MG)UKL[y JIMHEWHOM CBA3BIO0 U IPUUUHHO- https://resh.edu.ru
CJIEICTBEHHOMU CBSI3bIO

22  JluneitHas perpeccus https://resh.edu.ru

73 [IpakTrueckas paboTa ¢ UCIOIb30BAHUEM https://resh.edu.ru

SJICKTPOHHBIX Ta6J'II/II_I




HpeI[CTaBJIeHI/Ie JaHHBIX C IIOMOIIIBIO Ta6HI/IH n

24 1 https://resh.edu.ru
JayarpamMM, OmucaTelbHasl CTaTUCTHKA
OnbITHI C PABHOBO3MOKHBIMHA DJIEMEHTAPHBIMUA

25 P P 1 https://resh.edu.ru
COOBITHSIMUA
BrrunciieHrue BEpOSITHOCTER COOBITHIA C

26 P 1 https://resh.edu.ru

nmpuMeHeHueM Gopmy

Brruucnenne BeposiTHOCTEN COOBITHIM C
27 npumMmeHeHHeM rpaduuecKux METOOB: 1 https://resh.edu.ru
KOOpJIMHATHAs MpsiMasi, AepeBo, Auarpamma ditsiepa

https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

28 CnyuaiiHble BEJIMUYMHBI U paCIpeeICHUs

29 | MaremaTu4ecKOoe 0XKUIaHUE CITyYalHOW BEJIUYMHbI

30 MaremaTu4yecKkoe 0KUJAHUE CITYYATHON BETUYUHBI

[ W [ S E—

31 KontpoarHas paboTa: "BeposTHOCTb U CTaTUCTHKA"

Brruncnenmne BeposiTHOCTEN COOBITHH C

32 1 https://resh.edu.ru
npuMeHeHueM (HopMyI1 U rpaduIecKuX METOI0B

33 Brruucnenne BeposiTHOCTEN COOBITHM C 1 https://resh.edu.ru
npuMeHeHneM Gopmys1 U rpaduuecKux MEeTOI0B

34 Crny4aiiHble BETUYUHBI U pacipeieIeHus!. 1 https://resh.edu.ru

MaTteMaTH4EeCKOe 0KUAAHUE CITYYAMHOW BEJTUYNHBI

Jl71s mpoBeicHUS €IMHOTO TOCYAapCTBEHHOI0 AK3aMeHa 1o maTteMatuke (faanee - EI'D
[0 MaTeMaTHKe) HCMOJIb3yeTcs MepedeHb (KoaudukaTop) mpoBepseMbIX TPeOOBaHMN K
pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTEeNbHOW MPOTPaMMbl CPETHEro OOIIero
00pa3oBaHUs M DJICMEHTOB COJICPIKAHMS.

IIposepsiemvie na EI'D no mamemamuke mpebo8anusi K pe3yibmamam 0C80eHUsi OCHOBHOU
00pa3zoeamenvHoll NPOSPAMMbL CpedHe20 0bue2o 0Opa3068aHUsL

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI
IIPOBEPSIEMOTO OCHOBHO# 00pa30oBaTeIbHON IPOrPaMMBbI CPETHETO OOIIETO
TpeOOBaHUSI 00pa3oBaHuUsI
1 Brnagenne metogamu J10Ka3aTeNbCTB, aITOPUTMAaMHU PEIICHUsS 3a/1ay;

yMeHue (GopMyIMpoOBaTh U OMEPUPOBATH MOHATHUSIMHU: ONPEICICHUE,
aKcuoma, TeopemMa, CJIEJCTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBICE  (OPMYJIUPOBKH;  TPUMEHATH  HUX;  yMEHHUE
dbopmynupoBath 0OpaTHOE U MPOTHUBOMOJOKHOE YTBEPXKICHHE,
NPUBOAUTh TPUMEPHl MU KOHTPIPUMEPHI, MCIOJIb30BaTh METO]
MaTeMaTUYECKON WHYKITNW; IPOBOIUTH JI0Ka3aTeIbHbIC
pacCykJieHusT TpW pEIICHUH 3a7a4, OIEHUBATh JIOTHYECKYIO
NPaBUJIBLHOCTh PACCY)XKICHHH, YMEHHE OIECPUPOBATH ITOHSATHSIMH:
MHO>XECTBO, ITOJAMHOKECTBO, OIEpallMd HaJl MHOKECTBAMH; YMCHHE
WCITOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapaT JJIs OIHUCaHUS
pEabHBIX MPOIIECCOB U SBJICHUHN W MPH PEIICHUH 33724, B TOM YHCIIe




U3 JIPYruxX y4eOHbIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHUIMMU:
rpad, cBS3HBIN rpad, aepeBo, LUKI, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONHUCHIBaTh  rpadbl  pa3jIM4YHBIMU  CIOCOOaMU;
MCII0JIb30BaTh Tpadbl IpH pelieHn  3a1au

YMeHne onepupoBaTh NOHATUSAMU: HATYPaJIbHOE YUCIIO, LEI0E YUCIIO,
CTENEHb C LEJbIM I[10KAa3aTelIeM, KOPEHb HAaTypaJIbHOM CTEIEHH,
CTENEHb C PALMOHAILHBIM [10KA3aTENIEM, CTENEHD C ACHCTBUTEIbHBIM
nokasareinemM, JorapudM Yucia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOZYJIIO, PALMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE  YHUCJIO, MHOXECTBAa  HATypaJIbHBIX, LEJbIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKH IETUMOCTH, HAUMEHBIINN 00N 1eTuTeNh U HAauMEHbIIIEee
oO11ee KpaTHoe, anroput™ EBkinaa nmpu penieHnu 3a1a4; 3HakOMCTBO
C pa3IMYHBIMM TO3ULIMOHHBIMH CHUCTEMAaMHU CUUCIIEHUS; YMEHHE
BBITIOJIHATH BHIYUCIIEHUE 3HAYEHUH U MPeoOpa30oBaHus BEIPAKEHUN CO
CTEIEHsIMU U JjorapudmamMu, mpeoodpa3oBaHus TPOOHO-pAIIUOHATIBHBIX
BBIPAKEHUI; yMEHHUE OIIEPUPOBATh OHATHUSAMM: I1OCJIEN0BATEIBHOCTD,
apumMeTnyeckass  Mporpeccusi, TI€OMETpUYECcKass  Mporpeccus,
OECKOHEYHO YOBIBaroIIas T€OMETpUYEeCKas MpPOTPECcCHs; YMEHHE
3a/aBaTh  IOCJIEIOBAaTEIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKyppeHTHbIX  (OpMYyJ; yMEHHME OINEepUPOBaTh  IMOHATUSIMU:
KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIA, MOIYJIb U
apryMEHT KOMILUIEKCHOTO YHucia, opma 3aucy KOMIUIEKCHBIX YHCe
(reomeTpuueckasi, TPUTOHOMETPUUYECKass U anreOpanveckas); yMeETb
POU3BOAUTH ApU(PMETHUECKHUE IEUCTBUS C KOMIUIEKCHBIMUA YUCIIAMM;
OPUBOAUTH  IPUMEPHl  HMCIOJb30BAHMS  KOMIUIEKCHBIX  YHUCEJN;
ONepUpOBaTh IMOHATHAMHU: MaTpuua 2x2 u 3Xx3, OonpenenuTenb
MaTpPUILbl, TEOMETPUYECKUNA CMBICI OIIPEACIIUTENS

YMeHue onepupoBaTh NOHATUSIMU: pallMOHAIbHbBIE, HPPALMOHAIIBHBIE,
NIOKa3aTelIbHBIE, CTEIICHHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKUE YpPAaBHEHUS W HEPABEHCTBA, WX CHUCTEMBI;
YMEHUE OIEepUpOBaTh IMOHATHUAMM: TOXKIECTBO, TOKIECTBEHHOE
npeobpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPABEHCTB, PAaBHOCUJIIBHOCTh YpPAaBHEHMI, HEPABEHCTB U CHCTEM;
YMEHHE pelaTh yYPAaBHEHHWs, HEPABEHCTBA U CHUCTEMBI C MOMOIIBIO
pa3IMYHBIX NPUEMOB; PENIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
napameTpoM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelieHus MaTeMaTUYeCKUX 3a/lady M 3aJlad U3 pa3IuyHbIX oOjacTei
HayKH U pEAJIbHOW JKU3HU

YMeHue onepupoBaTh NOHATUAMH: (YHKIMS, YETHOCTH (YHKIIHH,
NEPUOANYHOCTD QYHKIIUHN, OTPAHUYEHHOCTH (PYHKIIH, MOHOTOHHOCTD
byHKIMM, JKCTpeMyM (QyHKIMM, HauOoJNblllee U HaWMEHbIIee
3HayeHUs (YHKUMUM Ha TMPOMEXYTKE, HenpepbiBHas (QYHKIUS,
acCUMNTOTHl Trpaduka (QyHKIHUM, TepBas W BTOpas MNPOU3BOAHAS
(GYHKIMM, TEOMETPUYECKUl M (U3MYECKUN CMBICI TMPOU3BOIHOM,
nepBooOpa3Has, ONpENeNEHHbI MHTErpajl; YMEHHE HaxXOJUTh




acuMNTOTHl rpaduka (YHKIHMH; YMEHUE BBIYUCISATH MPOU3BOJHBIC
CYMMBI, TPOU3BEJICHUSI, HACTHOT'O U KOMITO3ULIMU (DYHKIINI, HAXOAUTD
ypaBHEHHUE KacaTelbHOW K Tpaduky (QyHKIMH; yMEHHUE HaXOIUTh
MPOU3BOJHBIE BJEMEHTAPHBIX (PYHKIUH; yMEHHE HCIOJIb30BATh
MIPOU3BOIHYIO JJISl KICCIIEIOBAHUS (DYHKIINIA, HAXOUTh HAUOOJBIITNE U
HAaWMEHBIIINE 3HAYCHUS (PYHKIUH; CTPOUTH IpaUK MHOTOUJICHOB C
WCIIOJIb30BAaHMEM ammnapara MaTEMaTHYE€CKOTO aHalii3a; MPUMEHSTh
NPOU3BOJIHYIO i1  HAXOXKAEHUA  HAWIYYIIEro pElIeHUus B
MPUKIIATHBIX, B TOM YUCJIE COIUATBHO-IKOHOMUYECKUX U (DU3UIECKUX
3a/ladyaX; HaxXOIWUTh IUIOMAAM U OOBEMBI (QUTYP C TIOMOIIBIO
WHTErpajia; IpuBOIUTh IPUMEPHI MATEMATUYECKOTO MOJAEITUPOBAHUS C
nOMOILBI0 TuddepeHInanbHbIX YPaBHEHHM

YMeHue onepupoBaTh MNOHATHAMH: Tpaduk ¢GyHKIMH, oOpaTHas
GyHKIMA, KOMIIO3UIUs GYHKUUHN, TMHEHHAs QyHKIUS, KBaApaTUYHas
byHKIUsA,  panvoHaibHas  GYHKIUSA,  CTeneHHas  (QyHKUus,
TPUTOHOMETpUYECKUE (PYHKLUUHU, OOpaTHbIE TPUTOHOMETPHUECKUE
byHKIMM, TOKa3aTeNbHass W Jorapudmuueckas (yHKIUH; yMEHHE
CTPOUTH rpaMKu U3YUCHHBIX (DYHKUUHN, BBIOIHATH IPEOOPa30BaAHUS
rpadukoB YHKIIHI, UCTIONB30BATh TPapUKHU sl U3yUEHUs TPOLIECCOB
Y 3aBUCUMOCTEH, MPU pEUICHUH 33]1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB
U 3aJa4 W3 peajbHOM KHU3HU; BbIpaxkaThb (POpMyJaMU 3aBHCUMOCTH
MEX1y BEIMYMHAMU; UCIOJIb30BaTh CBOMCTBA M rpaduku (yHKIU
JUIs pEelIeHUs] YpaBHEHHM, HEpaBEHCTB M 3a7ady C IapamMeTpamuy;
n300pakaTb Ha KOOPJMHATHOM TUIOCKOCTH MHOXECTBA PEIICHUI
ypaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33J1a4M Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, JOJU U YacTH, Ha JIBUKEHUE, padOTy, CTOUMOCTh TOBAPOB
U yCIyr, HaJOTW, 3aJayd U3 oO0JacTH YINpaBiICHUs JIMYHBIMU U
ceMeiHbIMU (pMHAHCAMU); COCTaBISATh BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA W MX CHUCTEMBl MO YCIOBHUIO 33a7a4M, HCCIENI0BATH
MOJIy4YE€HHOE pPEIICHNE U OLICHUBATh NMPABONOA00HOCTh PE3YJIbTaTOB;
YMEHUE MOJIETUPOBATh PEANbHBIE CUTYALIMH HA SI3bIKE MAaTE€MAaTHKHU;
COCTaBJISITh BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110
YCIOBHIO  3aJayM, MCCIENOBaTh  ITOCTPOEHHBIE  MOJEIU  C
UCITIOJIb30BAaHUEM anmnapara anreopsl, MHTEPIPETUPOBATH
IIOJIYYEHHBINA PE3YNIbTAT

YMeHue omnepupoBath IMOHATHSMU: CcpeaHee apudMeTHYECKoe,
MeJInaHa, HauOoJIblllee U HAaMMEHbIIIee 3HAYEHU S, pa3Max, TUCTIePCHs,
CTaHJIapPTHOE OTKJIOHEHHE YKCJIOBOrO HabOpa; yMEHUE H3BJIEKATh,
WHTEPIIPETUPOBATh MH(POpPMAIIHIO, TIPEACTABICHHYIO B TaOaMIaxX, Ha
auarpaMmax, rpapukax, OTPaKAIIMIYI0 CBOWCTBA  PEATbHBIX
MPOIIECCOB U SIBJICHUI; TMPEACTaBIATh WHOOPMAIUIO C MOMOIIBIO
TaONHIl ¥ JUarpamMM; UCCIEAOBATh CTATUCTUYECKHUE JAaHHBIC, B TOM
YUCj€ C TMPUMEHEHHEM TpaPUUIeCKUX METOJOB U DICKTPOHHBIX
cpeAcTB; TrpadHUUecKH HCCICAOBaTh COBMECTHBIC HAOJIOMCHHS C
IIOMOUIBIO THArPpaMM PAaCCEUBAHMUsI U JINHEMHON PETPECCHH




YMeHue onepupoBaTh MOHATHUSIMH: CIyYaWHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSATHOCTH CIYyYaHOIO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTh C MCIOJb30BaHUEM TI'paPUUECKUX METOJIOB; MPUMEHSTh
(bOpMyJIBI CIOXKEHUS U YMHOKEHHUSI BEPOATHOCTEHN, (POpMYITy MOJTHOM
BeposiTHOCTH, (QopMyny bepHymm, xomOuWHaTOpHBIE (AKTBI W
(GbOpMyJIBI;, OIICHHBATh BEPOSTHOCTH PEATbHBIX COOBITUN; YMEHHE
OINIEpUPOBATh IMOHATUSAMU: CIIydyalHas BEIIMYMHA, PACIPEICIICHUE
BEPOSITHOCTEW,  MAaTEMaTH4eCKOE€  OXHUJAHHWE, JUCHEPCUA U
CTaHJAPTHOE OTKJIOHEHHWE CIy4YalHOW  BENWYWHBI, (DYHKIUH
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOIO, IIOKAa3aTEJIbHOTO W
HOPMAJIBHOTO PACHpPENECICHUM; YMEHUE HCIOJIb30BaTh CBOKCTBA
M3YUYECHHBIX PACHpENeICHUM U1 PEeIIeHUs 3ajJlady; 3HAKOMCTBO C
MOHATUSIMU:  3aKOH  OOJBIIMX YHUCEJI, METOJbl BBIOOPOUHBIX
HCCIICIOBAHUM; YMEHHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJIBILIMX YHCENT B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHUE
ONEpUpOBaTh MOHATHSIMHU: COYETAaHWE, TIEPECTAHOBKA, YMCIO
COYETaHUM, YHCIO TepecTaHoBOK; OwHOM HploTOHA; yMeHHE
MPUMEHSATh KOMOMHATOpPHBIE (PAKThI U PACCYXKIACHUS I PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITUN; COCTaBIISTh
BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH MOTYUYCHHBIN Pe3yIbTaT

YMeHue onepupoBaTh MOHATHUSAMM: TOYKa, HpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIA, IUIOCKMI Yyrod,
JNBYIPAaHHBIN YroJyi, TPEXTPaHHbIA YroJjl, CKPELIMBAOIIMECS IPSMBIE,
NapaJJIENbHOCTD U IEPIEHAUKYIISIPHOCTD MPSMBIX U INIOCKOCTEH, yTOJ
MEXIY NPSMBIMH, YTOJI MEKIY NPSAMON U IJIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMHM, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PAaCCTOSIHHE
MEXIY IpPSAMBIMH, pAaCCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh MPU PEIICHUU 3a]a4 HU3Y4YeHHbIE (PAKTBI U TEOPEMBI
IJIAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYIKAIOIIETO
MHUpa;  CTPOMTh  MATEMaTU4YECKHE  MOJAEIM C  HOMOIIBIO
F€OMETPUYECKUX TMOHATHA W BEJIIMYWH, pElIaTh CBSI3aHHBIE C HUMH
IPaKTUYECKHE 3a/1a4U

10

YMeHnue oneprupoBaTh MOHATUAMU: IIOMAAL GUTYPBI, 00bEM QUTYPHI,
MHOTOTPaHHUK, MPaBUJIbHBIHI MHOTOTPaHHUK, ceueHue
MHOT'OTpaHHHKa, KyO, mapajuienenumnes, npusma, nupammuia, Gurypa u
HOBEPXHOCTh BpallleHUs, IMIUHIP, KOHYyC, wap, cdepa, IUIomaib
chepbl, IUIOMAAb TOBEPXHOCTH MHUPAMUIBI, MPHU3MBI, KOHYCA,
IMHApa, O00bEM Ky0a, NPSIMOYTOJILHOTO —Hapajuiesienune/a,
OUpaMUAbl, TPU3MBI, IWIMHApPA, KOHyca, IIapa, pa3BEpPTKa
MOBEPXHOCTH, CEUCHUS KOHYCa W IWIMHIPA, TapaJUIeTbHBIE OCH WITH
OCHOBAaHMIO, CEUYEHHME Ilapa, IUIOCKOCTh, Kacaromascs chepsl,
WIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOTPaHHHKA,
n300pakaTb MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH BpAILlEHUs, UX
CEUEHHUS, B TOM UHCJE C MOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE
OPUMEHSATh CBOICTBA TI'€OMETPUYECKHX (UIYP, CAMOCTOSTENIBHO
dbopMyNIMpOBaTh  OMpEACNICHUs] HU3y4YaeMbIX (UTYp, BBIIBUIATH




TUIOTE3bl O CBOMCTBAX M TMPHU3HAKaX TIeOMETPUUECKUX Quryp,
00OCHOBBIBATh  WJIM  OINpPOBEPraTh MUX; YMEHHE MPOBOAMTH
Kkiaccudukanuo (Uryp Mo pas3idyHbIM [PU3HAKAM, BBIOJIHSTh
HE00XO0AMMbI€ JOTIOJHUTEIbHBIEC TOCTPOCHUS

11 YMeHne omnepupoBaTh TOHSTHSIMHU: IBWKEHHWE B TIPOCTPAHCTRBE,
napaieTbHBIA IEPEHOC, CAMMETPHSI Ha TUIOCKOCTHU M B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHUe MOM00Ms, MOJO0OHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHBIC U MOJOOHBIC (PUTYPHI, B TOM YUCJIE B PUPO/IEL,
HCKYCCTBE, apXUTEKTYPE; UCIIOIH30BATh TE€OMETPUUECKUE OTHOIICHHUS
IIPU PEIICHUH 3aJ1a4; HAXOJUTh T€OMETPUUECKUE BEITUYUHBI (JIJTMHA,
yroJji, Iiomaab, o0bEM) MPU PEIICHUH 3a7ad U3 JAPYrUX Y4eOHBIX
NpPeIMETOB W M3  pPEAlbHOH  JKW3HU; YMCHHE  BBIYUCIIATH
Tr€OMETPUUYECKHIE BEIMYUHBI (IJIMHA, YTOJI, TUIOIAah, 00bEM, TIJIOMATh
MTOBEPXHOCTH), UCIOJB3YS WU3y4YeHHBbIC (OPMYJIBI M METOMBI, B TOM
Yyucje: IUIOMAAb ITOBEPXHOCTH TMHPAMHJIBI, IPU3MBI, KOHYCa,
HUWJMHIpa, IUomanab cdepbl; 00BEM Kyba, MNPSIMOYTOJBHOTO
napajUieienuneaa, TupaMuabl, TpU3Mbl, NUJIUHApPA, KOHYyca, IIapa;
yMEHHUE HAXOJUTh OTHOIIEHUE 00BEMOB TTOTI00HBIX HUTYD

12 YMeHue onepupoBaTh MOHSATUAMH: MOPSIMOYTOJbHas CHCTEMa
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOYKU, KOOPIMHATHI BEKTOpPA, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JI0KEHUE BEKTOPA 10
0a3ucy, CKalsipHOE MPOU3BEACHUE, BEKTOPHOE IPOU3BEIAECHUE, YroJ
MEXIYy BEKTOpamMH; yMEHHE MHCIOJb30BaThb  BEKTOPHBIA U
KOOPJIMHATHBINA METOJ JJI PEIICHHUS] T€OMETPUUECKUX 3a/1ad U 3a7ay
JIPYTUX YYEOHBIX MPEIMETOB

13 YMeHue BbIOMpaTh MNOAXOAAIIMA METOH [Js pEUIeHMs 3a/ayi;
IIOHMMaHUE 3HAYMMOCTM MATEMaTUKUM B M3Y4YCHUM IPUPOJHBIX U
OOILIECTBEHHBIX MPOIIECCOB U SABJICHUH; yMEHHE pacro3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B UCKYCCTBE, YMEHMUE IPUBOJUTH
IIPUMEPbl MATEMAaTUYECKUX OTKPBITUA POCCUMCKOW U MHUPOBOHN
MAaTEMAaTHYECKOW HAYKH

llepeuenv anemenmos cooeporcanus, npogepsemvix na EI'D no mamemamuxe

Kon [TpoBepsieMblil SJIEMEHT COJIEPKAHUS
1 Yucaa 1 BBIYUCICHUS

1.1 Hatypanbnbie u nienpie yncna. [Ipu3Haky 1eJIMMOCTH LEJIbIX YUCEN

1.2 Panmonansubie uncna. OOBIKHOBEHHBIE U IECSITHYHBIE APOOH, TTPOIICHTHI,
OECKOHEUHBIE IEPUOTUICCKUE APOOH

1.3 Apudmeruueckuii  KOpeHb  HaTypalbHOW  cTemeHd. JledcTBus ¢
apuMETHYECKUMH KOPHSIMU HATYpPaJbHON CTENECHH

1.4 CreneHb ¢ 1enbiM nokazaresneM. CTeneHb ¢ palMOHAIbHBIM MOKA3aTeJIeM.
CBONCTBA CTENEHU

1.5 Cunyc, KOCHHYC ¥ TAHTE€HC YMCJIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCHHYC,




APKTAHI'CHC YHMCJIOBOI'O aprymMmCcHTa

1.6 Jlorapudwm uucna. JlecsiTHUHbIC U HATYpAJIbHBIE JIOTapUuPMbI
1.7 JleiicTBuTenpHbIC Uncia. ApupMeTHIecKre ornepanuu ¢ AeCTBUTETbHBIMU
yuciaamu. [IpubGnkEHHBIC BEIYMCIICHUS, TPABUJIa OKPYTJICHHS, PUKHIKA
Y OLICHKA PE3YyJIbTAaTa BBIYMCICHHM
1.8 IIpeoOpazoBaHKe BRIpAKCHUI
1.9 KommiekcHble yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [{enbie U qpoOHO-pallMOHAIbHBIEC YPABHEHUS
2.2 HppaimoHaibHble YpaBHEHHS
2.3 TpUroHOMETpHUUECKUE YPABHEHUS
2.4 [TokazaTenbHbIC U JTOTapUPMUIECKHE YPABHCHHUS
2.5 [{enpie 1 qpoOHO-paITMOHAIBHBIC HEPABEHCTBA
2.6 HNppanmonaibHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMUUYECKUE HEPABEHCTBA
2.8 TpUroHOMETPUYECKNE HEPABEHCTBA
2.9 CucTeMbl M1 COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 Martpuua cCUCTEMBbI JUHEHHBIX ypaBHEeHUH. OnpeneauTenb MaTpULIbl
3 @DyHKIMU U TpadUuKu
3.1 OyHkuusa, cnocoObl 3amanus GyHkiuu. ['paduk Gynkumu. Bzaumuo
obparnbie QyHKkuMu. Y€THbie W HeuéTHble (QyHKUMH. [lepumomnueckue
byHKIMH
3.2 OObnacTh ornpenesaeH sl © MHOXKeCTBO 3HaueHud ¢pyHkiuu. Hynmn Qynkumu.
[TpomexyTku 3HaKOMOCTOSHCTBA. [IpOMEKYyTKH MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHHHUMYMBl GyHKIMUA. Hawmbomnbiiee W HamMeHbIee
3HayeHHe (PYHKIHMU HA TIPOMEXKYTKE
3.3 Cremniennasi GyHKIIUS ¢ HATYpPaIbHBIM | IIEJIBIM TTOKa3aTesneM. E€ cBoiicTBa
u rpaduk. CBolicTBa U rpa@uK KOpHS N-OM CTENEHU
34 Tpuronomerpruyeckre PyHKIIMHU, MX CBOMCTBA U IrpaduKu
3.5 [TokazaTenbHas u Jorapudmuueckas GyHKIHU, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcumntoThl rpagukoB (yHKuui. CBoiicTBa (PYyHKIHIA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs II0CIEI0BATEILHOCTEN
3.8 Apudmernueckass U reoMmerpuueckas mporpeccun. dopmyna CIOKHBIX
IPOLICHTOB
4 Hayana MaremMaTnueckoro aHajausa
4.1 [TpousBoanas dynkuuu. [Tpon3BoaHbIe F1€MEHTAPHBIX PYHKIUN
4.2 [IpumeHeHre Npou3BOIHON K MCCIIEJOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb
U SKCTpeMyMmbl. Haxoknenue HauOONbLIETO M HAaWMEHBIIETO 3HAYeHUs
GbyHKIIMM HAa OTPE3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHO0X€ECTBO, Ollepalluy HaJ MHOXecTBaMU. Jlnarpammsl Disiepa - BeHHa

5.2

Jloruka




6 BeposiITHOCTB M CTaTUCTHKA
6.1 OnucarenbHasi CTAaTUCTHKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 ['eomerpus
7.1 QPuUrypsl Ha INIOCKOCTU
7.2 [IpsiMbl€ U IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tea 1 TOBEPXHOCTH BpalllCHUS
7.5 KoopanHaTel U BEKTOPBI
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