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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaTeMaTUKE Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHUs
pa3pabotana Ha ocHoBe ®I'OC COO c y4€ToM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSABISIEMBIX K MaTEeMaTHYECKOMY OOpa3oBaHHWIO, W TPAAMIMK POCCHHCKOTO
obOpaszoBanmsi. Peammsaruss mporpamMmbl MO0 MaTE€MaTHKE OOECIEYMBACT OBJIAJICHUC
KJIFOUEBBIMHA ~ KOMIIETCHIIUSIMUA, COCTABJISIIOIIMMU ~ OCHOBY  JUISl  CaMOPa3BUTHUSA
U HENpPEephIBHOTO 00pa30BaHMs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JHUYHOCTHOTO H
MO3HABATEILHOTO PA3BUTHUSI JINUHOCTU O0YYAOUTUXCHI.

B nporpamMmme mo mMaremaTuke YYTEHBI UJleU U ToyioxeHus KoHuenuu pa3BUTUs
MaTemaTrhyeckoro oopaszoanus B Poccuiickoil @enepanuu. B cooTBeTCTBUY € Ha3BaHHEM
KOHIICTIMK, MaTEMaTHUYeCKOe OO0pa30BaHHUE [IOJDKHO, B YACTHOCTH, MPEAOCTaBISATH
KXJI0MY 00y4arolemMycsi BO3MOXKHOCTh JIOCTH)KEHUSI YPOBHS MAaTEMAaTUYECKUX 3HAHUMH,
HEOOXOIMMOr0 JJi JIaJbHEUIe yCrnenHon ku3Hu B oOiecTBe. MIMEHHO Ha pelieHue
ATOM 3a7]a4M HalleJIeHa MporpaMma o MaTreMaTuke 0a30BOro ypoBHS.

B snoxy uudpoBoit Tpanchopmaiuu Bcex cdep UYEIOBEUECKON AesITEeIbHOCTH
HEBO3MOXHO CTaTb OOpa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30oBoM
MaTeMaTUYECKOU MOATOTOBKHU. Y Ke B IIKOJIE MATEMATHKA CIIYKUT OTIOPHBIM MTPEIMETOM
JUIT U3YYEHUS CMEXHBIX JUCHUIUIMH, a B JKU3HM TOCJIE IIKOJbl pealbHOU
HEOOXOJIMMOCThIO CTAHOBUTCSI HEMIPEPBHIBHOE 00pa3oBaHue, YTO TPEeOyeT MOJHOLICHHOM
0a30Bol 00111€00pa30BaTEIILHOM MOATOTOBKH, B TOM YHCJIE U MaTEMAaTHYECKOH. DTO
00YyCIIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHMCIO CIHEIHAIBHOCTEH, CBSI3aHHBIX
C HETMOCPEJICTBEHHBIM NMPUMEHEHNEM MaTeMaTUKU: U B cepe SIKOHOMHKHU, U B OU3HECE,
U B TEXHOJIOTUYECKUX 00JIACTSIX, U 1ayKe B TYMaHUTapHbBIX chepax. Takum o0pa3zom, Kpyr
oOyyarommxcsi, JUisi KOTOPhIX MaTeMaTHKa CTaHOBUTCS 3HAYUMBIM MPEIMETOM,
CYIIIECTBEHHO PaCIIUPSIETCS.



[IpakTueckas MOJE3HOCTh MAaTEMATHKU OOYCJIOBJIEHA TEM, YTO €€ MPEeIMETOM
SBIISIIOTCSA (DyHIaMEHTaIbHBIC CTPYKTYPBI HAIIETO MHpA: MPOCTPAHCTBEHHBIC (DOPMBI U
KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTEHIINX, YCBAaMBAEMBIX B HETMOCPEICTBEHHOM
OTBITE, JI0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOMWMBIX JUIS Pa3BUTHS HAYYHBIX U
TEXHOJOTHMUECKUX WaeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX 3HAHUW 3aTpyIJHEHO
MOHMMAaHUE TPHUHIUIIOB YCTPOMCTBA M WCIOJB30BAHMS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HHTEPIpPETAMs pa3HOOOpa3HOW  COIMAIbHOM, 3KOHOMHYECKOM,
nomuTHdeckod  mHpopMmamuu, ManmodPQPEeKTHBHA TOBCETHEBHAS  IMpaKTHYECKas
NEeATENBHOCTh. KaK1oMy 4etoBeKy B CBOCH JKM3HU MPUXOAUTCS BHITIOIHATH JOCTATOYHO
CJIOKHBIE PACU€Thl U COCTABJIATH HECJIOXKHBIC allTOPUTMBI, HAXOIUTh HY)KHBIE (POPMYJIBI
U MPUMCHSATHh WX, BIAJACTh MPAKTHUESCKUMH MPUEMAMU TE€OMETPUUECCKUX M3MEPCHUN U
MOCTPOCHUH, YUTaTh WHGOPMAIHMIO, TMPEACTABICHHYI0O B BHUIY TaOJUIl, Auarpamm
u rpaduKOB, XKUTh B YCIOBUSAX HEOINPEACIEHHOCTH U TOHMUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OmHOBPEMEHHO ¢ paciupeHreM chep IPUMEHEHUS! MaTeMaTUKH B COBPEMEHHOM
obmecTBe BCcE Oosiee BaXXHBIM CTAHOBHUTCS MAaTEMATHYCCKHH CTHIIb MBIILICHUS,
MPOSIBJISIIONIMICS B ONpENEeNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyueHus
MaTEeMaTUKH B apceHa] MPUEMOB W METOJIOB MBINIJICHUS YEJOBEKA €CTECTBEHHBIM
00pa3oM BKITFOYAIOTCS] MHAYKITUS U ASTYKIHS, 0000IICHNEe W KOHKPETH3AIlUs, aHAITN3 U
CUHTE3, Kiaccudukanuss U cucremarusanusi, abcrparupoanue u aHaynorus. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUCHHH, TIpaBWIa WX KOHCTPYHPOBAHHUS PaCKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  TOCTPOCHUU,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUSA
dbopmynupoBaTh, 0OOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS, TEM CaMbIM Pa3BHBAIOT
JIOTUYECKOE MBINIUICHHE. MaTeMaThKe MPUHAJISKHUT Beayas poib B (OPMHPOBAHUN
QITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHS] W BOCIUTAHUU YMEHHUHM JCHCTBOBATh
10 3aJaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBATH M3BECTHBIE M KOHCTPYHPOBATh HOBBIC.
B mnpouecce pemieHuss 3agady — OCHOBHOM Y4eOHOM JESATEIBHOCTH Ha  ypoKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIAAHAS CTOPOHBI MBIIUICHHUS.

OOyuenne maTeMaTUKe TaET BO3MOXKHOCTH Pa3BUBATh y OOYYAIONIUXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pedb, YMEHUE OTOMpPATh HamboJiee MOIXOJISAIINE
SI3BIKOBBIC, CHUMBOJIMYECKHUE, TpAaPUUICCKHUE CPEACTBA IS BBIPAKCHHUS CYXKICHUH W
HaTJISTHOTO UX MPEACTABICHHS.

HeoOxoaumbiM KOMIOHEHTOM 00IMIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SIBJIICTCSI 001IIee 3HAKOMCTBO C METOJIaMH TIO3HAHUS ICHCTBUTEIIBHOCTH, TIPEICTABIICHNC
0 TIpeAMETe W METOJIe MaTeMaTHUKHU, €r0 OTIMYUS OT METOJOB EeCTECTBEHHBIX U
TYMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTHUKU ISl PEIIeHUs
HAyYHBIX U MPUKIIAIHBIX 3371a4. Takum oOpa3oM, MaTeMaTH4ecKkoe oOpa30BaHUE BHOCUT
CBOH BKJIaJ B (hOPMHUPOBAHUE OOIIIEH KYJIbTYpPhI YeJIOBEKA.

N3yuenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YETIOBEKA,
MOHMMAHUIO KpPAacOThl W U3SIIECTBA MAaTEMATHYECCKUX PACCYKICHUN, BOCHPHITHIO
reoMeTprudYecKux (OpM, YCBOSHHUIO U1 CHMMETPHH.



[IpuoputetnpiMu 1iensiMu o0ydeHus matemaruke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

(dopMupoBaHHE IEHTPAIbHBIX MAaTEMaTHUYECKUX TOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpOATHOCTb, (PYHKIHA), 0OECHEUUBAIOIINX
IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHMs 00y4arOIINXCS;

NOJBEJCHUE OOy4aroluXxcs Ha JOCTYIIHOM JMJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKUA U OKPY’KAOIIEro MUpPA, MOHUMAaHUE MAaTEMAaTUKH KaK 4acTu
oO11ell KyJIbTYphl YEJIOBEUECTBA,

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MIO3HABATEJIbHOM aKTHBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBILICHHUS,
UHTEpeca K U3YyYEHHUIO MAaTEMaTUKH;

(dopmupoBaHue (DPYHKIIMOHAIBHON MaTEMaTUYECKOM TIPAMOTHOCTH: YMEHHS
pacno3HaBaTb MaTEMaTUYECKUE AaCHEKThl B PEAJBHBIX JKU3HEHHBIX CHUTYalMIX
U TpU U3YYEHHUU JIPYrUX YYEOHBIX NPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh MX Ha S3bIKE MaTEeMaTUKd U CO3/1aBaTh
MaTE€MaTU4YeCKUEe MOJENH, IPUMEHATh OCBOCHHBIM  MAaT€MaTHYECKHil — amnmapar
JUISL PELICHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATh U OLECHUBATH
IIOJIyYCHHBIE PE3YJIBTATHI.

OcHOBHBIMU JIMHUSMU cojaepkanus maTematnku B 10-11 kmaccax SIBISIOTCS:
«Yucna u BerUHCIEHUs», «Anredpay («Anredpandeckue BbIPAXKEHUs, «YPaBHEHUS U
HEpaBEHCTBa»), «Hauana MaremaTrueckoro ananuzay, «I'eomerpus» («I'eomerpuueckue
burypsl u ux cBoiicTBay, «M3MepeHue reoMeTpUYeCKUX BEIUYHUHY), «BeposiTHOCTh U
CTaTUCTUKa». JlaHHBIE JMHUM PA3BUBAIOTCA MAPALIETBHO, KaXJas B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JPYIOid, a B TECHOM KOHTAKTE
u B3aumonencTBuu. Kpome 3Toro, mx o0OBEIUHSIET JIOTMYecKas COCTaBIIAIONIAs,
TpaJMILIMOHHO MPUCYIIasi MaTeMaTHUKE U MPOHU3BIBAIOIIAS BCE MAaTEMAaTUYECKUE KYPChI U
coaepxkarenbHbie uHUU. ChopmynupoBanHoe B GI'OC COO TtpeboBaHue «BlaJICHHUE
METOJAMH JI0Ka3aTeNIbCTB, aJrOPUTMaMHU pEIICHHs 3adad, yMeHue (OpMyIHpOBaTh
OnpeneieHusl, aKCUOMbl M TEOPEMbI, NPUMEHSATh WX, IMPOBOJMUTH JOKa3aTeJIbHbIC
paccyXJIeHHsd B XOJie¢ PEUIeHHs 3a/lay» OTHOCUTCA KO BCE€M Y4YeOHBIM Kypcam, a
(GbopMHpOBaHUE JIOTMUYECKUX YMEHUH paclpeaensercs M0 BCeM roaaMm o0y4yeHus
Ha ypOBHE CPEIHET0 00111ero 00pa3oBaHus.

B cootBerctBUM ¢ ®PI'OC COO Marematuka siBIsieTCS 0053aTebHBIM MPEIMETOM
Ha JaHHOM ypoBHE oOpazoBaHus. [Iporpammoil mo mMaremMaTuke MpeaycMaTpUBaeTCs
u3ydyeHue ydyeOHoro mpeamera «MartemaTuka» B paMKaxX TpEX y4eOHBIX KypCOB:
«Anrebpa ¥ Hauyajga MaTeMaThdyeckoro aHanmuza», «['eomerpus», «BeposTHOCTH U
CTaTUCTUKa». POPMUPOBAHUE JOTMYECKUX YMEHHUM OCYIIECTBISETCS HA MPOTSHKEHHUH
BCEX JIET OOy4YeHHs] Ha ypOBHE CpEJHEro oO0Iiero oopa3oBaHUs, a IJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEp>KaHUE BCEX HA3BAHHBIX BbIIIE YUEOHBIX KYPCOB.

OO111ee yuCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3ydYeHus MateMaTtuku — 340 yacos:
B 10 xmacce — 170 yacoB (5 ywacoB B Hemenio), B 11 kmacce — 170 gacoB (5 wacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

HSY‘-ICHI/IG MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HICI‘O 06p3,30BaHI/I$I HaIIPpaBJICHO
Ha JOCTHIXXCHHC 06yanOHIHMHC}I JJMIYHOCTHBIX, MCTAIIPCAMCTHBLIX H IMPCAMCTHBIX
O6p&30BaTeJH>HBIX PE3YIIbTATOB OCBOCHUA y‘I€6HOI‘O npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbrare u3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEIHEro 001ero oOpa3oBaHMs
y oOyuatoierocst OyayT copMupoBaHbl CIEAYIONUE TUYHOCTHBIE PE3YJIbTaThl:

1) rpakaIaHCKOTro BOCIIUTAHMSA:

C(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYyYaroIIerocss Kak aKTHBHOTO H
OTBETCTBCHHOTO YJICHAa POCCHICKOrO OOINECTBa, MPEICTABICHUE O MaTeMaTHYCCKUX
OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHUH, IPOIEAYP IPasKIaHCKOTO
obriecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE B3aUMOICHCTBOBATh C COIMAIbHBIMH
WHCTUTYTAaMHU B COOTBETCTBHMHU C MX PYHKIUAMHU M Ha3HAUCHUEM;

2) MAaTPMOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaXKIAHCKOW MJICHTUYHOCTH,  YBaKCHHS
K IPOLUUIOMY W HAaCTOSIIEMY POCCUUCKOM MATEMaTHUKH, LEHHOCTHOE OTHOIICHUE
K JIOCTUKEHUSAM POCCHUMCKUX MATEMATUKOB W POCCHMCKOM MAaTEMATHYECKOW IIKOJIBI,
HCIIOJIb30BaHUE ATUX JIOCTHIKEHUM B IPYTUX HAyKaxX, TEXHOJIOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHUE JyXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHHUA, ATHUYECKOTO TIOBEIEHHUS, CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUW HAayKH U JEATENBHOCTBIO YUEHOIO, OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOEHHE YCTOWYMBOTO Oy IyILIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHME K MUpPY, BKIIOYasg DOCTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, pELIEHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH
K MaT€éMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BOCNUTAHUS:

c(hOPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECCKHUE 3HAHHMS B WHTEpecax
3I0pOBOTO U Oe30macHOro o0pasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
37I0pOBbIO  (3I0POBOE TMHUTaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHITUH W OTABIXA,
perynspHas Guznyeckas akTHBHOCTb), (PU3MUECKOE COBEPIICHCTBOBAHNE TIPH 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIBLHON IS TCIIEHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMS:
TOTOBHOCTh K TPY/AY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K Pa3InIHbIM
chepam npodecCHOHATBHON NIEATEIbHOCTH, CBA3AHHBIM C MaTeMaTUKON U e



NPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mnpodeccun
U pEaM30BBIBaTh COOCTBEHHBIC J>KM3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4eCKOMY 0Opa30BaHHMIO M CaMOOOPa30BAaHUIO HA MPOTSHKCHUH BCEH JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PCIICHUU MPAKTUYECKHUX 3a/1ad MaTeMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCITUTAHMSA:

c(hOPMHUPOBAHHOCTH IKOJOTUIECKOW KYJIBTYPHl, TOHUMaHNE BIUSHUS COIMATIBHO-
YKOHOMHYECKHUX MTPOIIECCOB HAa COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPEIIbl, 0CO3HAHNE
r100ambHOTO  XapakTepa JKOJOTHMYECKUX TpoOJieM, OpHCHTAlUS Ha MPUMCHEHHE
MaTeMaTHYECKUX 3HAHWW JUIsI pelieHHsl 3ajad B OO0JAacTH OKPYXKAIoIIeH Cpelbl,
IUTAHWPOBAHKUE TIOCTYITKOB M OIICHKH WX BO3MOXKHBIX TOCIEIACTBHHA JIJISI OKPYIKAIOMICH
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMA:

c()OPMUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOILECTBEHHOM MPAKTUKH, TOHUMAaHUE MATEMATHYECKOW HAyKU Kak
cdepbl UeI0BEYECKON AESITeIbHOCTH, 3TAllOB €€ pa3BUTHSA M 3HAYUMOCTHU JIJISl Pa3BUTHUSA
IUBWIM3AIUY, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU W MAaTEMaTU4YEeCKOW KyJIbTYpou
KaK CpEICTBOM  TO3HAHMWA  MHpPA, T[OTOBHOCTh  OCYIIECTBIATh  MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B pesynbraTte ocBOSHUS IPOrpaMMBbI TT0 MaTEMAaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
o0pa3zoBaHus y oOydaroiierocsi 0yayT copMUpPOBaHbI METalpeIMETHbIC PE3YbTaThl,
XapaKTEPU3YIOIIUECs OBIAJCHUEM YHUBEPCAIbHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA ~ KOMMYHUKATUBHBIMH  JIEUCTBHSIMH W YHUBEPCAIbHBIMU
PEryIsTUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTeIbHBIe YHUBEPCAJIbHbIC YYeOHbIC 1eHCTBUA
ba3zoBble jornueckue 1eMCTBUA:

BBUSIBJISITh UM XapaKTEPU30BaTh CYILIECTBEHHBIE TMPU3HAKKM MATEMaTUYECKHUX
00BEKTOB, MOHATHM, OTHONIEHUH MEXAY MOHATUAMHU, (DOPMyIUPOBATH OMpPEACICHUS
MOHSATUM, YCTAaHABIWBAThH CYIIECCTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTst 0000IIIEHUsT U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIUMOTO aHAIN3a,;

BOCIIPHUHUMATH, ((OPMYIUPOBATH M IPEOOPA3OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHUBOPEUMS
B (akTax, MaHHBIX, HAONIOJEHUSX W YTBEPXKACHUAX, TIpe/yiarath KpUTEpUU
JUISL BBISIBIICHUSI 3aKOHOMEPHOCTEUN U ITPOTUBOPEUH;

JieaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSITETILHO JIOKA3aTeILCTBA MATEMATHYCCKUX YTBEPIKICHUM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAWBATh apTyMEHTAIMIO, MPUBOAHUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOIBI;

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHusi, BEIOMpAaTh HauOoJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEILHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBatreJbCKHe 1eCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHHS,
(bopMyIHUPOBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHBOPEUHE, MPoOIeMy, YCTaHABIUBATh
HMCKOMOE€ M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, WCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHHS, IpoIlecca,
BBISIBJICHUIO 3aBUCMOCTEH MEXKTy 00BEKTaMHU, SIBICHUSAMU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynHpoBaTh O0OOOIEHHUS H BBIBOABI 10 pe3yjbTaTaMm
MPOBEJAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJTYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M OOOOIICHUI;

IIPOTHO3UPOBATh BO3MOXKHO€ pPa3BUTHE IIPOLIECCA, a TAKXKE BBIJBUTAThH
MPEIIOIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIITH J1e(DUUIUTHI HH(OPMALIUHY, JAHHBIX, HEOOXOAUMBIX JIJIs1 OTBETA Ha BOIIPOC
U JJI peuIeHus 3a/1auu;

BbIOMpaTh WMH(OPMALUIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh W MHTEPHPETUPOBATH MH(OOPMAIMIO PA3IUYHBIX BUIOB U (QopM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KpUTEpHUsIM, CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe JeHCTBUSA:

BOCIIPHUHUMATh W (OPMYIUPOBATh CYXICHHUS B COOTBETCTBUHM C YCIOBHSIMHU
U T[EJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUS 3aJ1adyd, KOMMEHTHPOBATH
MOJIYYCHHBINA PE3YJIbTAT;

B XOJie¢ OOCYXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBbI,
poOJIeMBI, pelraeMol 3a/layu, BBICKA3bIBATh WJICH, HAIICJIICHHBIC Ha IOWCK pEIICHUS,
COTIOCTABIIATh CBOU CYXJEHUS C CYXKJICHUAMH JPYTUX YYaCTHUKOB JHAJIOTa,
0OHapyKMBaTh Pa3IMUMe U CXOJCTBO IMO3HIIHMI, B KOPPEKTHOH dopme popmymnpoBaTh
pa3HOTIacHsl, CBOU BO3PAKCHUS;

MPEACTABIATh PE3yJbTAaThl PEIICHUs 3aJadyd, DKCIEPUMEHTa, WCCIIEeIOBaHNUS,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1ad
NPE3CHTAINN U OCOOCHHOCTEH ayUTOPHH.



PerynsitTuBHble YHHBeEpPCAJIbHbIE Y4eOHbIe TeMCTBUS
Camoopranusanus:

COCTABJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1a4u, BEIOMPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOIIUXCSL PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBHON pedICKCUM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA U MBICIUTENbHBIX MPOIECCOB, HUX PE3ylbTaTOB, BIAAETh CIIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIA TPOIECCa W PE3ysbTara PEHICHUS MaTeMaTHYeCKOU
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH IPU PEIICHWW 3aadH,
BHOCUTh KOPPEKTHBBI B JESTEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JIaHHBIX,
HaWJCHHBIX OIMHUOOK, BEISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJbTaTa IEIM U YCIOBHUSIM, OOBICHATH NPUUMHBI
JOCTHXKEHUS WM HEJOCTHXKEHUS PEe3yJIbTaTOB JEATEILHOCTH, HAXOAUTh OTHOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHAas1 1eATEIbHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYaIbHON pabOThI
Opy  pEHIeHUH Yy4eOHBbIX 3ajay, MPUHUMATh I1IeJIb COBMECTHOM JESTEIBHOCTH,
IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOM palOThI, paclpenensaTh BHIALI pPadoT,
JIOTOBApUBATHCA, OOCYX JaTh TPOIECC W pe3ylbTar paboThl, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢opmax padborel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBD» U UHBIE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPJUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIa/la B OOIINIA
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS MPOTPAMMBbI IO MaTeMaThkKe Ha 0a30BOM
YpOBHE Ha YpOBHE CpeJIHEro 0011ero o0pa3oBaHus MPeCTaBIEHBI 110 roJaM 00y4YeHus
B paMKaX OTJEIbHBIX yU4eOHBIX KYpCOB B COOTBETCTBYIOIIUX pasjeiiaX MpOrpaMMBbl
110 MaTEMAaTHKE.
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ITPOTPAMMA YYEBHOI'O KYPCA «AJI'EBPAU HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAA 3AIITUCKA

VYuebHsbIil Kypc «Anredpa U HayaJla MaTEMAaTUYECKOTO aHaU3a» SABJISIETCS OJHUM
u3 HauOoJiee 3HAUYMMBIX B IPOrpaMMe CPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH 00ECTeYMBaET MHCTPYMEHTAIbHYIO 0a3y Uid M3Y4YeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (OPMHUPYET JIOTHMUECKOE
U a0CTpaKTHOE MBIIIEHUE OOYYalOIIMXCsl HAa YpPOBHE, HEOOXOAMMOM JJisi OCBOCHMSI
y4eOHBIX KypcOB MH()OPMATHKHU, OOIIECTBO3HAHMS, UCTOPUHU, CIOBECHOCTH. B pamkax
yueOHOro Kypca «AinreOpa M Hayaja MaT€MaTHYECKOro aHaiu3a» oOydaroluecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKHU, KOTOpask (pOPMYyJIHPYET CBOU
JOCTHKEHHSI B MaTEMaTUUYECKOI (opme.

VY4eOHbIil Kypc anreOpbl U Hauajl MaTEMaTHYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY
JUIsl YCHEIIHOTO OBJAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OWOJOTUH, TOHHUMAHHUS
OCHOBHBIX  TEHJCHLUMA JKOHOMUKM M  OOILIECTBEHHONW  KU3HHU, I0O3BOJIET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSIX,

YBEPEHHO HMCIOJIb30BaTh WX B MOBCEAHEBHOM XM3HH. B TOXe Bpemsi OBIaJieHUE
aOCTpaKTHBIMU U JIOTUYECKU CTPOIMMU MaTEMaTHUYECKUMU KOHCTPYKLHSIMU Pa3BUBAET
YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH YTBEPXKICHHS,
UCIIOJIb30BaTh 0000IEHNe ¥ KOHKPETH3aluio, abCTparupoBaHWe U aHAJOTHIO,
(dbopMHUpyeT KpeaTUBHOE U KPUTUYECKOE MBILIUIEHHE. B X0/1€ n3yuenus anreOpbl 1 Havam

MaTeMaTUYECKOT0 aHaJIN3a Ha YPOBHE CPeITHEro O0IIero oopa3oBaHusi 00yJyaroniuecs
MOJIYYArOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOATEIBHOTO OCTPOECHUS

MaTEMaTUYECKUX MOJIEJIE pealbHbIX CUTYallMi U UHTEPNPETALUU MOTYyYEHHbIX
pELIeHM, 3HAaKOMATCSA C MpUMEpaMu MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE,
HAayKe U B UCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMAaTHYECKUMH OTKPBITHSIMU M X aBTOPaMH.

VYyeOHbli Kypc anredpbl 1 Havyajl MaTEMaTUYECKOTO aHaiu3a o0Jaaaet
3HAYNTEIBHBIM BOCIUTATEIBHBIM ITOTEHIMAJIOM, KOTOPBIM pEalu3yeTcsl KaK 4epe3
y4eOHBII MaTepHall, CIOCOOCTBYIOIIUK (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK
U depe3 crnelupuKy yueOHOU NesTebHOCTH, TPeOyroneil caMOCTOSITEIbHOCTH,
AKKYpaTHOCTH, IPOAOJKUTEIBHON KOHIIEHTPAl BHUMAHUS U OTBETCTBEHHOCTHU

3a [OJIyYEHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayajllaM MaT€MaTHYEeCKOro aHaln3a
JCKUT IEATEIbHOCTHBIA MPUHIUIT 00YYEHUSI.

B cTpykType nporpammsl o ajareOpe U HayanaMm aHaJlu3a BbIACTSIOTCS CIIEIyIOIINe
coliepkKaTebHO-METOAMYEeCKUEe JUHUU: «Yucma u  BblUMCIEHUs», «DyHKIUU U
rpadukm», «YpaBHEHHS M HepaBeHCTBa», «Hauama maTeMaTHuecKOro aHaiaHu3ay,
«MHOXecTBa M JOTMKa». Bce OCHOBHBIE COAEpPKATEIbHO-METOJUYECKUE JIMHUU
W3YYalOTCSd Ha TMPOTSDKCHWH JBYX JIeT OOydYeHHMs Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO JIOTOJHISA APYT JPyra U MOCTETIEHHO HACHIIIASICh HOBBIMU
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TeMaMu U pasnenamu. J{aHHBIM yuyeOHBIH KypC SIBIISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHsIeT B ceOe Cojep)KaHhe HECKOJbKMX MaTeMaTUYeCKUX AUCIUIUIMH: anre0pa,
TPUTOHOMETPHSI, MAaTEMATUUECKUIN aHAJIU3, TEOPUSI MHOXKECTB U Apyrue. I1lo mepe toro
Kak oOydJarolmuecs OBJaJEBAlOT BCE Oojiee MUPOKUM MaTEeMaTHYECKUM allaparom,
y HHUX T[OCIEA0BAaTEeNIbHO (QOPMHUPYETCSI U COBEPIIEHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKYI0 MOJENb pPEATbHOM CHUTyallMd, NPUMEHITh 3HAHMS, IMOJYyYECHHbIE
B yueOHOM Kypce «Anredpa W Hadajga MaTeMaTHMYECKOTO aHalIHM3ay, IS PELIeHUs
CaMOCTOSITENIbHO  c()OpMYyJIMpPOBAaHHOM  MaTeMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPHPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT.

ConepxarenpHO-MeTOANYECKAsT JUHUA «Yucna ¢ BBIYMCIEHUS» 3aBEPIIACT
¢bopMupOBaHHE HABBIKOB HCIIOJNB30BAHUSA JCHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HAyaTO Ha YPOBHE OCHOBHOTro oOmiero ooOpazoBanus. Ha ypoBHe cpemHero oOiiero
oOpa3oBaHMs 0c000€ BHUMaHUE yiensieTcsi GOPMUPOBAHUIO MPOYHBIX BEIUMCIUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0d HCIOJb30BaHUE pa3iIMYHbIX (OpPM  3amucu
JEUCTBUTEIBHOTO YHMCIIA, YMEHUE PALMOHAIBHO BBIIOJIHATH ACUCTBUSA C HUMH, JI€JIaTh
OPUKHUJKY, OLEHUBATh pe3yibTar. OOydaromuecs MOMydaroT HaBBIKM MPUOIMKEHHBIX
BBIYMCJICHU, BBIMIOJHEHUS JECHCTBUM C YUCIaMU, 3allMCAHHBIMU B CTAaHAAPTHOU (opMme,
VCITOJIB30BAHUSI MaTEMAaTHYECKUX KOHCTaHT, OLIEHUBAHMS YACIIOBBIX BBIPAKEHU.

ConepxxarenbHass  JUHUS ~ «YpaBHEHHS W HEPABEHCTBA»  pealu3yercs
Ha MPOTSHKEHUU BCEro 00yUYEHHsI Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs, TOCKOJIbKY
B KaXJOM pas3fesie NporpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aad.
OOyuaroiuecs: OBJIaICBAIOT PA3TUYHBIMU METOAAMH PEIICHUS LEJIbIX, pallMOHAIbHBIX,
UPPaLMOHAIBHBIX, TOKA3aTEIbHBIX, JTOrapu(pMUUECKUX U TPUTOHOMETPUIECKUX YPABHEHUH,
HEpPaBEHCTB U uX cucteM. [lomydueHHble yMEHHUs UCHIONB3YIOTCS PU UCCIIEA0BAHUN (PYHKIMIA
C TMOMOIIBIO MPOU3BOAHOW, PEUICHUH MPUKIAAHBIX 3a/7ad U 3a7a4 Ha HaXOXKIACHHE
HauOONbIINX M HAUMEHBIIWX 3HAaYeHUM (QyHkuuu. JlaHHas conxepkareibHas JMHUA
BKJIIOYAET B ceOsl Takke (OPMHPOBAHWE YMEHMI BBINOJHATH Pacd€Thl 1Mo (GpopMyam,
npeoOpa3oBaHusl LEIbIX, PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX
BBIPOKEHMI, a TaKXe BBIPAXXEHUM, coJepKalllux CTerneHu u Jiorapudmsl. braromaps
U3YYEHHUIO  airedpanvyeckoro Marepuana MNpPOUCXOAUT  JajbHEHIIee pa3BUTHE
AITOPUTMUYECKOTO U a0CTPAKTHOTO MBINIICHUS 00YyJaromMXcsi, GOPMHUPYIOTCS HABBIKA
JNEAYKTUBHBIX PACCyXKJI€HUW, pabOThl C CUMBOJIBHBIMU (OpMaMu, MpPEACTABICHHUS
3aKOHOMEPHOCTEH 1 3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB. AnreOpa mpejaraer
3 PeKTHBHBIE HHCTPYMEHTHI JIs1 peILICHHsI MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 337134,
HarJIAHO JEMOHCTPUPYET CBOU BOBMOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeToAMYecKass JUHUA  «DyHKIMM U TpaduKu»  TECHO
neperyieTaeTcs ¢ IPYyrMMH JIMHUSIMU y4eOHOTro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIENOBAaTEIbHOCTh  HM3yYEHHs  Marepuana. V3ydeHune  CTENneHHOM,
MOKAa3aTeJIbHON, JOTapu(PMUIECKON M TPUTOHOMETPUUYECKUX (DYHKIIHMMA, UX CBONCTB U
rpaukoB, HUCHOJIb30BAaHUE (YHKUMHA AN peueHus 3aJad U3 Jpyrux ydeOHbIX
IPEIMETOB U PEAIbHOM KU3HHU TECHO CBSI3aHO KAK C MaTEMAaTUYECKUM aHAJIN30M, TaK U

12



C pellieHneM yYpaBHEHHI M HepaBeHCTB. [Ipu 3ToM O0mbIIoe BHUMAHUE YACITSICTCS
GbOpMHUPOBAHUIO YMEHUS BBIPAKATh (OPMYIaMH 3aBUCUMOCTH MEXKTY pPa3IMIHBIMU
BEITMYMHAMH, WCCJIENOBATh TMOJMyYCHHbIE (DYHKIMH, CTPOUTh WX Tpaduku. Martepuan
CoZlep KaTeIbHON JTMHUY HaIleJIeH Ha pa3BUTHE YMEHUN U HABBIKOB, IMTO3BOJISIOIIAX
BBIPQKATh 3aBUCHMOCTH MEXKIY BETUIMHAMH B PA3INIHON (hOpME: aHATMTHICCKOM,
rpaduueckoii u cioBecHoil. Ero uzydenue cnocooCcTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.
CopepxarenpHass suHui «Hagama wmarematmdyeckoro aHanmu3a» TMO3BOJISET
CYIIIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JOCTYITHBIX OOYyYaroIUMCs, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIICIOBATH U
CTpouTh Tpaduku (QYHKIHHI, ONMPEAeTiaTh UX HAMOOJBINE W HANMCHBIINE 3HAYCHHS,
BEIYHCIIATh TUIOMAAn (Guryp u oOBEMBI TeN, HAXOIWUTh CKOPOCTH W YCKOPEHHS
nporeccoB. ComepkarenbHas JTUHAS OTKPHIBAET HOBBIE BO3MOYKHOCTH TIOCTPOCHUS
MaTEeMaTHYECKUX MOJICNICH PEaIbHBIX CHUTYaIlud, HAXOXKIACHUS HAWIYUIIETO PEIICHUS
B TIPUKIAAHBIX, B TOM YHCJIE COIMAIHLHO-3KOHOMHUYECKHX, 3a7avax.3HaKOMCTBO
C OCHOBAaMH MaTE€MaTHYECKOIO aHaiM3a CIIOCOOCTBYET pPAa3BUTHIO aOCTPAKTHOTO,
(hOpPMaTBHO-IOTHYECKOTO M KPEATUBHOTO MBINIICHUSA, (OPMUPOBAHUIO YMEHHM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKU B HAayKe, TEXHUKE M UCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIAAIONIMXCS Pe3yibTaTax, MOJTYYCHHBIX B XOJI€ Pa3BUTHS
MaTEMaTHUKH KaK HayKH, ¥ KX aBTOPaXx.

ConepxkaTtenbHO-METOAUYECKass JTUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM
MIOCBSAIIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TEOPETUKO-MHOKECTBCHHBIE MPEICTABICHUS
MPOHMU3BIBAIOT BECh KypC MIKOJBHOWM MAaTeMAaTHKH | TpeAyiaraloT HauOoJjee
YHUBEPCAIBHBIA S3BIK, OOBEAUHSIOMNN BCE pa3/ielbl MAaTEMAaTUKH U €€ MPUIIOKEHUH,
OHM CBS3BIBAIOT pa3HbIE MaTeMaTWYECKHE MUCIUIUIMHBI B eauHoe Iienoe. [loatomy
BaKHO JIaTh BO3MOKHOCTh 00yJaroneMycsl TIOHUMAaTh TEOPETUKO-MHOXECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEeMaTHKH U UCIIOJIb30BATh €T0 JJIS BBIPAKCHUS CBOMX MBICIICH.

B y4ueOHOM Kypce «Anrebpa v Hayaia MaTeMaTHIECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBI MaTeMAaTHUECKOTO MOJICIMPOBAHUS, KOTOPHIE TIPU3BaHBI CHOPMHUPOBATH
HABBIKM TTOCTPOSHUS MOJIeNIeH peanbHBIX CHUTyaIlud, HCCIEAOBAHHUS O3THUX MOJCIeH
C TIOMOIIBIO ammapata anreOpsl W MaTEeMaTHYECKOTO aHajdu3a W WHTEPIpeTaluu
MOJIYYCHHBIX PE3yNbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIH U3 Ppa3ieiioB
IpOrpaMMBbl, TOCKOJBKY BECh MaTepual Y4eOHOTO Kypca IIUPOKO HCIOIB3YEeTCs
JUISL pelieHUs TPUKIaAHBIX 3amad. [Ipu pemeHnr peanbHBIX MPAKTHYECKUX 3aaad
oOyJaromyecs pa3BUBAOT HAOIIOATEIBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCIONB30BaTh aHAJOTHIO, O0000ImaTh ©W KOHKPETHU3HPOBAThH
npobiemy. JlesSTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIIATHBIX 3a]1a4
OpraHM3yeTcsl B MpOIlecCce M3YYCHHsI BCEX TeM ydeOHOro Kypca «AnreOpa M Hadama
MaTEeMaTHYECKOTO aHaTTN3ay.

OO611ee YncI0 YacoB, PeKOMEHI0BAHHBIX JIJIs1 U3YUYEHUs! yueOHOTo Kypca «Aredpa
¥ Havaja MaTeMaTtudeckoro aHaiauza», — 170 dacoB: B 10 kmacce — 68 yacoB (2 4aca
B Henenmo), B 11 kimacce —102 yaca (3 yaca B Heaelo).
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COAEPXAHUE OBYUEHUA

10 KJIACC
Yuci1a 1 BBIYUCICHUA

Panmonaneupie uucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, TPOIICHTHI,
OECKOHEUYHbIE NIEPUOANYECKUE APOOH. ApUPMETHUECKHUE ONEpALlMU C PAllMOHAIBHBIMU
YHUCIaMH, peoOpa30BaHMs YMCIOBBIX BbIpakeHUM. [Ipumenenune npoOeli u IpOLUEeHTOB
JUISL PEIIEHUS TPUKIIAIHBIX 3374 U3 Pa3JIMYHbIX OTPACJIEN 3HAHUU U PEAIbHON KU3HU.

JleyicTBuTENnbHBIE  4ucHa.  PanuoHanmpHblE M HppalMOHAIBHBIE  YHCIIA.
Apudpmernueckue omnepanuu ¢ JEHCTBUTENIbHBIMM  uHuciaMu. [IpubnmxEéHnble
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUAKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM nokaszateneMm. CranpaptHas (opma 3amucu JAEMCTBUTEIBHOTO
yucina. HMcmnonp3oBaHWe MNOAXOAAIIEH (QOpPMBI 3amuCH  JEHCTBUTEIBHBIX YHUCEIN
JUISl PELICHUS NIPAKTUYECKUX 3a/1a4 U PEICTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypaJbHOU cTerneHu. J(elcTBUs ¢ apupMEeTHUECKUMU
KOPHSIMHU HaTypaJIbHOU CTENEHHU.

CHHyC, KOCMHYC W TaHI€HC YHMCJIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa u TOXK/1€CTBEHHBIE IPEOOPA30BaAHUSI.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPHUUECKHE (POPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, perieHrne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PAMOHATIEHBIX YPaBHEHUHN 1 HEPABEHCTB.

Pemenne nppanimoHanbHbIX YPaBHEHUM U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IprumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a]a4
U3 pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DOyHKUMH U TPpaPUKH

Oynkius, cnocoosl 3amanus pyukmuu. ['padux Pynkmuu. Bzaumuo obpaTHbie
GyHKIUH.

OOnacTe ompeneneHUsT M MHOXECTBO 3HaueHuM (ynkuuu. Hynu QyHKmm.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIINU.

Crenennas (pyHKIHMS ¢ HATYpaTbHBIM U IIENIBIM MTOKa3zaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

Tpuronomerpudeckasi OKpy>KHOCTb, ONIpEIeTICHUE TPUTOHOMETPUUECKUX (DYHKIIUH
YHCIIOBOTO apTyMEHTA.

Hauyaja MmaTeMaTH4eCKOro aHAJIH3a
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs MOCIEI0BaTEIbHOCTEH. MOHOTOHHEIE
MIOCJIEAOBATCILHOCTH.
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ApudmMernueckass W TeoMeTpudeckas mporpeccuu. beckoHedHo yObIBaromias
reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKOU
nporpeccun. Dopmyia CI0KHBIX TPOIEHTOB. VCconb30BaHNE MPOTPECCUU TS PEIICHUS
peaNbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA
MHoO»XkeCTBO, oOINepaluu HaJa MHOXecTBamH. Jlumarpammel  OJinepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO —armapara Uil  OINKCAHWsS  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a9 U3 IPYTUX yUSOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, 10KA3aTENbCTBO.

11 KJIIACC

Yuciia v BbIYUCICHUS
Harypanbhbie u nenblie uncna. [Ipu3Haku AETMMOCTH LENBIX YHACEIL.
CreneHs ¢ pallMOHAIBHBIM TOKa3aTenaeM. CBOWCTBA CTENCHU.
Jlorapudm uncna. Jlecaruunblie U HaTypajibHbIC JOTapU(PMBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BBIPAKEHU, COJIEPKAIINX JOTapUPMBI.

[IpeoOpazoBaHue BBIPAKEHUN, COAEPKAIIUMX CTENEHW C  PAUOHAIBHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloka3arenbHbIe YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucrteMpl TMHENHBIX ypaBHEHUM. PemeHne mpuKIagHbIX 3a7ad C IMOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

IIprMmenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IMuHbIX 00JacTel HAyKU U peaibHOM KU3HHU.

DOyHKUMHU U TPAPUKH

Oyukuus. I[lepuonnueckue ¢QyHkuuu. [IpomMexxyTkM MOHOTOHHOCTH (PYHKIUH.
Makcumymbl 1 MUHUMYMbI pyHKIIMU. Hanboubiee 1 HauMeHsblliee 3HauyeHue PyHKIUU
Ha TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKINH, UX CBOMCTBA U TPaQUKH.

[lokazatenbHass u JjorapudpmMuyeckas (QyHKIUU, HX CBOMCTBA M rpaduKH.

Hcnonp3oBanue rpadukoB GyHKINN 7151 pEIICHUS YPAaBHEHUHN U THHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB (yHKUMNH AJIE  HUCCIENOBaHHUS TMPOLECCOB U
3aBUCHUMOCTEH, KOTOpbhI€ BO3HUKAIOT NpPU pEUICHUHM 3aJad U3 JPYruX Yy4eOHbIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hauasa maTeMaTH4eCcKOro aHaIM3a
HemnpepoiBable QyHKIIMU. MeToa HMHTEPBAIOB MJis pEIICHUS HEPABEHCTB.
[TpousBoanas ¢pyHkuu. 'eoMeTpuueckuii U PU3NUECKUM CMBICT POU3BOIHOM.
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[IpousBoaubie 31eMeHTapHBIX QYHKINI. DOpMybl HAX0XKAECHUS TPOU3BOIHOM
CYMMBI, IPOU3BEEHUS U YaCTHOTO (DyHKLIUH.

[IpumeHeHne TPOM3BOJHONW K HCCIEAOBAHUIO (PYHKIHMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosxaenne HanOobIIero 1 HANMEHBIIETO 3HaYeHHsT (PYHKIIMU Ha OTPE3Ke.

[IpumeHeHne nporu3BOIHOM ISl HAXOKIAEHHUS HAWTy4YlIero peieH s B IPUKIaIHbIX
3aj1a4ax, s OIPEeIEIeHHUsI CKOPOCTH Ipoliecca, 33JaHHOr0 (OpMYJION WK rpadUKOM.

[lepBoobpasnas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomMmeTpuyeckuii U (pu3NYecKuil cMbICi. BrluncieHne uHTerpaia
o ¢popmysne Herorona—JleriOuuia.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 10 kiacce o0y4aroniuiicss MOJIy4YHT CIETYIONINE MPEIMETHBIC
pe3yabTaThl:

Yucs1a 1 BLIYUCIICHUS:

OTIEpPUPOBATH MOHATUSAMU: PALIMOHAIBHOE U ICUCTBUTEILHOE YUCII0, 0OBIKHOBEHHAS
U JICCATUYHAS IPOOb, TPOLICHTHI;

BBITIOJIHATh apU(PMETHUYECKHUE ONEpallii C PAllMOHAIIBHBIMU U JICHCTBUTEIHHBIMU
YUCIIAMU;

BBITIOJIHATH MPUOIMKEHHBIE BRIUUCIICHH S, UCTIOJIBb3YsI MPAaBUjIa OKPYTJIEHUS, eiaTh
MPUKHUJKY U OLIEHKY PE3YyJIbTaTa BEIYUCICHUII;

OTIepUpPOBATh TMOHSATUSMU: CTENEHb C LIEJBIM TOKa3zaresieM, cTaHmapTHas (opma
3alUCA  JEUCTBUTEIBHOTO YHUCJIA, KOPEHb HATypaJIbHOW CTENEHHU, HCIO0JIb30BaTh
MOIXOIAIIYI0 (JOPMY 3aIMUCH TCUCTBUTEIBHBIX YUCET JIJISl PEIICHUS PAKTUYECKUX 3a/1a4
Y TIPEJCTABIICHUS JaHHBIX;

ONEpPUPOBaTh MOHATUAMHU: CHUHYC, KOCHHYC W TaHI€HC IPOU3BOJIBHOTO Yria,
UCIIOJIb30BaTh 3alliCh IMPOU3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKHE

byHKIIUN.

YpaBHeHHS U HEPABEHCTBA:

ONEPUPOBATh IOHATHUSAMU: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJIOE,
PAalMOHAIBHOE, WPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUUYECKOE
YPAaBHEHHE;

BBINIOJIHATh MPeoOpa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS;

BBIMOJHATh MPEOOpa3oBaHUsl LIENbIX, PAUUOHAIBHBIX M  HPPALUOHAIBHBIX
BBIPDQXKEHUN W PEIIaTb OCHOBHBIE THIIBI LEJBIX, PAMOHAIBHBIX W HPPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IIPUMEHATh YPAaBHEHUS W HEPABEHCTBA [UI PELICHUS MAaTEMaTUYECKUX 3a7ad U
3a/1a4y U3 pa3IMYHbIX 00JacTel HAyKH U peaabHOM JKU3HU;

MOJIETTUPOBATh pealibHble CUTYallMU Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKEHUS,
YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, MCCIEOOBATH MOCTPOCHHBIE MOENH
C MCIIOJIb30BaHUEM arapaTa aareopsbl.
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DOyHKUMU U TPAPUKHU:

ONEpUPOBATh MOHATHAMM: (YHKLHUSA, CIOCOOBI 3adaHus (QYHKIUH, 001acTh
OIpe/IeNICHUs] 1 MHOXKECTBO 3HaueHU (QyHKUUU, rpaduK QYHKIMHU, B3aUMHO OOpaTHbIE
dynxmm;

OTIEpUPOBATH TMOHATHUSAMHU: YETHOCTh M HEUETHOCTh (GYHKIUHM, HYIH (DyHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku GYyHKIUHN JJIs pEIICHUs] ypaBHEHUM;

CTPOUTh M YHUTaTh Tpaduku JITUHEHHOW (YHKINHM, KBagpaTUYHON (PyHKIHUH,
CTETNEHHOMN (PYHKITUH C LEIBIM [TOKa3aTeseM;

MCIOJIb30BaTh Tpaduku (YHKIIUN AJS UCCIEAOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM
pU PELIEHUM 3aJa4 U3 JPYTUX YYEOHBIX NMPEIMETOB U PEAJbHOW KU3HU, BBIPAKATH
(dopMyramMu 3aBUCUMOCTH MEX/1y BEIIMYMHAMH.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

OTICpUPOBATh  TOHATHUSAMHU:  TOCIACAOBATEIBHOCTh,  apupMeTHdYecKas |
reOMeTpUYECKas MPOTPECCUu;

OTepUPOBATh MOHATUSIMU: OECKOHEUHO yOBIBAIOIIAsl TEOMETPUUECKas MPOTPECCus,
cymMMa OE€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKON MTPOTPECCUH;

3aJ1aBaTh MOCJIEI0BATEILHOCTH PA3IMYHBIMU CITIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA TOCIEOBATEIBHOCTEH W TPOTPECCUM I pelieHUs
peaTbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa.

MHoskxecTBa M JIOTHKA:
OIIEpUPOBATH MOHATHUSIMM: MHOXECTBO, OTIEpALIMX HaJl MHOKECTBAMU;
VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIN anmnapar sl ONMUCAHUS PEaIbHBIX
MIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ]1a4 U3 JIPYyTUX yIeOHBIX MPEIMETOB;
ONIEPUPOBATH MOHATUSIMHU: ONIPENICIICHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIBbCTBO.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyIHUT CISTYIONINE MPEIMETHBIC
PE3YIIbTaTHI:

YucJia v BbIYHCTICHHUA:

OIEpUPOBATH MOHATUAMHU: HATYpaJIbHOE, IEJI0€ YHUCIIO, UCHOJIb30BATh MPHU3HAKH
JEJIMMOCTH 1EJIBIX YHCEJ, PA3JIOKEHUE YKMCIIa HAa MPOCTHIC MHOXUTEIU JJI PEIICHUS
3aja4;

OIEPUPOBATH MTOHITHUEM: CTEIICHD C PALIMOHAIBHBIM IMOKA3ATEIIEM;

OTNepUpPOBaTh TMOHATUSAMU: JiorapudM YHCIA, JCCITUYHBIE U HaTypalbHBIC
JorapupMsl.

YpaBHeHUS M HEPABEHCTBA:

NPUMEHSTh CBOMCTBA CTENEHHU MJIsi MpeoOpa3oBaHUSl BBIPAXKEHHM, ONEPUPOBATH
MOHATUSAMU: II0KA3aTEIbHOE YPAaBHEHHWE U HEPABEHCTBO, PEIIATh OCHOBHBIC THIIbI
IIOKA3aTEJIbHBIX YPABHEHUN Y HEPABEHCTB;

BBINOJIHATH IPE0Opa30BaHMsl BIPAXKEHUHN, COAEPIKAIIMX JIOTapU(PMBbl, OIIEPUPOBATH
HNOHATHUAMHU: JIOTapU(PMHUUECKOE YpaBHEHHUE M HEPABEHCTBO, pELIaTb OCHOBHBIE THIIbI
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Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

HaXOJUTh PELICHUS NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUpOBATh IMOHATUSAMU: CHUCTEMA JIMHEHMHBIX YpAaBHEHUHM U €€ pelieHue,
UCIIOJIB30BaTh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PEILIECHUS TPAKTUYECKUX 3314,

HAaXOAUTh PEIICHUS IPOCTEHIINX CUCTEM M COBOKYIIHOCTEM pPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB;

MOJIEIMPOBAaTh PEAJIbHBIE CUTYallud Ha SA3BIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U CHCTEMBI 10 YCJIOBHIO 33J1a4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM amrapara ajareOpsl.

DyHKUMH U TPAPUKH:

OIIEpUPOBATh MOHATUAMU: NepHoANUecKast QyHKIUS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKM DOKCTpeMyMa (QYHKIMM, HauOoJibllee W HaUMEHbIIEEe 3HAYEHUs
(GYHKIIMM Ha MPOMEXYTKE, MCIONb30BaTh WX JUIsI UCCIENOBAaHUS (PYHKIMH, 3aJaHHON
rpaguKom;

ONEpUpPOBaTh  MOHATHSAMM: TpadUKU  IOKa3aTeNbHOM, JIorapupMu4ecKon
U TPUTOHOMETPUYECKUX (YHKUUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH U
VICIIOJIb30BATh U1 PELICHUS YPAaBHEHUN U HEPABEHCTB;

M300pakaTb Ha KOOPJAMHATHOM IUIOCKOCTH TpadUKU JUHEHHBIX YpaBHEHHM
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPABHEHUM;

UCIOJb30BaTh rpaduKku GyHKIUHN 71 UCCIEA0BAaHUS POLECCOB U 3aBUCUMOCTEH
U3 IPYrUX YYEOHBIX JUCLMIIINH.

Hauaja maTeMaTH4eCKOro aHAJIN3Aa:

OTNIEepUpPOBaTh TOHATUAMM: HeEMpepbiBHAS (DYHKIUS, Npou3BoAHAs (GYHKIIUH,
UCIIOJIb30BAaTh TEOMETPUUECKUI MW (PU3MUECKH CMBICT TPOW3BOJHON ISl pEIICHUs
3a/1ay;

HAXOJUTh TPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIHMA, BBIUUCIATH MPOU3BOHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKITUN;

UCIIOJIb30BaTh MPOU3BOAHYIO Il HUCCIENOBaHMS (YHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAaThl HCCIIEIOBAHUS K IIOCTPOCHUIO TPAdUKOB;

UCIIOJIb30BaTh  IPOM3BOJHYK JUII  HAXOXKJICHUS  HAWJIYUILIErO0  pPELICHUs
B [IPUKJIA/IHBIX, B TOM YUCJIE COLIMATbHO-DKOHOMUYECKHX, 3aa4ax;

OTIEpUPOBATH TOHITHSIMU: TIEPBOOOpA3HAS M HHTETPAI, TOHUMATh T€OMETPHUICCKHUI
U (U3UYECKUN CMBICII MHTETpasia;

HaxOJIUTh TIEPBOOOPA3HBIC DIEMEHTAPHBIX (YHKIHM, BBIYUCIATH WHTETPaj
no gopmyne Hotorona—JlelOnuna;

pemarhe MNPUKIAJHBIE 3aJa4d, B TOM YHCJIE COLHAIbHO-3KOHOMHUYECKOTO H
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaTU3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTBo OcHoBHOE cofiepKaHue OcHOBHBIE BU/IBI JEATEIHHOCTH
(TemnI) Kypca 4acoB 00yYaroIIMXCs
MHOKeCTBa palliOHATBLHBIX 14 MHoxecTBO, oniepaluu Hcnosb30BaTh TEOPETUKO-

W JEUCTBUTENBHBIX YNCEIL.
PannonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJl MHOECTBaMu. JlnarpaMmsl
Ditnepa—BenHa.

PartmonansHubie ynciaa. OOBIKHOBEHHBIE
U JIECATUYHbBIC TPOOU, TPOIICHTHI,
OECKOHEUHbIC IEPUOIUUECKUE APOOH.
Apudmernueckue onepanuu

C palMOHaILHBIMU YUCJIaAMU,
npeoOpa30BaHUs YUCITOBBIX
BbIpakeHuil. [Ipumenenue npobdeit u
MPOIICHTOB JJIsI PEIICHUS MPUKIAIHBIX
3a71a4 U3 Pa3IM4YHbIX OTpaciiel 3HAHUU
Y PEaIIbHOM KU3HMU.

JlericTBUTENBHBIC YUCIIA.
PanmonanbHbie 1 UppallMOHATIBHBIC
yucia. ApupMeTruuecKkue onepauu

C ICMCTBUTEIIbHBIMU YHCIIAMHU.
[Tpubnm>xEHHBIE BRIYMCIICHMUS, TTPaBUIa
OKpYTJICHUsI, MPUKUJIKA U OIICHKA
pe3yabTaTa BEIYMCICHUN.

MHOKECTBEHHBIN anmapar

JUIS1 OMCAHUA X014 PEIICHUS
MaTeMaTUYECKHUX 3a7a4, a TAKKE
pPEAIbHBIX MTPOLECCOB U SIBIICHUM,

MIPU PEIICHUU 33/1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

OnepupoBarb NOHATHAMM:
palMOHAIILHOE YHCIIO, NEWCTBUTEIBLHOE
YUCJI0, OOBIKHOBEHHAs APO0b,
JeCATUYHAs APOOb, MPOIIEHTHI.
BoinosHaTs apudpmeTndeckue
Omepalyu ¢ pallMOHAIBHBIMU U
JIEWCTBUTEIbHBIMU YUCIIAMU;
NPUOIMKEHHBIE BEIYUCIICHMUS,
MCIIOJIb3YS MPaBHUIIA OKPYTIICHHUS.
JeJ1aTh MPUKHUIKY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
OnepupoBathb NOHATUSIMH:
TOJIECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxnecTBa 1 TOXKIECTBEHHBIE
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pelieHue
HepaBeHCTBa. MeTo1 HHTEPBaJIOB.
Pemienue nensix u 1poOHO-
paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

LIEJI0€ ¥ pallMOHAJIBHOE YPAaBHEHMUE,
HEPABEHCTBO.

BoInoJHATH Npeodpa3oBaHus LEIBIX
Y PAllMOHAJIbHBIX BBIPAKECHUM.
PemiaTe OCHOBHBIE TUIIBI LIEJIBIX
VPPALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH paliMOHAIbHBIC
YPaBHEHMS U HEPABEHCTBA

JUISL PELIEHUST MATEMaTUYECKUX 3a1a4
W 33]1a4 U3 pa3JINYHbIX 00JacTel HAyKH
Y pE€ajbHOM KU3HU

®yukuuu U rpadpuku. CTeneHpb
C LIEJIBIM ITOKAa3aTesIeM

OyHKIMSA, CIOCOObI 3a1aHus (QYHKIUU.
B3aumuo obpatHbie pyHkuuu. ['padux
GyHKUIHUU.

OO6acth onpeneneHus: 1 MHOYKECTBO
3HaueHui pyukiuu. Hymm ¢pyHkimu.
[TpoMexyTKH 3HAKOTIOCTOSIHCTRBA.
YeETHble 1 HEYETHBIE QYHKIIUU.
Crenenb ¢ 1ebIM T0Ka3aTeNIEM.
CrannaptHas ¢hopma 3anucu
JICUCTBUTEIILHOTO YHCJIA.
Hcnonb3oBanue noaxosiiei opMsl
3amuCy JEUCTBUTEIBHBIX YUCET

JUIS1 pEILICHUS MPAKTUYECKUX 3a1a4

U TIPEACTABIICHUS TAHHBIX.

OmnepupoBarb NOHATHAMM: QYHKLIHUSA,
crocoO0bI 3a1aHusI PYHKIMHU, B3AUMHO
oOpatHble QYHKIUU, 00JIaCTh
ONpEJEICHHS] 1 MHOYKECTBO 3HAYEHUI
bynkuun, rpaguk GyHKIMH; YETHOCTh
Y HEUYETHOCTh (PYHKLUU, HYIIH
(GyHKUIHH, TPOMEXKYTKH
3HAKOTIOCTOSIHCTBA.

BeinosHsTh Ipeodpa3oBaHus
CTENEHEN C LIEJIBIM NTOKA3aTEeIIEM.
Hcnonp30BaTh CTaHAapTHYIO POpMy
3aIlMCH JECUCTBUTEILHOTO YHCIIA.
DopMyJIHpPOBATH

U WLTIOCTPUPOBATH rpaduuecku
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CrenenHas pyHKIHS C HATypaJIbHBIM
U 1IeJbIM noka3areiieM. E€ cBolicTBa u

rpaduk

CBOMCTBA CTENIEHHON (DYHKITUH.
Bbipaxats ¢popmMyssamMu 3aBUCUMOCTH
ME¥K]ly BEJTMYMHAMU.

Hcnoab3oBath HU(PPOBHIE pecypchl
JUTSL TIOCTPOCHUSI TPA(PHUKOB (PYHKIHH

Y U3Y4YECHHS UX CBOMCTB

ApudmMeTHIecKii KOpeHb
N—OM CTEICHH.
HppanuroHaapHble ypaBHEHUS
Y HEPABEHCTBA

18

ApudmeTrnuecknii KOpeHb
HATYpaJIbHOM CTEIEeHU. [encTBus

C apu(PMETHUECKUMU KOPHAMU N—OH
CTEIICHH.

Pemenne nppanmoHaabHbIX YpPaBHEHUI
Y HEPABEHCTB.

CpoiicTBa 1 rpaduK KOpHs N-0if
CTEIIEHU

D®opMyJIHPOBATD, 3AIIMCHIBATH

B CMMBOJINYecKoi ¢popme

Y WIJIIOCTPUPOBATH NIPUMEPaMH
CBOMCTBA KOPHS N-OM CTETIEHU.
BbInoHATH peoOpa3zoBaHus
VMPpPalHOHAIBHBIX BBIPAXKEHUN.
Pemiarb OCHOBHBIE THUIIBI
MppalMOHAIBHBIX YPaBHEHUN

Y HEPABEHCTB.

IIpuMeHATH AJ15 peleHus
Pa3JIMYHBIX 32124 UPPALMOHAIbHbIE
YPaBHEHUS U HEPABEHCTBA.
CTpoutb, YnTaTH TpaduK KOpHS N-0i
CTEICHH.

HUcnoab3oBath nngposbie pecypcsbl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3YYECHHUS UX CBOWCTB
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@opMyIBl TPUTOHOMETPHH.

22

CuHYyC, KOCUHYC U TAHT'€HC YHCIOBOTO

OHepI/IpOBaTL MOHATUSIMMU: CUHYC,

Tpuronomerpuueckue aprymeHTta. ApKCUHYC, apKKOCUHYC KOCUHYC Y TAHT€HC ITPOU3BOJIBHOIO

YpaBHEHUS Y apKTAaHI€HC YHCIIOBOTO apTyMEHTA. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnoab3oBaTh 3aUCH
ONPEAECTICHUE TPUTOHOMETPUUECKUX MIPOM3BOJIBLHOTO yTia yepe3 oOpaTHbIE
(GYHKIIUN 9UCIIOBOTO apTyMEHTA. TPUTOHOMETPHUUECKHE QYHKITUU.
OCHOBHbBIE TPUTOHOMETPUUECKHE BoinosHaTh npeodpa3zoBanus
dopmyinsl. [IpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M.
TPUTOHOMETPUUECKUX BBIPAKECHUH. PemiaTb OCHOBHBIE THUIIBI
Pemenne TpuroHomMeTpuyecKux TPUTOHOMETPUYECKUX YPABHEHUN
ypaBHEHUN

[TocenoBarenbHOCTH 5 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTtb NOHATHSIMM:

U IIPOTPECCUH

3aJ1aHUs ITOCIIEA0BATEIBHOCTEN.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.
Apudmernueckas 1 reomeTpruuecKas
nporpeccuu. beckoneuHo yObIBaroias
r€OMETPUYECKasl POTPECCUSL.
CymMa 0eCKOHEUHO YOBIBAIOIIEH
F€OMETPUYECKON MPOTPECCUM.
®opmyJia CIOKHBIX IPOLEHTOB.
Hcnonws3oBanue nporpeccuu

JUISl pELIEHUS PeAJIbHBIX 3a7a4
IPUKJIAJHOTO XapakTepa

MOCJIEI0OBATEIBHOCTb,
aprupmeTnyecKas u reomeTpuiecKas
porpeccuu; 0ECKOHEYHO yObIBaOIIas
reOMETpUYECKas MPOrpeccusi, Cymma
OCCKOHEUHO yOBIBAIOIICH
r€OMETPUYECKON MTPOTPECCHH.
3aaaBaTh I10CJIEJOBATEIILHOCTH
Pa3TUYHBIMH CTIOCOOAMH.
IIpuMeHATH popMy.Ty CJIOKHBIX
NPOLIEHTOB /IJIsl pellleHus 33/1a4

W3 peajbHOU MPAKTUKA

(C UICTIOJIB30BAHUEM KAJIBKYJISITOPA).
HUcnoab3oBaTh CBOMCTBA
MOCJIEIOBATEIBLHOCTEN U MPOTrpeccuit

22



JJI1 pCIICHUA pCaJIbHbIX 3a1a4
IMPUKIIaATHOI'O XapaKTepa

[ToBTOpEeHue, 00001IICHNE, 3
cucTeMaTu3alus 3HaHUM

OCHOBHBIE MOHATHA Kypca aJire0pbl
Y HayaJl MaTEMaTUYECKOTO aHaIn3a
10 kiacca, 00001IEHHE

U CUCTEMaTU3alus 3HaHUN

IIpyMeHATHL OCHOBHBIE MOHATHUS Kypca
anreOphl M Ha9aJl MATEMATHIECKOTO
aHaM3a JJid perieHus 3a1ad

U3 peajbHOM KU3HU U IPYTUX
IITKOJTHHBIX TUCIIATUIAH

OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

INIOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuecTrBo yacoB
Ne Tema ypoka Bceero | Konrpoabusie | [IpakTnyeckue 11(0)
n/n padoThI padoThI
1 | MHOXeCTBO, OIepaIuy HaJl 1 https://resh.edu.ru/subject/51/10/
MHOX€eCTBaMu. J{narpammel
Ditnepa—Benna
2 | PanmoHasbHBIC YHCIA. 1 https://resh.edu.ru/subject/51/10/

OOBIKHOBEHHBIC U JCCATHYHBIC
TpOOH, IIPOIICHTHI,
OECKOHEYHbBIE TIEPUOUIECKUC
Ipodu
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

Apudmernueckue oneparmm c
pPalMOHAIBHBIMY YHCIIAMH,
npeoOpa3zoBaHusl YUCIOBBIX
BBIpAKCHUH

https://resh.edu.ru/subject/51/10/

[Ipumenenue apobeii u
MIPOLICHTOB VISl PEILICHUS
MPUKJIAAHBIX 33734 U3
PAa3JIMYHBIX OTpACIIed 3HAHUU
Y PEAbHOMN KU3HU

https://resh.edu.ru/subject/51/10/

[Ipumenenue apobeit u
MIPOLIEHTOB /ISl PEIICHUS
MPUKIIAIHBIX 33]1a4 U3
Pa3IMYHbIX OTPACIIEN 3HAHUU
Y PEAIbHOM KU3HU

https://resh.edu.ru/subject/51/10/

JlericTBUTENBHBIC YHCIIA.
PammmonanesHbIE B
MppaluroOHaIbHbIE YHCIIa

https://resh.edu.ru/subject/51/10/

ApudmMernueckue oneparmm ¢
JEHCTBUTEIHLHBIMH YHACIIAMU

https://resh.edu.ru/subject/51/10/

[Tpubnm>kEHHBIE BRIYNCICHUS,
MPaBUJIA OKPYTJICHUS,
NPUKHUIKA U OLIEHKA
pe3ynbpTaTa BEIYUCICHUN

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

ToxaecTBa U TOXKIECTBEHHbIE
npeoOpa3zoBaHus

https://resh.edu.ru/subject/51/10/

10

YpaBHEHUE, KOPEHD
ypaBHEHHUS

https://resh.edu.ru/subject/51/10/

11

Hepasenctso, pemenue
HEPABEHCTBA

https://resh.edu.ru/subject/51/10/

12

MCTOI[ HHTCPBAJIOB

https://resh.edu.ru/subject/51/10/

13

Pemenue nensix u 1poOHO-
palMOHATILHBIX YPaBHEHUN U
HEpPaBEHCTB

https://resh.edu.ru/subject/51/10/

14

KoHntposnbHas padorta o teme
"MHOkKecTBa paliOHAIbHBIX U
JNEHUCTBUTEIBHBIX YUCEIL.
PaunoHnanbsHbie ypaBHEHUS U
HEpaBEHCTB"

https://resh.edu.ru/subject/51/10/

15

OyHKIMSA, CIOCOOBI 3a/IaHMs
¢dbynakiuu. Bzaumuo o6patHbie

byHKIIUN

https://resh.edu.ru/subject/51/10/

16

I'paduk pynkuu. O6macTh
ONPENEIICHUS] U MHOXKECTBO
3HaueHud pynkimu. Hynu

https://resh.edu.ru/subject/51/10/

25



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

bynkuuu. [TpomexyTku
3HAKOTIOCTOSIHCTBA

17

YérHple 1 HeUETHBIE (PYHKIINU

https://resh.edu.ru/subject/51/10/

18

CreneHsb ¢ 1ebIM
nokasaresneMm. CTaHiapTHas
dbopma 3anucu
JIEHCTBUTEIBLHOTO YKCIIa

https://resh.edu.ru/subject/51/10/

19

Hcnonp3oBaHue MoAXOASIICH
(dbopMBI 3amucH
JICUCTBUTEIILHBIX YMCEN JJIS
pelICHUs MPAKTUYECKUX 3a1a4
Y MPEJICTABIICHUS TAHHBIX

https://resh.edu.ru/subject/51/10/

20

Crenennast pyHKUUS C
HATYpPAJIbHBIM U LIEJIBIM
nokazaresieM. E€ cBoiicTBa u

rpaduk

https://resh.edu.ru/subject/51/10/

21

ApudmMeTnueckuii KOpeHb
HATYpaJIbHOM CTEIIEHU

https://resh.edu.ru/subject/51/10/

22

ApudmMernueckuii KOpeHb
HATypajJbHOMN CTENICHU

https://resh.edu.ru/subject/51/10/

23

CaoiicTBa apumMeTHIecKoro
KOpHs HAaTYpaJIbHOM CTEIIEHU

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

24

CaoiicTBa apumMeTHuecKoro
KOPHS HaTypalbHOU CTENEeHU

https://resh.edu.ru/subject/51/10/

25

CaoiicTBa apupmMeTHdecKoro
KOPHSI HATypaJbHOU CTETICHH

https://resh.edu.ru/subject/51/10/

26

JlericTBus C
apu(METHICCKUMH KOPHSIMHU
N—OM cTeNeHn

https://resh.edu.ru/subject/51/10/

27

JlenicTBus C
apu(METHICCKUMHU KOPHSIMHU
N—oil CTeNeHU

https://resh.edu.ru/subject/51/10/

28

JlericTBus C
apu(pMETUIECKUMHU KOPHSIMHU
N—Oil CTEeIeHn

https://resh.edu.ru/subject/51/10/

29

JlericTBus C
apu(pMETUIECCKUMH KOPHIMH
N—OM CTENEHU

https://resh.edu.ru/subject/51/10/

30

JleicTBus
apu(pMETUIECKUMHU KOPHSIMHU
N—OM cTeIeHUu

https://resh.edu.ru/subject/51/10/

31

Pemrenue nppanroHanbHbIX
YPAaBHEHHU U HEPABEHCTB

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

32

Pemenue nppannoHanbHBIX
ypaBHEHUI U HEPABEHCTB

https://resh.edu.ru/subject/51/10/

33 | Pemenue nppannoHaIbHBIX https://resh.edu.ru/subject/51/10/
YPAaBHEHHI U HEPABEHCTB

34 | Pemenue nppanuoHaIbHBIX https://resh.edu.ru/subject/51/10/
ypaBHEHUI U HEPABEHCTB

35 | Pemenne upparmoHaibHBIX https://resh.edu.ru/subject/51/10/
ypaBHEHUI U HEPABEHCTB

36 | CeoiicTBa 1 rpaduK KOpHS Nn- https://resh.edu.ru/subject/51/10/
OM CTEnEeHn

37 | CeoiicTBa 1 rpaduK KOpHS Nn- https://resh.edu.ru/subject/51/10/
OM CTEneHn

38 | KonrponpHas paboTta 1o Teme https://resh.edu.ru/subject/51/10/
"ApudmMeTnueckuii KopeHb N—
oi crenenu. MppanunonanpHbie
yYpaBHEHUS U HEpaBEHCTBA"

39 | Cunyc, KOCHHYC U TaHICHC https://resh.edu.ru/subject/51/10/
YHUCJIOBOTO apryMeHTa

40 | CuHyC, KOCHHYC M TAaHT€HC https://resh.edu.ru/subject/51/10/

YUCJIOBOT'O apTryMCHTA

28



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

41

ApKCHUHYC, apKKOCUHYC U
aApPKTaHT€HC YHCIIOBOTO
aprymeHTa

https://resh.edu.ru/subject/51/10/

42

ApKCHHYC, apKKOCUHYC U
APKTAHT€HC YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/51/10/

43

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpECIICHUE
TPUTOHOMETPUUYECKHUX
(GYHKIIUNA YUCIOBOTO
aprymeHTa

https://resh.edu.ru/subject/51/10/

44

Tpuronomerprueckas
OKPY>KHOCTb, OIIPECIICHUAE
TPUTOHOMETPUUECKHUX
(yHKUMNA YUCIOBOTO
apryMeHTa

https://resh.edu.ru/subject/51/10/

45

OCHOBHBIE
TPUTOHOMETPHUECKHE

dbopmybl

https://resh.edu.ru/subject/51/10/

46

OCHOBHBIE
TPUTOHOMETPHUUECKHUE

bopmyb

https://resh.edu.ru/subject/51/10/

47

OCHOBHBIE
TPUTOHOMETPHYECKHE

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

dbopmyIibl

48

OCHOBHBIE
TPUTOHOMETPUIECKHUE

bopMyIbI

https://resh.edu.ru/subject/51/10/

49

[IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX
BBIPAXKCHUN

https://resh.edu.ru/subject/51/10/

50

[IpeobOpazoBanue
TPUTOHOMETPHUUYECKHUX
BBIPAKECHUN

https://resh.edu.ru/subject/51/10/

o1

[IpeoOpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKEHUN

https://resh.edu.ru/subject/51/10/

52

[IpeobOpazoBanue
TPUTOHOMETPUUYECKHUX
BBIPAKCHUU

https://resh.edu.ru/subject/51/10/

53

IIpeoOpazoBanue
TPUTOHOMETPHUECKUX
BBIPAXKCHUN

https://resh.edu.ru/subject/51/10/

54

Pemenne
TPUTOHOMETPUYECKHUX
YpaBHEHUH

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

55

Pemenue
TPUTOHOMETPHUUECKUX
YPaBHECHUI

https://resh.edu.ru/subject/51/10/

56

Pemenne
TPUTOHOMETPUYECKUX
YPaBHEHHM

https://resh.edu.ru/subject/51/10/

57

Pemenue
TPUTOHOMETPUUECKUX
yYpaBHEHUM

https://resh.edu.ru/subject/51/10/

58

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHH

https://resh.edu.ru/subject/51/10/

59

Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUI

https://resh.edu.ru/subject/51/10/

60

Kontponbshas paborta o teme
"®opMyJibl TPUTOHOMETPHUH.
Tpuronomerpruueckue
ypaBHEHUS"

https://resh.edu.ru/subject/51/10/

61

ITocaenoBaTenbHOCTH,
CIOCOOBI 3aJaHus
OCJIEA0BATEIILHOCTEN.
MOHOTOHHBIE
MOCJIE0BAaTESIILHOCTH

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

62

Apudmernueckas u
reoMeTpruYecKas Mporpeccuu.
Hcnonb3oBanue mporpeccuu
JUTSL pEeUICHUs] pealIbHbIX 3a1a4
NPUKJIAJHOTO XapaKTepa

https://resh.edu.ru/subject/51/10/

63

beckoHneuHo yObIBatoias
r€OMETPUYECKas MPOTrPECCUSL.
CymMma 6€CKOHEUHO
yOBIBAIOIIE T€OMETPUYECKOM
IIPOrpeECCUN

https://resh.edu.ru/subject/51/10/

64

dopmyia CI0KHBIX
MIPOIIEHTOB

https://resh.edu.ru/subject/51/10/

65

dopMmyna CI0KHBIX
MPOIIEHTOB

https://resh.edu.ru/subject/51/10/

66

O0o0061IeHNEe, CHCTEMAaTHU3AIIS
3HAHM 32 KypcC anreOpsl U
HayajJa MaTeMaTHYEeCKOTO
ananm3a 10 ximacca

https://resh.edu.ru/subject/51/10/

67

HroroBast KoHTpOsIbHAS paboTa

https://resh.edu.ru/subject/51/10/

68

O0o006111eHNE, CHCTEMATHU3AI1S
3HAHW 3a Kypc anreOpsl U
HayaJl MaTeMaTH4YeCKOTro

https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

anaiuza 10 kiacca

OBIIEE KOJIJIMYECTBO YACOB 68 4
10 [TIPOT'PAMME
11 KJIACC
HaumenoBanue pazaena  |KommuectBo OCHOBHOE coAepKaHUE OcCHOBHEIE BUABI I€SITEILHOCTH

(Tembl) Kypca

qacoB

00yJaroImuXxcst

CrerneHb ¢ paiOHaIbHBIM
[IOKAa3aTeJIEM.
[Toka3zaTenbHast GyHKIUA.
[Toka3aTesbHbIC ypaBHEHUS
Y HEPaBEHCTBA

12

CreneHb ¢ pallMOHAIILHBIM
nokasaresieM. CBOICTBa CTENIEHHU.
[TpeoOpa3oBanue BbIpaKeHUH,

COJIEp KAIlUX pallHOHAIbHBIE CTEIICHU.
[loka3arenbHbIC YpaBHEHUS

Y HEPABEHCTBA.

[Toka3zaTenbHast PyHKIUs, €€ CBOKWCTBA
U rpadux

DopMyIHPOBATD, 32AIIMCHIBATH

B CUMBOJIMYeCKO# opme

Y WIJIIOCTPUPOBATh PUMEPaMH
CBOMCTBA CTCIICHHU.

IIpyMeHATH CBOMCTBA CTENEHN

JUISl TpeoOpa3oBaHus BRIPAKEHUH.
®opMyIHPOBATH

1 WIJIIOCTPUPOBATH IrparuecKn
CBOMCTBA MOKA3aTEeNbHON (YHKITUU.
Pemiats OCHOBHBIE THIIBI
IIOKAa3aTeJIbHbIX YPABHEHHI

Y HEPABEHCTB.

Hcnoab3oBath HU(pPPOBHIE pecypcChl
JUTsl TOCTpOeHUsI rpadMKOB PYHKIUI
Y U3Y4YEHHS UX CBOMCTB

33




Jlorapudmuueckas GyHKIUSA.
Jlorapudmuueckre ypaBHeHUs
Y HEPaBeHCTBA

12

Jlorapudwm uncna. Jlecaruansie
Y HaTypaJIbHBIC JIOTapru(MBI.
[IpeoOpa3zoBaHue BRIpAKEHUH,
COZICPIKAIIUX JIOTapU(PMBI.
Jlorapugmuueckue ypaBHCHHUS
Y HEPaBCHCTBA.

D®opMyJIHPOBATH, 3aANIMCHIBATH
B CMMBOJINYeCcKoi ¢popme

U WLIKCTPUPOBATH IPUMeEPaAMHU
CBOICTBA Jiorapudma.
BoinmosHsaTh npeodpa3oBaHus

BBIPKEHUI, COIEpKAIIHX JIOTapU(PMBI.

®opMyIUPOBaATH
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Jlorapudmuueckas GpyHKIus, €€
CBOICTBa U TpauK

U WLTIOCTPUPOBATH rpaduyecku
CBOICTBa JTorapupMudecKoit QyHKIUH.
PemiaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN

Y HEPaBEHCTB.

Hcnonb3oBaTh HM(pPOBbIE pecypehl
JUISL TIOCTPOCHUS TpapuKOB QyHKITHI

Y U3YYEHHS UX CBOMCTB.
3HAKOMHTBCS C HCTOPHUEH PA3BUTHUS
MaTEeMaTUKU

Tpuronomerprueckue
byHKIUU U UX TpaduKH.
Tpuronomerpryeckue
HEPABEHCTBA

Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U TpauKy.

[Ipumepsl TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OnepupoBarb

NOHAITHEM NeproudecKas (QyHKIHS.
Crponthb, aHAJIU3MPOBATD,
CpaBHMBATH Ipaduku
TPUTOHOMETPUUECKUX (PYHKIIHIA.
®opMyIHPOBATH

1 WITIOCTPUPOBATh rpagu4yecKu
CBOMCTBA TPUTOHOMETPUUYECKHUX
GyHKIMIA.

Pemares npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnoiab3oBath rpapuku 11
pELIEHUS] TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnoan3oBath g poBbIe pecypehl
JUISL TTIOCTPOCHUS TpapuKOB QyHKITHI
Y U3yYCHUsS UX CBOHCTB

[IponsBogHas. [Ipumenenue
MIPOU3BOJHOMN

24

HenpepwiBubie GyHkImu. Metos

HHTCPBAJIOB U1 PCIICHUS HCPABCHCTB.

[IpousBoaHas GyHKUIUH.
['eomeTpuyeckuii u pU3MUECKU
CMBICJI IIPOU3BOJTHOM.

[Ipon3BoIHBIE DTIEMEHTAPHBIX
¢ynkuuid. [IponsBoaHas cyMMmsl,
MPOU3BEJEHUS, YACTHOTO (DYHKLIUH.
[IpumMeHeHne Npon3BOIHOM

K UCCIIE0BAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero

Y HAaMMEHBIIETo 3HaueHus1 QyHKIUU
Ha OTpE3Ke.

[IpumeHenne MpON3BOIHOM

JUTSL HAXOKJICHUS HAaWTy4YlIero
pELIeHNs B IPUKJIAIHBIX 33]a4ax,
JUISL ONIPEZIENIEHUSI CKOPOCTH MpOoLECCa,
3a1aHHOTO (hopMyJIOH MK rpadukom

OnepupoBaTh NOHATUSIMMU.
HEIpepbIBHAS (DYHKIIHS; POU3BOTHAS
GbyHKIIH.

HUcnoab30BaTh reOMETPUUECCKUI

1 GU3HYECKHUI CMBICT MPOU3BOIHOM
JUTS pelIeHus 3a1ad4.

Haxoauthb npousBoHbIE
AJIEMEHTAPHBIX (QYHKIUN, BHIYUCIAATH
MIPOM3BOJHBIE CYMMBI, IPOU3BEIACHUS,
JaCTHOTO (DYHKITHA.

HUcnoab30BaTh IMIPOU3BOJIHYIO

JUISL UCCAEOBAaHUS (PYHKIIUH

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI,
NPUMEHATH Pe3yJbTaThbl
HUCCJICAOBAHUS K IOCTPOCHUIO
rpadukoB. [IpuMeHSATH TPOU3BOIHYIO
JUUTS HAXOXKJICHUS HAUJTY4IlEro
pEIIEHUS B MPUKIIAIHBIX, B TOM YHUCIIC
COLMAIbHO-D)KOHOMUYECKUX, 3a/1a4ax.
3HAKOMUTBHCS C HCTOPHEN Pa3BUTHS
MaTEMaTHYECKOTO aHAJIN3a
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WHTerpan u ero npuMeHEHNs

[TepBooOpa3znas. Tabnuma
epBOOOPA3HBIX.

WHTerpan, reoMeTpu4ecKui

Y (U3UYECKUI CMBICT HHTETpaa.
Brraucnenne uaterpana mo Gopmyse
Herotona—Jleitonuia

OnepupoBaThb NOHATHUSMM:
nepBooOpa3Has, HHTErpal.

Haxoauts nepBooOpa3Hbie
AIIEMEHTAPHBIX (PYHKITUH; BHIYHCIATH
uHTErpali mo ¢popmyse Hprorona—
JlenibHUIA.

3HAKOMUTBHCS ¢ UCTOPUEH PA3BUTHUS
MAaTEMAaTUYECKOr0 aHAJIN3a

CucreMbl ypaBHEHUI

12

CucTeMbl IMHEMHBIX YPaBHEHHU.
Pemenune npuknagHbIx 3a1a4

C IOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUM.

CHCTEMBI M1 COBOKYITHOCTH LIETIBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNIbHBIX, JTOTapUPMUIECKUX
YPaBHEHU U HEPABEHCTB.
Hcnonb3zoBanue rpadukoB QpyHKIIUH
JUISl PELLIEHUS] YPABHEHUU U CUCTEM.
[IpuMeHeHne ypaBHEHUM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a71a4

U3 PA3IMYHBIX 00J1acTeil HAyKU

Y PEaJIbHOM )KU3HU

OnepupoBarb NOHATUSIMH. CUCTEMA
JIMHEMHBIX YPABHEHUH U €€ pEeIICHUE.
Hcnounb30BaTh CUCTEMY JTUHEUHBIX
YPaBHEHU JJIsI pELICHUS
MIPAKTUYECKUX 3a]1a4.

Haxoauts pemieHust MpoOCTENIINX
CHUCTEM U COBOKYITHOCTEH
palMOHAIIbHBIX YPaBHEHU

Y HEPABEHCTB.

Ucnoan3oBath rpaguku GyHKIIMMA
JUISL pELLICHUS] YPABHEHUM.
MopaeanpoBarb peajibHbIE CUTYyalluU
Ha SI3bIKE aJIre€OpbI, COCTABIISATh
BBIPAXKEHUSI, ypPAaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCIIOBUIO 33J1a4H,
HCCJIEA0BATH NOCTPOCHHBIE MOAECIH
C UCTIOJIH30BaHUEM arapara anreOpsl
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HarypanpHble u niensie ynucna

HarypansHbie u nensie ynucna
B 3371a4aX U3 PEAIbHOM KU3HHU.
[Ipu3HaKM 1ETUMOCTH LIEIIbIX YACEI

OnepupoBaTh NOHSATUSIMU:
HaTypaJbHOE YHCIIO0, LEJI0E YUCIIO.
Hcnonb3oBaTh NpU3HAKU IETUMOCTH
LEJIBIX YHCEl, Pa3JIOKEHUE Yncia

HAa MPOCTbHIE MHOXKUTEIH [l pELICHHUS
3aj1a4

[ToBTOpEHue, 00001ICHUE,
CHCTEeMaTH3aI1s 3HAaHUH

18

OCHOBHBIE IMOHATHUS Kypca alreOpsbl
¥ HaYaJ MaTEMaTHYECKOr0 aHaJIN3a,
0000IIIEHNE U CUCTEMATH3AIIUS 3HAHUI

Pemars npuk/iagneie 3agauu

U3 pa3InYHbIX o0JacTel HayKu

Y PEATbHOM KU3HU C TTOMOIIBIO
OCHOBHBIX MOHATUNA Kypca anreOpsl
Y Hayaj MaTeMaTU4EeCKOI0 aHAJIN3a.
Boi0upath onTUMaNbHBIE CIIOCOOBI
BBIYUCIICHUH.

Hcnoab30BaTh 1JIs pelieHUs 32124
YPaBHEHMs1, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA QyHKUIUN

U TpauKoB

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

102
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ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KonuyecTBo yacos
Ne Tema ypoka Bcero | Kourpoububie | IIpakTtuyeckue norp
n/n padoThI padoThI

1 CrerneHb ¢ palMOHAIbHBIM 1 https://resh.edu.ru/subject/51/11/
HOKa3aTeseM

2 CaoiicTBa cTeNeHN 1 https://resh.edu.ru/subject/51/11/

3 [IpeoOpa3oBaHue BHIPAKEHHIA, 1 https://resh.edu.ru/subject/51/11/
COZIepIKAIMX PAIllMOHAJIBHBIC CTECIICHU

4 [IpeoOpa3oBaHue BHIPAKEHHIA, 1 https://resh.edu.ru/subject/51/11/
COZIepIKAINX PAIllMOHATIBHBIC CTCIICHU

5 [TpeoOpa3oBanue BbIpaXKCHUH, 1 https://resh.edu.ru/subject/51/11/
COJIepIKAIlNX PAllMOHATIBHBIC CTCIICHU

6 [TokazarenbHbIC ypaBHEHUS U 1 https://resh.edu.ru/subject/51/11/
HEPaBCHCTBA

7 [MTokasarenbHbIC ypaBHEHUS U 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA

8 [Toka3zaTenbHblE YpaBHEHUS U 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA

9 [MToka3arenbHbIC YpaBHEHUS U 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

10

[TokasarenbHbIe ypaBHEHUS U
HEPaBEHCTBA

https://resh.edu.ru/subject/51/11/

11 | Iloka3zarenbHas QyHKIUS, e€ CBOWCTBA https://resh.edu.ru/subject/51/11/
U rpaduk

12 | KonrpomnbHas pabota 1o Teme https://resh.edu.ru/subject/51/11/
"CTeneHs ¢ pallMOHATBHBIM
nokasarenem. [lokaszatespHast
¢ynkuus. [TokasarenbHble ypaBHEHUsI
Y HepaBeHCTBa"

13 | Jlorapudm yncna https://resh.edu.ru/subject/51/11/

14 | JlecaTuHbIC U HaTypaJbHbIC https://resh.edu.ru/subject/51/11/
norapupmsbl

15 | IIpeoOpa3oBanue BBIpAKEHUH, https://resh.edu.ru/subject/51/11/
COJIepIKAIIUX JIOTapu(MBbI

16 | I[IpeoOpa3oBaHue BhIpAKEHUIHA, https://resh.edu.ru/subject/51/11/
COZIepIKAIIUX JIOrapu(MbI

17 | IlpeoOpa3oBaHue BBIPAKEHUH, https://resh.edu.ru/subject/51/11/
coJieprKaliux Jorapudmol

18 | IIpeoOpa3oBaHue BhIpAKEHUIA, https://resh.edu.ru/subject/51/11/
COJIepIKAIIUX JIOrapupMbI

19 | Jlorapudmuueckue ypaBHEHH U https://resh.edu.ru/subject/51/11/

HEepaBeHCTBA
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

20

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

https://resh.edu.ru/subject/51/11/

21 | Jlorapudmudeckue ypaBHEHUS U https://resh.edu.ru/subject/51/11/
HEepaBEHCTBA

22 | Jlorapudmuyueckue ypaBHEHUS U https://resh.edu.ru/subject/51/11/
HEePaBEHCTBA

23 | Jlorapudpmuueckas QyHKIus, e€ https://resh.edu.ru/subject/51/11/
CBOMCTBA U TpaduK

24 | Jlorapudmudeckas GpyHkums, e€ https://resh.edu.ru/subject/51/11/
cBoiicTBa U rpaduk

25 | Tpuronomerpuyeckue GyHKINUU, HX https://resh.edu.ru/subject/51/11/
CBOWCTBA U TpapuKu

26 | TpuroHoMeTprueckue GyHKIUU, X https://resh.edu.ru/subject/51/11/
cBoiicTBa U rpaduku

27 | Tpuronomerpuueckue QyHKIHHU, UX https://resh.edu.ru/subject/51/11/
CBOMCTBA U rpaduKu

28 | TpuroHoMeTprueckue GyHKIUHU, X https://resh.edu.ru/subject/51/11/
cBoiicTBa U rpaduku

29 | [Ipumepsl TPUTOHOMETPUUECKUX https://resh.edu.ru/subject/51/11/
HEPaBEHCTB

30 | [Ipumepsl TPUTOHOMETPUUECKUX https://resh.edu.ru/subject/51/11/
HEPaBEHCTB

31 | [Ipumepbl TPUTOHOMETPHUYECKUX https://resh.edu.ru/subject/51/11/

HCPABCHCTB
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

32

[Ipumepsl TPUTOHOMETPHUECKUX
HEPaBEHCTB

https://resh.edu.ru/subject/51/11/

33 | KonTpomnbHas paboTa 1o teme https://resh.edu.ru/subject/51/11/
"Jlorapudpmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. TpUroHoMeTpu4ecKue
(GYHKIIUU ¥ UX
rpaduku. TpuroHomMeTpuueckue
HepaBeHCTBa"
34 | HempepbIBHBIC (QyHKIIUH https://resh.edu.ru/subject/51/11/
35 | MeToj HHTEPBAJIOB JIJIsl PELICHUS https://resh.edu.ru/subject/51/11/
HEPaBCHCTB
36 | MeToa MHTEPBAJIOB JJISl PEIICHUS https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
37 | IlpousBoaHas pyHKIUU https://resh.edu.ru/subject/51/11/
38 | IlpousBoaHas pyHKINU https://resh.edu.ru/subject/51/11/
39 | I'eomerpuyeckuii 1 HU3NUECKHIA https://resh.edu.ru/subject/51/11/
CMBICJI TPOU3BOTHOM
40 | IeomeTpuueckuii U puznvecKuit https://resh.edu.ru/subject/51/11/
CMBICIT TIPOM3BOIHOMN
41 | IIpou3BOJHBIE 2JIE€MEHTAPHBIX https://resh.edu.ru/subject/51/11/

byHKIHIT
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

42

[TpousBoaHBIE 37IEMEHTAPHBIX
byHKIUH

https://resh.edu.ru/subject/51/11/

43

[IpousBoHast CyMMBl, IPOU3BEICHMS,
4acTHOrO (yHKIUH

https://resh.edu.ru/subject/51/11/

44

[TpousBoaHas CyMMBI, IPON3BEACHUS,
94acTHOTO (DyHKIIHUN

https://resh.edu.ru/subject/51/11/

45

[TpousBoaHast CyMMBI, IPOU3BEACHUS,
9acTHOTO (DyHKIIUH

https://resh.edu.ru/subject/51/11/

46

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

47

[IpuMeHeHne Npon3BOJHOM K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

48

[IpuMeHeHne Mpon3BOJHOM K
UCCleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

49

[IpuMeHeHne Mpon3BOHOM K
UCCleIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://resh.edu.ru/subject/51/11/

50

Haxoxnenne HanOoJIBIIETO U
HAaWMEHBIIETO 3HaUYeHUsI (PYHKIIUU Ha
OTpe3Ke

https://resh.edu.ru/subject/51/11/

51

Haxoxnenne HanOoIBIIETO U
HAaUMEHBIIETO 3HaUYeHUsI (PYHKIIUU Ha
OTpE3Ke

https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

52

Haxoxpaenue HaubosbIero u
HAaUMEHBIIIETO 3HAUCHUST QYHKIMH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

53

Haxoxpaenue HaubobIero u
HAaUMEHBIIETO 3HAUYCHUs (PYHKIIUU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

54

Haxo;leeHHe HauOOIbIIEro U
HaAMMCHBIICTO 3HAYCHU q)yHKIII/II/I Ha
OTPE3KE

https://resh.edu.ru/subject/51/11/

55

Haxo;leeHHe HauOOIbIIEro U
HaAMMCHBIICTO 3HAYCHU q)yHKIII/II/I Ha
OTPE3KE

https://resh.edu.ru/subject/51/11/

56

[TpumeHeHre TPOU3BOAHON IS
HAXOXKJICHHUS HAWITYUIIIero PerIeHus B
NPUKIAJHBIX 33/1a4ax, Ui
OIIPEIETICHUS] CKOPOCTH ITpoIiecca,
3aJJaHHOTO (OpMYJIOi MK rpaduKoM

https://resh.edu.ru/subject/51/11/

57

KonrtponsHas pabota no reme
"[IponsBonHas. [Ipumenenue
IIPOU3BOIHON"

https://resh.edu.ru/subject/51/11/

58

[lepBoobpaznas. Tabnuna
NepPBOOOPA3HBIX

https://resh.edu.ru/subject/51/11/

59

[TepBoobOpasnas. Tabnuna
epBOOOPaA3HBIX

https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

60 | UnTerpan, reoMeTpUYeCKUi 1 https://resh.edu.ru/subject/51/11/
(bu3nvecKkuil CMBICT HHTErpasia

61 | UaTerpai, reoMEeTpUYCCKUI U https://resh.edu.ru/subject/51/11/
(bu3MYECKHi CMBICIT HHTErpajia

62 | UnTerpan, reoMeTpUYeCKui 1 https://resh.edu.ru/subject/51/11/
(bu3nvecKkuii CMBICT HHTErpasia

63 | Beruucienue uHTErpaa no popmyie https://resh.edu.ru/subject/51/11/
Herorona—Jleibuuia

64 | Beruncienue uHTErpaa mo Gpopmyie https://resh.edu.ru/subject/51/11/
Herorona—Jleitbaunna

65 | Beruucienue uHTErpaa mo Gpopmyie https://resh.edu.ru/subject/51/11/
Herorona—Jleibuuia

66 | Beruncienue uHTErpaa mo Gopmyie https://resh.edu.ru/subject/51/11/
Herorona—IJleitOnuna

67 | Cucrembl TMHEHHBIX YpaBHEHUH https://resh.edu.ru/subject/51/11/

68 | Cucrembl TMHEHHBIX YpaBHEHUH https://resh.edu.ru/subject/51/11/

69 | PemeHune npukiagHbIX 33134 C https://resh.edu.ru/subject/51/11/
MIOMOIIBIO CHCTEMBI JINHEHHBIX
ypaBHEHUH

70 Perrenne mpuKIagHBIX 33/1a4 C https://resh.edu.ru/subject/51/11/
MOMOIIBIO CUCTEMbI JINHEHHBIX
YpaBHEHUI

71 CHCTEMBI ¥ COBOKYITHOCTH IIEJTBIX, https://resh.edu.ru/subject/51/11/

PpallMOHAJIBHBIX, UPPALIMOHAJIbHBIX,
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/

MOKa3aTeIbHbIX, JorapupMuUIecKux
YpPaBHEHUI U HEPABEHCTB

72

CucreMspl U COBOKYITHOCTH LIENbIX,
palMOHANbHBIX, UPPALMOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHUU U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

73

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JJIOTapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

74

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JJIOTapu(PMUIECKUX
YPaBHEHUW U HEPABEHCTB

https://resh.edu.ru/subject/51/11/

75

Hcnonb3oBanue rpadpukoB GyHKIUN
JUISl PEILIEHUs] YPAaBHEHUIN U CUCTEM

https://resh.edu.ru/subject/51/11/

76

Hcnonb3oBanue rpadukoB pyHKIUN
JUISL PEIICHUs] yPaBHEHUH B CUCTEM

https://resh.edu.ru/subject/51/11/

77

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX o0aacTeil HayKu u
peanbHON KU3HU

https://resh.edu.ru/subject/51/11/

78

KonTponbnas pabora no teme
"MHTerpan u ero NpuMeHEHUsI.
Cucremsbl ypaBHeHU"

https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

79

HarypanbHble u niensle yncia B
3a7a4ax U3 peajbHON KU3HU

https://resh.edu.ru/subject/51/11/

80 | HarypanbHbIC U LIENbIC YMCIIA B https://resh.edu.ru/subject/51/11/
3aj71a4ax U3 peajbHON JKU3HH

81 | HarypanbHble U LieNbIe YKciia B https://resh.edu.ru/subject/51/11/
3a7a4ax U3 peajbHON KU3HU

82 | [Ipu3HaKM JEIMMOCTH LIEJIBIX YHCEIT https://resh.edu.ru/subject/51/11/

83 | [Ipu3HaKM IEIMMOCTH LIEJIBIX YHCEI https://resh.edu.ru/subject/51/11/

84 | [Ipu3HaKK JEIMMOCTH LIEJIBIX YHCEIT https://resh.edu.ru/subject/51/11/

85 | [ToBTOpeHwue, 0000IIECHHE, https://resh.edu.ru/subject/51/11/
CUCTEMaTH3alus 3HAHUM. Y paBHEHUS

86 | IToBTOpenue, 0000MIICHHE, https://resh.edu.ru/subject/51/11/
cucTeMaTu3alus 3HaHW. Y paBHEHUS

86 | [ToBTOpeHue, 060OIICHNME, https://resh.edu.ru/subject/51/11/
CHCTeMaTH3alus 3HAHUH. Y paBHEHHUSI

87 | [loBTOpEeHue, 060OIICHHE, https://resh.edu.ru/subject/51/11/
cucTeMaTu3alys 3HaHW. Y paBHEHUS

88 | [loBTOpEHuUe, 0600IICHHE, https://resh.edu.ru/subject/51/11/
cucTeMaTu3alus 3HaHW. Y paBHEHUS

89 [ToBTOpenue, 0600IIEHNE, https://resh.edu.ru/subject/51/11/
CHCTEMaTH3alus 3HAHUH. Y paBHEHHSI

90 | IloBTOpenue, 060OIIEHHE, https://resh.edu.ru/subject/51/11/

cHCTEeMaTH3aInsI 3HaHUH.
Hepasencrtaa
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91

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3alus 3HAaHHU.
Hepapencrtpa

https://resh.edu.ru/subject/51/11/

92

[ToBTOpEeHME, 0000IIECHNE,
CHCTEeMaTH3alus 3HAaHHU.
Hepapencrtpa

https://resh.edu.ru/subject/51/11/

93

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3alus 3HaHuH. CUCTEMBI
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

94

[ToBTOpeHME, 0000IIECHNE,
cucTeMaTu3anus 3HaHui. CUCTEMBI
ypaBHEHUH

https://resh.edu.ru/subject/51/11/

95

[ToBTOpeHME, 0000IIECHNE,
cucremaTtusanus 3HaHuil. OyHKIumn

https://resh.edu.ru/subject/51/11/

96

[ToBTOpenue, 06001IEHNE,
cucremartusanus 3HaHui. OyHKIUU

https://resh.edu.ru/subject/51/11/

97

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/subject/51/11/

98

Hrorosas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/subject/51/11/

99

O0001enue, cucTeMaTH3alus 3HaHUH
3a Kypc aiareOpbl 1 Havail
MaTeMaTHueckoro anammsa 10-11
KJIaCCOB

https://resh.edu.ru/subject/51/11/

100

O06001enue, cucTeMaTH3aIus 3HaHUH
3a Kypc anreOpbl 1 Hava
MareMarudeckoro aHaiansa 10-11

https://resh.edu.ru/subject/51/11/
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KJIaCCOB

101

O0001enue, cucTeMaTH3aLus 3HaHUH
3a Kypc anreOpbl U Haval
MaremMaThdeckoro anammsa 10-11
KJIaCCOB

https://resh.edu.ru/subject/51/11/

102

O0001menue, cucTreMaTH3aIusa 3HaHUH
3a Kypc ajareOpbl ¥ Hava
MaTeMaTu4ueckoro anaiausa 10-11
KJIACCOB

https://resh.edu.ru/subject/51/11/

OBILIEE KOJUIMYECTBO YACOB 110
[TPOT'PAMME

102
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUS»

MNOACHUTEJIBHAA 3AIITMCKA

BaxHocThyueOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCJIOBJIIEHA MPAKTUYECKOM 3HAYMMOCTBIO METAlpEeIMETHBIX U
MPEAMETHBIX PE3YJIBTATOB OOYYEHHsS TE€OMETPUM B HANPABICHUH JIMYHOCTHOIO
pa3Butus oOywarommxcs, (opMupoBaHHMs (YHKIUOHAIBHOW MaTeMaTUYECKOM
I'PaMOTHOCTH, M3Y4YEHHS APYTUX Y4eOHBIX AMCUUIUINH. Pa3Butne y oOydaromuxcs

IPaBUWIBHBIX IPEICTABICHUNA O CYIIHOCTH M MPOUCXOXKICHUU I'€OMETPUUYECKUX
abcTpakuuii, COOTHOUICHHUM pPEAJbHOTO W HWJCAIBHOIO, XapaKTepe OTpaKEeHUs
MaTeMaTHYECKOW HAyKOU SIBJICHUHM W MPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HAayK U POJIM MAaTEMaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM IIO3HAHUU U
B IIPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS 00YUAIOIIUXCS, a
TaK)K€ KauyeCTB MBILUICHHSI, HEOOXOAUMBIX JUIsl aJalTalliy B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBIsIETCA OHUM U3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIETO

o0Opa3oBaHUs, TaK KaK OO0ECHe4YMBAET BO3MOYKHOCTh M3YUYEHUs KakK IUCUUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJIICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbllUIeHUE, (QOpMUpPYyEMOE TpH HW3YYEHUH OOYYAIOIIMMUCS
HNOHATUIHBIX OCHOB I'€OMETPUM U NOCTPOCHUM LIETIOYKH JOTHYECKUX YTBEPHKICHUM
B XO/I€ PEILICHUSI TEOMETPUUYECKHX 33/1a4, YMEHHE BbIIBUTATh U OMPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO MCIOJIB3YIOTCS IPH PELIEHUH 337a4 €CTECTBEHHO-HAYYHOIO [IUKJIA,
B YAaCTHOCTHU U3 Kypca (QU3UKHU.

YMeHre OpueHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0jacTsaxX JesATeNbHOCTH 4YenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH W
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIIBHOTO ObITHS, (POpMa OTpaskeHHS
OKPY’KaIOILIEr0 MUPA, YCIOBHE YCIIEIIHOTO MO3HAHUS U AKTUBHOIO MPeoOpa3OBaHMS
neiictBuTenbHOCTH. OmnepupoBaHUE NPOCTPAHCTBEHHBIMM 00pa3amMu OOBEAUHSET
pa3Hble BUAbl y4eOHOM H  TPYJOBOM  JIEATENBHOCTH, SABISETCS  OJHUM
U3 Mpo(eccnoHabHO Ba)KHBIX KauecTB, IOITOMY aKTyajbHa 3a7ada (hOpMHUPOBAHMS
y oOydarouuxcsi TpOCTPAHCTBEHHOT'O MBIIUICHHUS] KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPaKTUUYECKON
JEATEIBbHOCTH 10 MHOTUM HAIpPaBIICHUSM.

[lens ocBoeHus: mporpaMmbl yueOHOro Kypca «l eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o01eo0pa3zoBaTesibHOE U OOILIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIUXCS
yepe3  oOecriedyeHHE  BO3MOXKHOCTH  NPUOOpPETeHHs W HCHOJIb30BaHUS
CUCTEMAaTUYECKUX T€OMETPUUYECKUX 3HAHUM U JIEUCTBUM, CIELIM(PUUHBIX T€OMETPUH,
BO3MOXKHOCTH YCIIELITHOTO MPOAODKEHUS OOpa3oBaHMsI MO CHELHAIBbHOCTAM, HE
CBSI3aHHBIM C MPUKIIAIHBIM UCIOJIb30BAHUEM I€OMETPHUHU.

[IpuopureTHpIMU 3ajadyaMd  OCBOEHHMsS ydueOHoro kypca «l'eomerpumn»
Ha 0a3oBoM ypoBHe B 10-11 knmaccax sSBISIOTCS:
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dbopMupoBaHrE MIPEACTABICHUS O TEOMETPUHM KaK YacTH MUPOBOW KYyJIbTYpPHI U
OCO3HaHHE €€ B3AMMOCBA3U C OKPY>KAIOIIUM MUPOM;

dbopMHupOBaHUE TPEICTABICHUS O MHOTOTPAHHHWKAX M TejJaX BpaIICHHS Kak
0 BaXHEUIIMX MATEMAaTHUYECKUX MOJIEIAX, MO3BOJSIONIMX OMUCHIBATH U H3Yy4yaTh
pa3HbIE SBJIECHUS OKPYKAOIIETO MUPA;

dbopMHpoBaHWE YMEHHUS paclio3HAaBaTh HA YEPTEKax, MOJEISAX U B peaTbHOM
MHpE MHOTOTPAHHHMKHU U TEJIa BPAIlICHHUS;

OBJIAJICHUE METOJaMHU pEIICHHs 3aJad Ha IOCTPOEHUS Ha H300paKeHUIX
POCTPAHCTBEHHBIX PUTYD;

dbopmupoBaHue YMEHHUS ONepUpOBaTh OCHOBHBIMU MOHATUSIMU
0 MHOTOTpaHHUKAX U TeJaxX BpallleHUsI U UX OCHOBHBIMU CBOWCTBaMU,;

OBJIAJICHUE AJITOPUTMAMU PEIIECHUS OCHOBHBIX THIOB 3a1a4, (HOpMHpPOBAHUE
YMEHHUSI TPOBOJHUTH HECJIOKHBIE TOKA3aTEIbHBIE PACCYXACHUS B XOAE PEIICHUS
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJICPKAaHUEM;

Pa3BUTHE MHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00y4aromumxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HUCCIEIOBATEbCKUX  YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBaHre (QYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAHTHOM TE€OMETPHH:
YMEHUE pAacro3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HEHHBIX CHUTYalUSX W MPU U3YYEHUU NAPYTHUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh MX Ha S3bIKE TEOMETPUHM M CO3/1aBaTh T'€OMETPUYECKUE MOJIEIH,
MPUMEHITh OCBOEHHBIM T'€OMETPUYECKU ammapaT sl pEelIeHHUs MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a/Ja4, WHTEPOPETUPOBaTL M  OLECHUBATh  IOJTYYEHHbIC
pEe3yJIbTaTHI.

OTAMYUTEeNbHON  OCOOEHHOCTHIO MPOTPAMMBI 10 T€OMETPUU  SIBIISAETCS
BKJIIOYEHHE B KYpC CTEPEOMETPUM B HAYalle €ro M3y4YeHHs 3aJad, pPelaeMbIX
Ha YPOBHE HMHTYUTHUBHOTO TIO3HAHUS, W ONpeNeiEHHBIM 00pa3oM OpraHH30BaHHAs
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJHUPYET NPOTEKAHUE HWHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET
K JaJIbHEHIIEMY U3YyUYECHUIO MTPEIMETA.

[Ipeanourenue OTHAETCS HATIIATHO-KOHCTPYKTUBHOMY METOJy OOYYEHHs, TO
€CThb TEOPETUYECKUE 3HAHHUS MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM  JEATEIIbHOCTU. Pa3BUTHME TPOCTPAHCTBEHHBIX NPEACTABICHUN
y 00ydJaromuxcsi B Kypce CTEPEOMETPUU MPOBOAMUTCS 3a CUYET pEIICHHS 3aaad
HAa CO3J]aHME TPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha  ONEPHPOBAHUC
MPOCTPaHCTBEHHbIMU oOpazamu. Cozmanue oOpa3a TIPOBOJUTCS C  OMOPOH
Ha HATJISITHOCTD, a ONIEPUPOBAaHNE 00PAa30M — B YCIIOBUSIX OTBIICYCHHSI OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHUSI €r0 UCXOTHOTO COAECPKAHUS.

OCHOBHBIMH COJIEpKATCIbHBIMA JIMHUAMH Yy4eOHOro Kypca «['eomerpus»
B 10-11 «xmaccax sBmsttorcsa: «Muororpannukny, «lIpsmple W IUIOCKOCTH
B IIPOCTpPaHCTBE», «Tena BpauieHus», «BeKTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBEM.
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dopMupPOBaHKE JTOTHUECKIX YMEHUN PACTIPEACIIICTCS HE TOJIBKO 0 COACPIKATETHHBIM
JUHUSAM, HO U 110 TOJIaM 00YUYCHUS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.

Conepxanue o00pa3oBaHUsS, COOTBETCTBYIOIIEE IIPEIAMETHBIM pe3yibTaTam
OCBOCHHS TMPOTPaMMbI TI0 TEOMETPHH, paCHpeeiIEHHBIM IO ToAaM OOydeHUs,
CTPYKTYPHUPOBAHO TaKUM 00pPa30M, YTOOBI OBJIAJICHUE TEOMETPHUUICCKUMU TTOHATHSIMH
Y HaBBIKAMH OCYIIECTBIISIIOCH MOCJICI0BATEIBLHO M MTOCTYIATEIILHO, C COOJIIOICHHEM
MPUHITUIIA PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKJIIOYAINCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX MPEIACTABICHUN 00yJaOIUXCs, pacupss U yriayomss e€, oopas3ys
MIPOYHBIC MHO)KECTBEHHBIE CBS3H.

OOmiee Ynca0 YacoB, PEKOMEHAOBAHHBIX JUIS HM3y4YeHHsS Y4YeOHOro Kypca
«I"'eometpus» — 102 ygaca: B 10 xiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce —
34 yaca (1 vac B HeEIIO).

COJEPXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NTOHATUS cTepeoMeTpur. Touka, npsimasi, INIOCKOCTh, ITPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
Y CJIEICTBHUS U3 HUX.

B3anmHOEe pacnonokeHue MNpsMbIX B IIPOCTPAHCTBE: IEpPECEKArOIIHeECs,
IapajuleIIbHbIE U CKpEIIMBArOIIKEcs NpsAMbIe. [1apauiebHOCTb IPSAMBIX U IITIOCKOCTEN
B MPOCTPAHCTBE: IAPAIIIEIBHBIE IPsAMbIE B INPOCTPAHCTBE, MAPAJLIEIBHOCTH TPEX
NPSMBIX, MNapaJUICIbHOCTh MPAMOW M IUIOCKOCTH. YTJbl C COHANPABICHHBIMU
CTOPOHAMH, YIOJ MEXAY NpAMBIMU B IIpOCTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEM:
MapajiyieIbHbIE TUIOCKOCTH, CBOWCTBA MNapajUieNbHbIX IUIoCKOocTe. [Ipocteiimme
IPOCTPAHCTBEHHbIE (UTypbl HA IIJIOCKOCTH: TETpadap, KyO, Mapajuiesenumne,
MMOCTPOECHUE CCUCHUU.

[leprieHIUKYISPHOCTh MPSAMOW W IUIOCKOCTH: TEPHNEHIUKYJIAPHBIE MPSIMBIE
B IIPOCTPAHCTBE, IIPSAMBIE MAPAJIIEIbHBIE U NIEPIICHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK
NEPIIEHAUKYJIIPHOCTH MPSIMOU U IUIOCKOCTH, TEOPEMA O NMPAMOM NEPIECHIUKYIAPHON
IJIOCKOCTHU. YTJIBI B POCTPAHCTBE: YO MEXKIY NMPSIMOUN U TNIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, INHEVUHBIN yIroJl ABYTPAaHHOIO yriia. [leprneniuKysp 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MIOCKOCTH, MPOEKLHUs (UTYPBI
Ha IUIOCKOCTh. llepneHauKynsspHOCTh IUIOCKOCTEW: NMPU3HAK IMEPIEHAUKYISIPHOCTH
JBYX ITIOCKOCTEU. Teopema o TpEX MEPHEHAUKYIISIPax.

MHoOrorpaHHuKH
IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHUKM, pa3BEPTKA MHOrorpaHHuka. Ilpusma: nN-yronpHas
npu3Ma, TpaHU U OCHOBAHMS NPU3MBI, NpsiMas M HAKJIOHHAs NPU3MbI, OOKOBas U
IIOJIHAs IOBEPXHOCTH NMpu3Mbl. [lapannenenumnen, npssMOYroiabHbIN NapaJIEIEIIUIIE T
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U ero cpoiicTa. [Iupamuia: n-yrojibHasi mUpaMua, FpaHd U OCHOBAaHUE NTUPAMUIBI,
OOKOBasi M NOJHAs MOBEPXHOCTh MUPAMUbI, IPaBUIbHAS U YCEUEHHAs MUpaMuia.
OneMeHTbl Mpu3Mbl W nHUpaMuiabl. [IpaBUIBHBIE MHOTOTPaHHUKH: ITOHSATHE
PaBUJIBHOTO MHOTOTPaHHUKA, IpaBWJIbHAs 0OpU3Ma W MpaBWIbHAS NHPAMHIA,
paBUIbHAs TPEyToJibHAas MUpPaMUJIa U MPaBUIIbHBIN TeTpa’p, Ky0. IlpencraBnenue
O MPABWJIBHBIX MHOTOI'PaHHUKAX: OKTa3p, AoJeKa3ip U ukocasap. CeueHus: npu3Mbl
Y IMpaMU/pbl.

CummeTpust B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUH B NMUpaMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Brruncnenue 31eMEHTOB MHOTOIPaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTM U TOJHOM TMOBEPXHOCTH TMPSAMOM NPHU3MBI, IUIOIIA]Ib
OCHOBaHMii, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsAMON Mpu3Msbl. [lnomaas 00koBoOM
MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW NHUPAMHIBI, TEOpeMa O IUIOUIAJH
yceuénHoil nupamuibl. [lonstue 06 06bpéMe. OOBbEM MUpaMUIbl, IPU3MBI.

[lonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIAY IUIOMIASAMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI.

11 KJIACC

Tesia Bpamenust

[Munuaapryeckas MOBEPXHOCTh, 0Opa3yroIue MWIMHAPUUESCKON MOBEPXHOCTH,
OCh IMWJIMHIPUYECKOU MOBEpXHOCTH. [lunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTb,
o0Opa3yroIias 1 0ch, IIOIIAAbL OOKOBOH 1 MOJTHON MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, OOpa3yloIIMe KOHWYECKOM IMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON moBepxHocTH. KoHyc: ocHOBaHME U BepllinHa, 00pa3ytoias u
OCh, TUIOIIAb OOKOBOM M MOJHON MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolue 1
BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa m map: ueHTp, paauyc, AUAMETp, IUIOMIAAL TOBEPXHOCTH CQEPHI.
B3aumnHoe pacnosiokeHune chepbl U TJIOCKOCTH, KacaTelbHasl IMJIOCKOCTh K cdepe,
IJI011a/1b ChEephI.

N3o00paskeHne Te BpaleHus Ha TNIOCKOCTH. Pa3BEpTka UIMHIpa U KOHYCA.

KomOuHanuu Ten BpalieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTTMCAHHBIH
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK, WK TEJIO BPAIICHHUS.

[Tonstue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0béMeE
MPSIMOYTOJILHOTO Tapajuiesienuneaa u cieactsus u3 He€. OObEM HIIMHIPA, KOHYCA.
O0BEM mapa u momaab chepsl.

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEI.

Ceuenust mwMHApa (MApAJJIEIbHO U NEPIEHAUKYISIPHO OCH), CEUYECHHS] KOHYCa
(mapasnienbHOE OCHOBAHUIO U IPOXOJIAIIEE Yepe3 BEPIIMHY ), CEUEHUS 1apa.
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BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MmiIockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHune BekTopa mo TpPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI JEUCTBAN ¢ BeKTOpaMH. [IpsMoyronpHas cucrema KOOpAUHAT B POCTPAHCTBE.
Koopaunatel BekTopa. [Ipocreiinme 3anaun B KoopAuHaTax. YT0I MEXKIY BEKTOPAMU.
CkansipHO€ TPOM3BEICHUE BEKTOPOB. BhIUMCIEHWE YIIOB MEXKAY HOPSIMBIMA U
IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOI ITPU PEILIEHUH T€OMETPUUECKUX 3a]1a4.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiacce oOydaromiuiics TMOJYYUT CIIEIYIONTUE
peaIMEeTHbIC PEe3yIbTaThI:

OTIEPUPOBATH MOHATUSIMU: TOUKA, MPSMas, INTOCKOCTD;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX TMPU PEHICHUH
TeOMETPUUYECKUX 3a/1a4;

OTIEpUPOBATH MOHATHIMH: MAPAJUIETFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U
TUIOCKOCTEH;

KJacCU(UIIMPOBATh B3aUMHOE PACIOJIOXKEHUWE TMPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

OTIEpUPOBATH MOHITHAMHM: JABYTPAHHBIA YTroJj, TPaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa, TUHEHHBINA yTOJ ABYTPAHHOTO yIJla, TpaycHas Mepa ABYTPaHHOTO
yria,

OTICpUPOBATh TIOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUWIIbHBII MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIC BHUIbl MHOTOTPAHHUKOB (TIUpaMuaa, TpU3Ma,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1accu(UIIMPOBATh MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS JJIA KiIaccupuKanuu
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, PABUIIBHBIC MHOTOTPAHHUKH, MPSIMbIE U
HAKJIOHHBIE TTPU3MBbI, TAPAIJICIICTIUIIC]IbI);

OTNEePUPOBATH MOHATUSAMU: CEKYILas MIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB;

OOBSICHATH PUHIUIIBI TOCTPOCHUSI CEUCHUM, UCTIOIB3YsI METO/ CIIE/I0B;

CTPOUTH CEYCHHS] MHOTOTPAHHHKOB METOJIOM CJIEOB, BBIIIOJHATH (BHIHOCHBIC)
IJIOCKME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4i Ha HAaXOXKJICHHE TeOMETPUUYECKHX BEIIMYWH 1O 00pas3iam WiH
aITOpUTMaM, TPUMEHSST M3BECTHBIC aHAJTUTUYECKAE METOMABl TPH PEHICHUH
CTaHJAPTHBIX MAaTEMAaTHMYECKHX 3a/lad Ha BBIYUCICHUE PACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKH JI0 MIOCKOCTH, MEXITYy CKPEIINBAIOIIUMUCS
PSIMBIMH;

pemaTh 3aJaud Ha HaXO0XKJIEHWE N€OMETPUYECKUX BETUYHMH MO oOpasiam Hid
QITOpPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKHE METOJIBI TPHU PEIICHUN
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CTAaHIAPTHBIX  MAaTEMAaTHYECKUX  3alad Ha  BBIYUCICHHE  YIJIOB  MEXIY
CKPEIIUBAOIIUMUCS MPSMBIMH, MEXTY IPSIMON U MJIOCKOCTHIO, MEXKTY MIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB;

BBIYUCIIATh OOBEMBI W IUIONMIATX TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupamMmuaa) ¢ MpuMeHeHneM (popMyJi, BEIYUCIATh COOTHOIICHUS MEXAY TIIOMAIIMU
MOBEPXHOCTEH, 00hEMaMH MTOT0OHBIX MHOTOTPAaHHUKOB;

OTIepUPOBATH MOHATUSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, TICHTP, OCh U INIOCKOCTh CHUMMETPHUH (QUTYPHI;

W3BJICKaTh, IMpPeoOpa3oBbIBATH W HHTEPIPETHPOBATH  HHGOPMAIHIO
0 MPOCTPAHCTBEHHBIX T'EOMETPHUCCKHUX (DUTYpax, MPEACTABICHHYIO HAa YEPTEKax H
PUCYHKAaX;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHHUs] CTEPEOMETPUUYSCKHUX 3ajad,
MIPEANOJaraloInX HECKOJIBKO IIaroB PEIIeHUs, €CIN YCIOBHUS MPUMEHEHHUS 3aJaHbl
B SIBHOU (popme;

OPUMEHSTh  MPOCTEUIIMEe  MpPOrpaMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

MIPUBOJNTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPHUH B HCKYCCTBE;

OPUMEHSTh TOJYyYEHHbIE 3HAHUS Ha TNPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTyallUM M TPUMEHSITh HW3Y4YCHHBIE TOHATHS B TIPOIIECCE TOUCKA PEIICHUS
MaTeMaTH4ecKu cPopMyIUPOBAHHOMN MPOOIEMbI, MOICTUPOBAThH peabHbIE CUTYaIlUN
Ha S3BIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBICE MOJICTH C HCIIOJIh30BAHUEM
TCOMETPUYECKUX TOHATHA M TEOpEeM, ammapara aiareOppl, periaTh MPaKTHYECKHe
3a/1auu, CBA3aHHBIE C HAXOXKJEHUEM F€OMETPUUYECKUX BEITUYHH.

K koHniy o0yuenus B 11 kiacce oOy4aronuiicss HAy4YnuTCS:

OTICpUPOBATh TOHATUSAMHU: IWIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yrOIIHe
UJIMHAPUYECKON TOBEPXHOCTH, IUIMHAP, KOHUYECKas TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKON TTOBEPXHOCTH, KOHYC, c(hepruyeckasi IOBEpXHOCTb;

pacrno3HaBaTh Teja BpanieHus (MWIMHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(PHUIIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U MIIOCKOCTH;

OTIEpUPOBATh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CerMeHTa, IapoBOi CIION, OCHOBAHUE MIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO CIIOS,
IapOBOU CEKTOP;

BBIYHCIIATh 00BEMBI 1 TUTOIIAAM IIOBEPXHOCTEH TEJT BPAIICHUS, TEOMETPHUICCKUX
TeJ C IpUMeHeHneM (HopMYyIT,

OTIEpUPOBAThH MOHATUSIMH: MHOTOTPAHHUK, BIUCAHHBIN B cepy M OMUCAHHBIN
okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIlCHUS,

BBIYKCIIATh COOTHOIICHUS] MEX]Y IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMU
IMOJOOHBIX TEN;
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n300pakarh w3ydaeMble (UTYpl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMCHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAIICHHUS,;

W3BJICKaTh, HWHTEPOPETUPOBATH U npeoOpa30BEIBATH uHbOpMAITHIO
0 MPOCTPAHCTBEHHBIX I'EOMETPHUYCCKHUX (UTYpax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX;

OIIEpUPOBATh MIOHATHEM BEKTOP B IIPOCTPAHCTRBE;

BBITIOJTHATD JICHCTBUS CJI0KCHHSI BEKTOPOB, BEIYMTAHUSA BEKTOPOB M YMHOKCHHS
BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHH 00JIa/1af0T;

IPUMEHSTH TIPABUIIO MTapajuIeIIeuIIe/a;

OTIEPUPOBATh TOHSATHUSIMHU: JEKAPTOBBI KOOPJWHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJd MEXKIY
BEKTOpaMH, CKAJIIPHOE TPOM3BEACHUE BEKTOPOB, KOJUTMHEAPHBIC W KOMIUIAHAPHBIC
BEKTOPBI;

HaxOJIUTh CYMMY BEKTOPOB WM MPOMU3BEICHHE BEKTOpAa HAa YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEICHUE, pPACKIaAbIBaTh BEKTOP IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKApTOBOM CHCTEME KOOP/IMHAT;

MIPUMEHATh TeOMETpUIeCKre (aKThl JJIA PEIICHUS CTEPEOMETPUUYSCKHUX 3ajad,
MIPEAIOJIATrafoIINX HECKOJIBKO IIIaroB PEIICHUs, €CIU YCIOBHUS NMPUMEHEHUS 33 aHbI
B IBHOU (popme;

pemath MNPOCTEHINNE TEOMETPHUYECKHUE 3ajlaud Ha IPUMCHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA;

peraTh 3a7a4M Ha J0Ka3aTeIbCTBO MATEMAaTHIECKUX OTHOIICHUN W HAXO0XICHHUEC
TCOMETPUYECKUX BEIMYMH 10 oOpas3laM WM aJlfOPUTMaM, NMPUMEHSS H3BECTHBIC
METO/IBI TIPH PEIICHUH CTaHAAPTHBIX MaTEeMaTUYECKHUX 3a]1a4;

IPUMEHSTh  TMPOCTEHINIME  MPOrpaMMHBIE  CpEIACTBA W DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUICCKUX 3a]1aY;

IIPUBOIUTH MIPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HHU,
pacrno3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE;

MPUMEHSATh TIOJyYCHHbIE 3HAHUS Ha TMPAKTUKE: AaHAIU3UPOBATH PEAbHBIC
CUTyallUM W TPUMEHSATh W3yYCHHBIC TIOHATHUS B TPOIECCE TMOMCKAa pEeIICHUs
MaTeMaTH4eCKH CPOPMYITMPOBAHHOMN TIPOOIIEMBI, MOICIIUPOBATh PEATbHBIE CUTYAITHH
Ha S3BIKE TEOMETPHH, HCCIEIOBATh IIOCTPOCHHBIE MOJICIH C HCIIOJIb30BaHUEM
TCOMETPUYCCKUX TOHATHH W TEOpeM, armapaTra aiareOphl, pemaTrh MPaKTHYCCKUE
3a/1a4M, CBSA3aHHBIE C HAXOXKICHUEM T€OMETPHUCCKUX BETUYNH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmenoBanue paznena  |KonugecTBo OcHoOBHOE cofiepKaHne OCHOBHBIE BU/JIBI IEATEIIBHOCTH
(Temnl) Kypca 4acoB 00yyJaromuxcs
BBeneHue B ctepeoMeTpHIo 10 OCHOBHBIE MIOHATHS CTEPEOMETPUH: AKTYaJaIu3upoBaTh (PakThl U METOIbI

TOYKa, TpsiMasi, MIOCKOCTb,
npocTtpaHcTBo. [IpaBuia nzodpakeHus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, TapauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTHs: nepecexaronmecs
IUIOCKOCTH, TIEpECEKAIOIUecs psMas
1 TJIOCKOCTb.

3HAKOMCTBO C MHOTOI'PAaHHUKAMU,
U300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX
yeprexkax. HavanbHble cBeeHUS

0 KyOe 1 mupaMujie, uX pa3BEPTKU

u Mozenu. CedeHnss MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX

TJIAHUMETPHH, PEIICBAHTHBIC TEME.
IMonyuats npeacTaBieHus

O MPOCTPAHCTBEHHBIX PUTYpaX,
pazOupath NpocTerime npaBuia
U300paKeHHsl 3TUX UTYD.
HN300paxaTh NpsSIMYIO U IJIIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAHHUKHY,
nupamuay, Kyo, Ha3pIBaTh UX
AJIIEMEHTBHI.

JeaaTh pUCYHOK Ky0a, MUpaMu/IbI,
HAXOJIUTh OMMOKHN B HEBEPHBIX
M300paKEHHUSIX.

3HAKOMHUTBHCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOIb30BAThH
JUTSI TIOCTPOCHMS CEUCHHSI METO]T
CJIEJIOB, KPATKO 3aIMCHIBATH IIATH
MOCTPOCHUS CEUCHHUS.
Pacno3HaBaThb BUJ c€UCHUSA
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyda, HaXOIUTh TIJIOIIAh
CEUYECHUS.

Ucnoan3oBath nogodue npu
pELIEHNH 3a/1a4 Ha TIOCTPOCHHE
CECUYCHHU.

3HAKOMHMTBHCS C AKCHOMAaTUYECKUM
MIOCTPOECHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEACTBUSMU U3 HUX.
NisocTpupoBaTh aKCHOMBI
pUCYHKaMU U MPUMEPaMHU

U3 OKpYKarolie 00CTaHOBKHU

[IpsiMbIE U TIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCT MPSAMBIX
Y TJIOCKOCTEN

12

B3anMHOe pacnosioxeHne npsiMbIX
B IIPOCTPAHCTBE: MEPECEKAOLIUECH,
napaJljIeNIbHbIE U CKPEIMBAOIINECS
npsiMBbIE.

[TapannenbHOCT NPSIMBIX

Y TUIOCKOCTEN B IIPOCTPAHCTBE:
napajuiesIbHbIE MIPSMbIE

B IPOCTPAHCTBE; MMAPATIIETBHOCTh
TPEX MPAMBIX; MAPATUIETBHOCTh
IIPSIMOU U TTIOCKOCTH. Y TJIBI

C COHAITPaBJIEHHBIMHU CTOPOHAMU; YTOJI
MEXAY NPSIMBIMU B IPOCTPAHCTBE.

AKTYaJaIu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUH.

Ilepeuncasitb BO3MOXKHBIC CTIOCOOBI
PACTIOJIOKCHUS ABYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMepax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIITUXCS MTPSMBIX,
dhopMynHrpoBaTh TPU3HAK
CKPEITUBAIOIINXCS TPSIMBIX

U IPUMEHSTH €r0 TIPH PEIICHUN

58




[TapannenbHOCTH TIIIOCKOCTEM:
napa’suiesibHbIE TIIIOCKOCTH; CBOMCTBA
NapasuieIbHBIX MJIOCKOCTEH.
[IpocTeiine NpoCTpaHCTBEHHbBIE
(Gurypsl Ha INIOCKOCTH: TETPAdP, KyO,
MapAJUICIICIUIIE T, TOCTPOCHUE
CEUYCHU

3a1ad.
Pacno3naBarth 1ipu3my, Ha3bIBaTh €€
DJIIEMEHTBI.

CrponTh ceueHus NpU3Mbl

Ha FOTOBBIX YEPTEkKAX.

IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACTIOJIOKEHUS MPSIMOU
U IIJIOCKOCTHU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOLIME
IIPUMEPBI U3 PEATTLHOM KU3HMU.
/laBaThb onpenejieHue
IapajuIeIbHOCTH IPSAMOU

Y TJTOCKOCTH.

D®opMyJIHPOBATH NPU3HAK
MapaAJIICIIbHOCTH IPSAMOU

Y IJIOCKOCTH, YTBEPXKACHUE O MIPSMOU
MEPECEUYEHUS IBYX IIOCKOCTEM,
MPOXOAILIMX YEPE3 NapalieIIbHbIE
psIMbIE.

Pemars npaktryeckue 3a1auu

Ha MOCTPOCHUE CEUCHUN
MHOTOTPaHHHKA.

OO0bsACHATD ClTy4ad B3aUMHOTO
PAaCIIOJIOKEHUS TIOCKOCTEM.

JlaBaThb onpeaeieHue napajieIbHbIX
IJIOCKOCTEN; PUBOJAUTH IPUMEPHI
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W3 PEAJIbHOM KU3HU U OKPYKAIOUIEH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
MApAJIIETBHOCTD TIJIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MMAPAIIENBHBIX INIOCKOCTEN
IIPY PEIIECHUU 3a/1a49 HA IOCTPOECHUE.
OO0BbACHATH, YTO HA3LIBACTCS
MapasuiesIbHbIM MPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS TPOCKTUPOBAHUE
¢buryp Ha MIOCKOCTb.

MN300paxkaTh B mapawienbHON
MPOEKIUH Pa3TUYHbIC
reOMETpUYECKUE (PUTYPBI.
MoaeaunpoBarhb peallbHbIE CUTyalluN
Ha 3bIKE TEOMETPUU, UCCIEAOBATh
IIOCTPOEHHBIE MOJEIH

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh Npu pelieHNU 3a1a4
Ha IOCTPOCHUE CEYECHUH TTOHSATHE
MapajuIeIbHOCTH, IPU3HAKU

Y CBOMCTBA MapaijIeIbHBIX TIPSMBIX
Ha IJIOCKOCTH
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[leprieHIuKYIIPHOCTD NPSIMBIX
U IUIOCKOCTEN

12

[leprieHIUKYISAPHOCTH NPSIMOMN

Y TUIOCKOCTH: NIEPIEHANKYIIIPHbBIE
IIPSIMBIE B IPOCTPAHCTBE, NPSMBIE
napaJjIeNbHbIC U IEPIEHANKYIISIPHbBIE
K IUNIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH IPSAMOU

Y IJTIOCKOCTH, TEOpPEMA O MPSIMOMN
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
[leprieHIUKYISIp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSHUE OT IPSIMOM 10 TUIOCKOCTH

AKTYaJaIu3upPoBaTh (PaKkThl © METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

O0BbACHATDH, KAKOW yIroJI Ha3bIBACTCS
YTJIOM MEK]y TIEPECEKAIOIINMUCS
MPSIMBIMU, CKPEITUBAIOIITUMUCS
MPSIMBIMU B TIPOCTPAHCTRBE.

JlaBaTh onpeaeseHue
MEPICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOM, TIEPIIEHAUKYJIIPHON

K IJIOCKOCTH.

Haxoautsb yribl MEXIY
CKpEIHBAIOIIUMHUCS TIPSIMBIMU B KyOe
U NIApaMHU/IE.

IIpuBoauTH PUMEPHbI U3 PEATTLHOU
KU3HU U OKpYXKaroIIel 00CTaHOBKH,
WJUTIOCTPUPYIOLINE
MEePIECHIUKYISIPHOCTD MPSMBIX

B IPOCTPAHCTBE

U IEPHEHIUKYISIPHOCTD MIPSIMON

K IJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MEePIEeHIUKYJISPHOCTA MPSIMOU

U TJIOCKOCTH, TPUMEHSATH €TI0 Ha
MIPaKTUKE: OOBSICHSITH
MePIICHIUKYJIIPHOCTh pedpa Kyda

Y IMAarOHAJIM €T0 TPaHu, KOTOpasl €ro
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HE COJICPKUT, HAXOJAUTH JIJINHY
JMaroHainy Kyoa. BeIYUCIsITh BBICOTY
MPABUWIBHOU TPEYTOJIBHOU

Y IIPABUJIBHOM YETHIPEXYTOJIbHOMN
nupamMu/ 1o JJIMHaM peoep.

Pemars 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH,

C UCIIOJIb30BAHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (aKTOB

1 METOJIOB.

OOBbACHATD, YTO HA3LIBAIOT
MEPHECHIUKYIISIPOM U HAKIIOHHOM

Y3 TOYKH K IJTOCKOCTH; IPOEKIUEN
HAKJIOHHOH Ha ITOCKOCTh. OOBICHATD,
YTO HA3bIBAECTCS PACCTOSIHUEM:

OT TOYKH JI0 TIIOCKOCTH; MEXKITY
MapajyIeIbHBIMU TUIOCKOCTIAMU; MEXITY
MPSMOU U ITapaJuIeIbHON €1
IJIOCKOCTBEO; MEXKIY
CKPEILHUBAOIIUMUCS MTPSIMBIMH.
HaxoauTs 3TH paccTOsIHUA B MPOCTHIX
ciIydasix B Ky0Oe, mupamuje, mpusme.
MoaeaupoBaThb pealIbHbIE CUTYyalluH
HAa SI3bIKE TEOMETPHUH, UCCIIEIOBATH
MMOCTPOCHHBIE MOJEIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
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TTOHSITHH.

Hcnoan3oBaTh npu pelieHUH 3a1a4
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa NPSIMOYTOJIBHBIX
TPEYTOJbHUKOB

YT MEXTY TPSMBIMU U
MJIOCKOCTAMU

10

VYTIIBI B IPOCTPAHCTBE: YTOJI MEKLY
IPSIMOM U TUNIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN YTOJ IBYTPAHHOIO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIEHANKYIIIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
MEePHEHANKYIISIpax

AKTYaJaIu3upoBaTh (PakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

JlaBaTh onpeneeHue yriia Mexay
MPSAMOM U IUIOCKOCTBIO,
dbopMyIHpoBaTh TEOPEMY O TPEX
MEPHEHANKYIIApax U 00paTHYIO K HEH.
Haxoaurthb yroy Mexay npsiMou

Y TJIOCKOCTBHIO B MHOTOTPAHHUKE,
PacCTOSTHUE OT TOYKH A0 MPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tpéx nepneHaukyispax. [Iposoaute
HA YEPTEKE NEPIECHIUKYISAP: U3 TOUKH
Ha MPSMYI0; U3 TOYKHU Ha IIOCKOCTb.
JlaBaTth onpeneneHue AByrpaHHOIO
yriia u ero 3JieMeHTOB. OOBSACHSIThH
PaBEHCTBO BCEX JIMHEHHBIX YTJIOB
JIBYTPAHHOTO yIJIa.

Haxoauthb Ha yepTexe ABYIpaHHbBIN
yTOJI TIpU pedpe MUPaMUIbl, TPU3MBI,
napasuieJIenuneaa.
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/laBaTh onpeaesieHHe yria Mex1y
MIJIOCKOCTSAMM.

JaBaTh onpeneneHue

1 GpopMyIMpPOBATH NPU3HAK
B3aMMHO MEPIECHANKYISIPHBIX
TJTIOCKOCTEM.

HaxoauTs yriibl MEX1y IMIIOCKOCTAMU
B KyO€ M UpaMHuIe.

Hcnoab30BaTh npu pelieHUN 3a1a4u
OCHOBHBIE TEOPEMBI U METO/IbI
MJIAHUMETPUH.

MoaeaupoBarhb peallbHbIE CUTyallN
Ha A3bIKE€ TEOMETPHUU, HCCIEA0BATH
MOCTPOCHHBIE MOJICIIU

C UCTIOJIb30BAHUEM I€OMETPUUYECKUX
TTOHSITHH.

Hcnonb30BaTh npu perieHuu 3a1a4u
Ha MMOCTPOEHUE CEYEHU
COOTHOIIEHHUS B IPSIMOYTOJILHOM
TPEYTOJIbLHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,

OCHOBHBIE JIEMEHTHI MHOI'OTPAaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE
MHOTOTPAHHUKH; Pa3BEPTKA
MHOTOTI'PaHHUKA.

[Ipu3ma: N-yronpHas npusMa; rpaHu

AKTYaJaIu3upoBaTh (PaKThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
NMPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeaeseHue
napasuieJIenunea, paclo3HaBaTh €ro
BUJbI U U3y4aTh CBOWCTBA.

64



Y OCHOBAHMSI IPU3MBL; IIPsIMast

Y HaKJIOHHAsI TPU3MBIL; OOKOBast

Y TIOJIHASI IOBEPXHOCTD MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBIN
HapaJJIeJIeIUIIE] U €ro CBOMCTBA.
[Mupamupga: N-yronbHas MUpaMUa,
I'PaHU U OCHOBaHUE IUPAMM/IBI;
OOKOBas U MOJHAs TOBEPXHOCTh
nUpamMuabl; IpaBUIIbHAS U yCEUEHHAsS
nupamuzaa.

DNeMEHThI IPU3MbI U TUPAMUJIBI.
[IpaBunIbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; IPABWIIbHAS MPU3Ma
U MpaBUJIbHAS TMpaMuUa; MpaBUIIbHAS
TpEyroJibHasi NUpaMKIa

U IPABUJIBHBINA TETpa’p; KyO.
IIpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa3/p, AOAEKAIP
U MKOCa’p.

CummMmeTtpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTENBHO TOUKH,
OPSIMOM, IMJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B TUPAMHUIAX,
napajiesienuneaax, mpaBuIbHbIX
MHOTOIPAaHHHUKAX.

JlaBaThb onpeeieHuE MTUPaMUIbI,
pacno3HaBaTh BUIbl HUPAMHUI,
(hopmysupoBaTh CBOICTBa pEdED,
I'PAHEN U BBICOTHI PABUIIBHOU
MMAPAMUIBI.

Haxoaurn ruioiaab NOJHON

1 OOKOBOM NOBEPXHOCTH MMHUPAMHU/IBI.

JlaBaThb onpeaejieHue yCeUEHHON
NMpaMUbl, Ha3bIBATh €€ 3JIEMEHTHI.
DopMyTHPOBATH TEOPEMY

0 IIouIaau OOKOBOM MOBEPXHOCTH
[IPaBUJIbHOU YCEUEHHOM TUPAMUJIBL.
PemaTp 3a1aun Ha BEIYHCIICHUE,
CBSI3aHHBIE C MMpPaAMUIAMHU, a TAKXKE
3a7]a4M Ha MMOCTPOCHUE CEUEHHUI.
/laBaThb onpeae/ieHue IPU3MBIL,
Pacno3HaBaTh BU/IbI IPU3M,
H300pakaTh IPU3MbI HAa YEPTEKE.
Haxoauthb miomaas moJIHOW UIIN
OOKOBOI MOBEPXHOCTU TIPU3MBI.
H3y4yars cooTHOLIEHUS Diliepa
JUIs yncia pédep, rpaHeld U BEpIIMH
MHOTOI'PaHHHKA.

N3yuyaTh BUABI TPABUIBHBIX
MHOTOIPAaHHHUKOB, UX Ha3BaHUS

Y KOJIMYECTBO I'PaHEMN.
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Brluncnenue 3;1eMeHTOB
MHOT'OI'PaHHUKOB: péOpa, JuaroHaiu,
yribl. [Inongaae 60k0BOM NOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPY3MBI, TUIOIIAb OCHOBAHUH, TEOPEMA
0 OOKOBOM TTOBEPXHOCTH TIPSIMOM
npu3Mmsl. [Tnomans 60koBo#
IIOBEPXHOCTHU U NTOBEPXHOCTH
MIPAaBUJILHOM MUPAMUJIBL, TEOpEMA

0 IJIOIIA 1 OOKOBOM MOBEPXHOCTH
yCEYEHHOM MUPAMUIBI

HN3yuyaTrh cUuMMETPUIO
MHOTOTPaHHUKOB.

OO0BACHATDH, KAKHE TOYKHU
Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHUTENBHO JAHHOW TOYKH, TPSIMOM
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIU TJIOCKOCTHEO
CUMMETPHUH (QUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX PUTYP B apPXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MoaeanpoBaTh peaIbHbIE CUTyalluN
HA SI3bIKE TEOMETPHUH, UCCIIEIOBATH
ITOCTPOEHHBIE MOJIEIIN

C HCTOJIb30BAHUEM I'€OMETPUUECKHUX
MMOHSTHI, UCTIOIL30BaTh MOI00HE
MHOT'OTPaHHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

ITousatue 006 00bEME. OOBEM
UPaMHUIBI, TTPU3MBI

AKTYaJau3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHH, PEIIEBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI TEJI, MPOBO/ISI aHAJIOTUIO

C U3MEPEHHUEM TIJIOIIAICH
MHOT'OYTOJIbHUKOB. POpMYyJIMPOBATH
OCHOBHbIE CBOICTBA 00OBEMOB.
HN3yyarth, BLIBOAUTH (POPMY.JIbI
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00BEMaA MPSAMOYTOJIBHOTO
napajulesenuIe1a, Ipu3Msl

Y TIUPaMU/IBL.

BoruucjasaTs 00bEM IPU3MBL

Y TIUPaMUJIBI TIO UX DJIEMEHTaM.
IpumeHsaTH 00BEM TSI peIICHUS
CTEpEOMETPUUECKUX 3aa4d U

JUTSL HAXOXKJICHUS TEOMETPUUYECKUX
BEJIMYNH.

MopenupoBaTth peanbHble CUTYallUN
Ha SI3bIKE TEOMETPUH, HCCJIEI0BATH
MOCTPOCHHBIE MOCIN

C UCIIOJIb30BaHUEM I€OMETPUUECKHUX
ITOHATHN

[ToBTOpEHME: ceueHus,
PACCTOSIHUS U YTJIbI

[TocTpoenue ceuenuii

B MHOTOTPaHHHUKE.

Brruucnenue paccTosHUM: MEXIY
IBYMs TOYKaMH, OT TOYKH J10 IIPSIMOM,
OT TOYKH JI0 IIJIOCKOCTH; MEXKIY
CKPEIHBAOIIAMUCS PSIMBIMHU.
Brruucnenue yrios: Mmexay
CKPEILNBAIOIIAMUCS IPSIMBIMH,
MEXKY MPSIMOM U INIOCKOCTHIO,
JNBYI'PAHHBIX YTJIOB, YTJIOB MEXKY
IIJIOCKOCTSIMU

CTpouTthb ceueHue MHOTOTpaHHUKA
METO/IOM CJIEZIOB.

JlaBaThb onpeeeHne pacCTOSHUS
Mexay hurypamu.

Haxoauts paccTtosiHre MEXIY
napajuieIbHbIMH IIOCKOCTAMM,
MEXIy MIIOCKOCTBIO U MapajuieIbHOU
e’ PSAMOM, MEXKILY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.
CTpouTthb TMHENHBIN YO
JIBYTPAHHOT'O yTjia Ha YEPTEKE
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MHOTOTPaHHHUKA U HAXOJUTh €TI0
BEJIMYUHY.

Haxoauthb yriibl MEX1y IIOCKOCTSIMHA
B MHOTOTPaHHUKAX

OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

INIOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJsmm4yecTBo yacos
Ne Tema ypoka Bcero | Kourpoabhbie | [IpakTnueckue norp
n/n padoThI padoThI
1 | OCHOBHBIC OHATHS 1 https://lesson.edu.ru/02.3/10
CTEpPEOMETPHUU: TOUKA, IIpsiMasl,
MJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna nzobpakeHus Ha
PUCYHKaX: N300pakeHUs
IJIOCKOCTEN, MAPAJUICIIbHBIX
NpSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka
2 | [TonsTus: nepeceKaronmecs 1 https://lesson.edu.ru/02.3/10

IIJIOCKOCTH, IIEPECCKAOIUCCS
npsAaMasd U NJI0CKOCThb
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[lonsTus: MCPCCCKAOIHNCCS
IIJIOCKOCTH, IICPCCCKAIOIIHNCCS
IIpsaMas U IJIOCKOCTb

https://lesson.edu.ru/02.3/10

3HAKOMCTBO C
MHOTOTpaHHUKaMH,
U300paKeHNEe MHOTOIPAHHUKOB
Ha PUCYHKaX, Ha
MPOEKIMOHHBIX YepTexax

https://lesson.edu.ru/02.3/10

HauaneHble cBeieHHS 0 KyOe H
MUpAMUJIE, UX PA3BEPTKHU U
Mojaenu. CeueHus
MHOTOIPaHHUKOB

https://lesson.edu.ru/02.3/10

HauanbsHble cBeieHHs 0 KyOe U
IApAMULIE, UX Pa3BEPTKU U
mozaenu. CeueHns
MHOTOIPAHHUKOB

https://lesson.edu.ru/02.3/10

[Toustre 06 akCHOMAaTHYECKOM
MTOCTPOCHUH CTEPCOMETPHH:
aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX

https://lesson.edu.ru/02.3/10

IToHATHE 00 AKCMOMATHYECKOM
MIOCTPOCHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U

https://lesson.edu.ru/02.3/10
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CJIICOCTBUA N3 HUX

[ToHnsiTHEe 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUU U
CIIEICTBHUS U3 HUX

https://lesson.edu.ru/02.3/10

10

[ToHsAaTHE 00 AKCHOMATHYECKOM
IMIOCTPOCHHUH CTCPCOMCTPHMU:
AKCHUOMBI CTCPCOMCTPHUH U
CJIICOCTBUA N3 HUX

https://lesson.edu.ru/02.3/10

11

B3auMHoe pacnonoxeHue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuieiabHbIe U
CKPEILUBAIOIIUECS TIPSIMbIE

https://lesson.edu.ru/02.3/10

12

[TapannenbHOCTh IPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napasuielibHbIe MPSIMbIE B
IIPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPSAMbBIX

https://lesson.edu.ru/02.3/10

13

[TapayutesIbHOCTE NPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE:
NapasuiesIbHbIE MPSIMBIE B
IIPOCTPAHCTBE;
[apaJJIEIbHOCTD TPEX MPAMBIX

https://lesson.edu.ru/02.3/10
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14

Vbl ¢ COHAIIpaBJICHHBIMHA
CTOpOHaMH

https://lesson.edu.ru/02.3/10

15 | Yron Mexay npsMbIMU B https://lesson.edu.ru/02.3/10
HPOCTPAHCTBE

16 | Yrom Mexxay npsMbIMU B https://lesson.edu.ru/02.3/10
IPOCTPAHCTBE

17 | [TapayienbHOCTH TIOCKOCTEH: https://lesson.edu.ru/02.3/10
napauieIbHbIC TUIOCKOCTH

18 | CBoiicTBa mapasuienbHbBIX https://lesson.edu.ru/02.3/10
IIJIOCKOCTEN

19 | IIpocretimme https://lesson.edu.ru/02.3/10
POCTPAaHCTBEHHbBIE (PUTYPBI HA
IIJIOCKOCTH: T€Tpa’ap, KyO,
napaJuiesIeuIe,

20 | ITocTpoeHue ceueHMA https://lesson.edu.ru/02.3/10

21 | [loctpoeHue ceueHUi https://lesson.edu.ru/02.3/10

22 | KontpomnbHas paboTa 1o Teme https://lesson.edu.ru/02.3/10

"[IpsiMble ¥ MIIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTB NPAMBIX U
m1ocKocTen”
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23

[TeprieHAUKYISAPHOCTD MPSIMOU
Y TJIOCKOCTH:
MEPIICHINKYJIAPHBIC MTPSIMbIC B
MIPOCTPAHCTBE

https://lesson.edu.ru/02.3/10

24

[IpsimMble mapasnienbHble U
MIEPIICHINKYJIIPHBIE K
IIJIOCKOCTH

https://lesson.edu.ru/02.3/10

25

[IpsimMble mapanienbHbIe U
NEePHEHANKYIISIPHBIE K
MJIOCKOCTH

https://lesson.edu.ru/02.3/10

26

[Ipu3nHak
MIEPIECHINKYJIAPHOCTH MPSAMOU
Y TJIOCKOCTH

https://lesson.edu.ru/02.3/10

27

[Ipu3nHak
IIEPIIEHIUKYJIAPHOCTH NPAMOU
U IIJIOCKOCTHU

https://lesson.edu.ru/02.3/10

28

Teopema o npstMou
MEPIEHIUKYJIIPHON ITIOCKOCTH

https://lesson.edu.ru/02.3/10

29

Teopema o npsitmon
MEPIECHINKYJIIPHON INTIOCKOCTH

https://lesson.edu.ru/02.3/10

30

Teopema o npsitMou
MEPIEHIUKYJISIPHON ITIOCKOCTH

https://lesson.edu.ru/02.3/10
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31

[lepnenauKyIIsSp ¥ HAKJIOHHBIE:

paCCTOSTHUE OT TOYKH J0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 0 TIIOCKOCTH

https://lesson.edu.ru/02.3/10

32

[leprieHIUKYJISIp ¥ HAKJIOHHBIE:

pacCToAHHUC OT TOYKH 10
IINIOCKOCTH, paCCTOAHHUC OT
HpHMOﬁ J0 IINIOCKOCTHU

https://lesson.edu.ru/02.3/10

33

[lepnenauKyIsSIp U HAKJIOHHBIE:

paccTosHUE OT TOYKH 110
IIJIOCKOCTHU, PACCTOSTHUE OT
PSAAMOU 10 TWIOCKOCTH

https://lesson.edu.ru/02.3/10

34

[leprieHIUKYIISIp U HAKJIOHHBIE:

pacCTOSAHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOU 10 TWIOCKOCTH

https://lesson.edu.ru/02.3/10

35

VYTi1bl B IPOCTPAHCTBE: yTOJl
MEXIY MPSIMOU U INIOCKOCTHIO

https://lesson.edu.ru/02.3/10

36

JIByrpaHHbIi yrou, JMHEWUHBIN
yroJ IBYTPaHHOIO yIJIa

https://lesson.edu.ru/02.3/10

37

JIByrpaHHbIN yroJ, JUHEUHBIN
yIoJl ABYI'PAaHHOIO yria

https://lesson.edu.ru/02.3/10

73



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

38

[TepnieHAUKYISIPHOCTD
IJIOCKOCTEMN: MPU3HAK
MEePIEHIUKYIJISIPHOCTH JIBYX
IJIOCKOCTEH

https://lesson.edu.ru/02.3/10

39

[leprieHIUKYIJISIPHOCTD
IJIOCKOCTEN: MPU3HAK
NEPHEHAUKYIIPHOCTH JIBYX
IIJIOCKOCTEN

https://lesson.edu.ru/02.3/10

40

[lepnieHAUKYIISIPHOCTD
IJIOCKOCTEN: MPU3HAK
MEPIIEHAUKYJISIPHOCTHU JIBYX
IJIOCKOCTEN

https://lesson.edu.ru/02.3/10

41

Teopema o Tpéx
MEePIEHIUKYIIIpax

https://lesson.edu.ru/02.3/10

42

Teopema o Tpéx
MEPHEHIUKYJIIIpax

https://lesson.edu.ru/02.3/10

43

Teopema o Tpéx
MEPHEHIUKYJIIIpax

https://lesson.edu.ru/02.3/10

44

KonTtponbsHas paborta no remam
"[lepieHANKYASAPHOCTD
NPSAMBIX U TUIOCKOCTEN" U
"Vl MeXIY IPSAMBIMHA U
IIOCKOCTSIMU"

https://lesson.edu.ru/02.3/10
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45

[IoHATHE MHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHHKA, BBITYKJIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOTPaHHUKA

https://lesson.edu.ru/02.3/10

46

[Ipu3ma: n-yronpHas npusMma;
rpaHu U OCHOBAHUS MPU3MBI;
npsiMas U HaKJIOHHAs TIPU3MBbI;
OOKOBas U IOJIHAS
MMOBEPXHOCTH MPU3MBbI

https://lesson.edu.ru/02.3/10

47

[Tapaiutenenurnen,
PSAMOYTOJIBHBIN
MapajuleJIeNUIE] U €T0
CBOMCTBaA

https://lesson.edu.ru/02.3/10

48

[Inpamuna: n-yrojgpHas
MAPaMHJIa, TPAaHU U OCHOBAHUE
NUpPaMUJIbL; OOKOBAs U MOJIHAS
IIOBEPXHOCTH ITUPAMUJIBL;
IIpaBUJIbHAS U yCEUEHHAs
nupamuaa

https://lesson.edu.ru/02.3/10

49

[IpaBrIIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABUIBHOTO
MHOT'OTPAaHHHKA; PaBUIIbHAS
IpU3Ma U IpaBUJIbHAS
MAPaMHU/IA; IPABUIIbHAS
TPEYTOJbHAs NUpaMuIa U

https://lesson.edu.ru/02.3/10
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MpaBUJIBHBINA TETpa’ip; KyO

50

[IpencraBiieHre O MPaBUIbHBIX
MHOTOIPAaHHHUKAX: OKTa3Ip,
TNOJEKa’Ap U UKOCADP.

https://lesson.edu.ru/02.3/10

o1

CumMeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, NPSAMOM, TUIOCKOCTH.
DNEeMEHThl CHMMETPHH B
nupaMuax,
napajuieenune1ax,
IIPaBUJIBHBIX MHOTOI'PaHHUKAX

https://lesson.edu.ru/02.3/10

52

Brrancnenue 2j1eMeHTOB
MHOT'OTPaHHUKOB: pEOPa,
JMaroHaju, yriibl

https://lesson.edu.ru/02.3/10

53

[Tnomans 60koBOI
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSMOUN TPU3MBI,
IO OCHOBAHUM, TEOpPEMA
0 OOKOBOI1 TOBEPXHOCTH
MIPSAMOM ITPU3MBI

https://lesson.edu.ru/02.3/10

54

[Tmomtaas OOKOBOM
MTOBEPXHOCTH M TIOBEPXHOCTH
PaBUIILHOM MUPAMU/IBI,
TeopeMa o TUIoIaau OOKOBOM
ITIOBEPXHOCTH YCEUEHHOMN

https://lesson.edu.ru/02.3/10
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IMUpaMHU bl

55 | KonTponsHas paboTa 1o teme https://lesson.edu.ru/02.3/10
"MHororpaHHuku"
56 | [Tonstue 00 00BEME https://lesson.edu.ru/02.3/10
57 | O6BéM TMpaMuIbI https://lesson.edu.ru/02.3/10
58 | O6BEM TMpaMuIbI https://lesson.edu.ru/02.3/10
59 | O0BEM upaMuIbI https://lesson.edu.ru/02.3/10
60 | O0BEM nupaMu bl https://lesson.edu.ru/02.3/10
61 | O6BEM pU3MBI https://lesson.edu.ru/02.3/10
62 | O6BEM pU3MBI https://lesson.edu.ru/02.3/10
63 | O0BEM npU3MBI https://lesson.edu.ru/02.3/10
64 | KontpoapHas paboTa 1o Teme https://lesson.edu.ru/02.3/10
"OOBEMBI MHOTOTPAaHHUKOB"
65 | IToBTOpenue, 0600IIEHNE https://lesson.edu.ru/02.3/10

cucTeMaTu3anus 3HaHUU.
[TocTpoeHue ceueHuil B
MHOTOTPAaHHUKE
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66

[ToBTOpEeHue, 0600IIeHNE
CHCTEMAaTH3aIMsI 3HaHUM.
Brruuciienue pacctosiHuil:
MEXK]ly ABYMSI TOUYKaMH, OT
TOYKHU JI0 IPSIMOM, OT TOYKH 10
IJTIOCKOCTH, MEXKITY
CKPEILIMBAIOIIUMHUCS TPSIMBIMU

https://lesson.edu.ru/02.3/10

67

Hrorosas KOHTPOJIbHAA pa60Ta

https://lesson.edu.ru/02.3/10

68

[ToBTOpEeHue, 06001IeHNE
cHCTeMaTH3alus 3HaHUH.
Bbruncienue yrioB: MexIy
CKPEIIMBAIOIIUMUCS MIPSIMBIMH,
MEXKy IPSIMOM U TIIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEXy TUIOCKOCTSMU

https://lesson.edu.ru/02.3/10

OBIIEE KOJUIMYECTBO YACOB
110 [TIPOI'PAMME

68
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11 KJIACC

HaumenoBanue paznena  [KomuuectBo OcHOBHOE cofiepKaHHUe OCHOBHBIE BU/IBI IESTEIBHOCTH
(Temnl) Kypca 4acoB o0yyarommuxcs
Tena BpanieHus 12 Cdepa u map: ueHTp, paauyc, AKTYyaJau3upoBaTh (HaKThl © METO/IbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. BzanMHoe pacrionokeHue
chepbl U IIOCKOCTH; KacaTeabHas

IJIOCKOCTH K cepe; miomaas chepsl.

N3o06paxenue chepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOANTH AHAJIIOTUU.

JlaBaThb onpeaenaenus chepsl U 1mapa,
WX LEHTpPa, painyca, JuaMeTpa.
Omnpeneasitb chepy kak purypy
BpAILEHUS] OKPYKHOCTH.
HccienoBath B3auMHOE
pacnosoxeHue chepsl U MIIOCKOCTH,
JIBYX c(ep, HITIOCTPHPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MIOCKOCTH K cdepe,
CBOWCTBO M ITPU3HAK KacaTeJIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCH C T€0JE3UYECKUMHU
JUHUSIMU Ha cepe
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[{unmuHapruYeckas IOBEpXHOCTH,
0o0pa3yronme NUINHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIMHIPHYECKON
noBepxHocTu. L{unmuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
o0pa3syromias U 0Ch; IIONIAh
OOKOBOI1 U TIOJTHOM MOBEPXHOCTH.
N300pakenue umHapa

Ha ITJIOCKOCTH. PaSBépTKa mUuJInHApA.

Ceuenust nunuHApPa (MIOCKOCTBIO,
napajuieIbHOW WIIH
MEPIICHIUKYJISIPHOU OCH ITUIUHIPA)

OOBbACHATD, YTO HA3LIBAIOT
LUAJIMHIPOM, Ha3bIBATh €T0 3JIEMEHTHI.
N3yyarb, 00bICHATDH, KAK ITOJIYYUTH
HWIMHAP MYTEM BpalllCHUS
MPAMOYTOJIbLHUKA.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYITBI
JUTS BBIYHCJICHHS TIOMAA OOKOBOM
MMOBEPXHOCTH LWJIMHAPA.

N3y4yars, pacno3HaBaThb Pa3BEPTKY
HWIMHApA.

N300paxaTh HNUIMHID U €70 CEYCHUS
TUIOCKOCTBIO, TIPOXOJAIIECH YepE3 €T0
OCb, MMapaJICIbHON WJIH
MIEPIIEHINKYJIIPHOU OCH.

HaxoauTh miomany 3TUX CEeYCHUM.
MoaeaupoBarhb pealibHbIE CUTyalluN
Ha SI3bIKE TEOMETPUH, UCCJIEeI0BATH
MMOCTPOCHHBIE MOJEITN

C UCITOJIb30BAHUEM T€OMETPUUECKHUX
MOHSITHH

Konunueckas noBepxHOCTb,
oOpa3yromire KOHUYeCKOn
MOBEPXHOCTH, OCh U BEpIIINHA
KOHHUYECKOU MTOBEPXHOCTH.
Konyc: ocHoBaHue 1 BepinHa,
o0Opa3yrolias U oCh; IJIOIAdhb

OO0BACHATDH, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0
DJIEMEHTBHI.

N3y4yarh, 00bICHATD, KaK MOJY4YUTh
KOHYC IIyTEM BpalCHUs
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOM U MOJHOM MOBEPXHOCTH.
Y ceu€HHbBIN KOHYC: 00pasyromye
Y BBICOTA; OCHOBAHMS U OOKOBasI

MIOBEPXHOCTb.

I/1306pa>1<eHHe KOHYCa Ha IINIOCKOCTH.

Pa3BépTtka koHyca.

CeueHus KoHyca (TUIOCKOCTHIO,
napajuieIbHOM OCHOBAHUIO,

Y TJTOCKOCTBIO, MPOXOIAIIEH
yepe3 BEPILINHY)

N300paxaTh KOHYC U €0 CEYEHUs
IJIOCKOCTBIO, IPOXOSAILEN Yepes OCh,
Y IUIOCKOCTBIO, NIEPIICHAUKYJIIIPHOU
K OCH.

HN3yuyarp, pacno3HaBaThb pa3BEPTKY
KOHYCa.

BbIBOAMTH, HCI0JIB30BATH (OPMYIIBI
JUISL BBIYMCIICHUS TUIOIIA I OOKOBOM
ITIOBEPXHOCTH KOHYCA.

HaxoauThb 1miomia iy cedyeHu,
IIPOXOAIIMX YEepe3 BEPLIMHY KOHYCa
WJIY IEPIICHANKYJIAPHBIX €T0O OCH.
OO0BsACHATH, KAKOE TEJIO HA3BIBACTCS
YCEUEHHBIM KOHYCOM.

HN3y4yarhb, 00BbICHATD, KaK €r0
IIOJIyYUTh ITyTEM BpAILLCHUSA
MPSAMOYTOJIBHOW TPAICLHH.
BbIBOAMTH, NPUMEHATH GOpMYITy
JUTSL BBIYMCIICHUSI TI0Iad OOKOBOM
ITIOBEPXHOCTH YCEYEHHOTO KOHYCa

KomOuHanums Ten BparieHus

1 MHOT'OI'PaHHUKOB. MHOTOTIpaHHHUK,
OTHMCAaHHBINA OKOJIO cheps; chepa,
BITMCAHHAs! B MHOTOIPAHHUK HJIH

B TEJIO BPAIICHHS

AKTYyaJau3upoBaTh (HaKThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

Pemates crepeoMmeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IMOCTPOCHUEM CEUCHUH TEJl BPALLICHHUS,
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C KOMOMHAILIMSIMU TEJ BpallleHUs

¥ MHOTOI'PaHHHMKOB Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEJIUYMH.
HUcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUYeCKre (DaKThl U1 METOIbI
3a7a41 Ha BBIYMCIICHHUE

U I0Ka3aTeILCTBO.

MopenupoBaTh peajbHbIE CUTYaI[UU
HAa SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C HUCITOJIb30BAHUEM T€OMETPUUECKHUX
MMOHSTUHN

OO0OBEMBI TEN

[TonsTre 06 06bEMe. OCHOBHEIC
CBOICTBA OOBEMOB TEII.

O06BEM nMIIMHIpa, KOHYCA.
O0bEM 1mapa u mIomaas chepsl

AKTYyaJu3upoBaTh (HaKkTbl U METO/IbI
MJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUH.

BbIBOAUTH, HCTIOJIB30BATH (DOPMYJIBI
00BEMOB: TIPU3MBI, LIMJIUH]IPA,
MMUPAMUJIbI, KOHYCA; YCEUEHHON
IIAPAMUJIBI U YCEUYEHHOTO KOHYCA.
Pemars cTepeomMeTprueCcKue 3a1a49u,
CBSI3aHHBIE C BHIYMCICHHEM 00BEMOB.
D@opMyIHPOBATH OIPEACIICHNE
IapOBOI'0 CErMEHTA, IIaPOBOTO CJIOS,
11apOBOI'0 CEKTOpA.
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I[pumeHsTh HOpMYIIBI
JUIs1 HAXOXKACHUSI 00bEMOB IIIAPOBOTO
CErMEHTa, I1apOBOro CEKTopa

[Tono0OHbIE TENa B IPOCTPAHCTRE.
CoOTHOIICHHUS MEXKTy TIIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMM MO I0OHBIX
Tell

Pemarts cTepeomMeTpruecKue 3a/1a4u,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOMAABIO chephl.

MoaenupoBarh peanbHbIE CUTYAlUH
Ha A3bIKE€ TEOMETPUH, UCCIEAOBATh
MOCTPOCHHBIE MOJICIIU

C HCTOJIb30BAHUEM I'€OMETPUUYECKUX
TIOHSITHH.

AKTYyaJau3upoBaTh (HaKThl U METOIbI
IJITAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.

Pemarb cTtepeomeTpuyecKue 3a/auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00BEMOB
Y TIOBEPXHOCTEH MOIOOHBIX TEI

B IIPOCTPAHCTRBE.

MopaeaupoBaThb pealIbHbIE CUTYallUH
Ha A3bIKE€ TE€OMETPUU, UCCIEA0BATh
MIOCTPOEHHBIE MOJIEIIN

C UCTOJIb30BAHUEM I'€OMETPUUYECKUX
MTOHSATHMN

BekTopbl ¥ KOOpAUHATEI
B IIPOCTPAHCTBE

10

Bekrop Ha miockoctu
U B ipocTpaHcTBe. ClioxeHne
Y BBIYUTAHHUE BEKTOPOB. Y MHOKEHHE

AKTYaJau3upoBaTh (PakThl U METObI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
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BEKTOpA Ha yucio. Paznoxenue
BEKTOpPA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpasuio
napasulesIenunea.

Pemenue 3anay, CBA3aHHBIX

C IPUMEHEHUEM TIPABUII ICUCTBUI

C BEKTOpaMH.

[IpsimoyronbHast cuctema KOOpAUHAT
B npocTpancTBe. KoopauHatel
BekTOpa. [[pocrenmme 3anaun

B KOOpJAMHATAX. YTOJI MEXKIY
BekTOpamu. CkanspHOe
MPOU3BEICHNUE BEKTOPOB.
Brruucnenne yrioB Mexay npsMbIMU
Y TTIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METOA
IIPY PELIICHUHU T€OMETPUUYECKUX 3a]1a4

OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

DopMyJHUPOBATH IPABUIIO
napasuieJienunea npy CiI0KeHUN
BEKTOPOB.

CriaabIBaTh, BHIYUTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA ITUX
omnepanui.

JaBaTh onpenesieHue NpsIMOyTrOJIbHOM
CHUCTEMBI KOOPAUHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATEI BEKTOPA
4epe3 KOOPAUHATHI €70 KOHIIOB.
BeiBOAUTH, HCIIOIB30BATH (POPMYTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKITY
TOYKaMH.

Boipakarh cKansipHOE TPOU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIUHCIISITH YTOJI MEXTY IBYMSI
BEKTOpaMU, ABYMS MIPSIMBIMH.
Haxoautsb yroy Mexay npsmoit

Y TTIOCKOCTBIO, YTOJI MEXKIY ABYMS
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOIAMM.

BbiBOAUTE, HCII0JIB30BATH (hopmyTy
PacCTOSIHUSL OT TOYKH A0 IUIOCKOCTH
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N CUCTCMAaTHU3alusa 3HAHUM

[ToBTOpEHME, 0000IIEHNE 7

OcHoBHbIE QUTYpPHI, (HAKTHI, TEOPEMBI
Kypca IUTaHUMETPpHUH. 3aaaun
IUTAaHUMETPUU U METOJIbI UX
penieHus.

OcHoBHbIE GUTYPBI, PAKThI, TEOPEMBI
Kypca cTepeoMeTpuu. 3aJauu
CTEPEOMETPUU U METOJIbI UX PEIICHUS

Pemats npocrenmme 3agayu
Ha HaXOXKJECHUE JUINH U YTJIOB

B F€OMETPUYECKUX (pUrypax,
npuMeHsTh Teopemy [ludaropa,
TEOPEMBI CHHYCOB I KOCHHYCOB.

HaXOI[I/ITb IIomajab MHOTIOYI'OJIbHUKA,

Kpyra.
Pacno3naBath 1o00HbIe HUTYDHI,

HaXOJUTh OTHOLUEHUS JUIHH
Y TUIOLIAJICH.

Hcnonb30BaTh IpHU peLICHUN
CTEpPEOMETPUYECKUX 3a]1a4 (haKThI
Y METOJIbl TUTAHUMETPUHN

YACOB I10 ITPOTPAMME

OBILEE KOJIMYECTBO 34

IHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KosnuecTrBo yacoB
Ne Tema ypoka Bcero | Kourpoasbhbie | [IpakTnueckue norp
n/n padoThI padoThI

1 | Cdepa u map: neHTp, paauyc,
TUaMeTp; TUIOIIAIb
MOBEPXHOCTH Chepbl

https://lesson.edu.ru/02.3/11
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https://lesson.edu.ru/02.3/11

B3auMHoe pacnosnoxxeHue
cdepsl U MII0CKOCTH;
KacarelibHas IIOCKOCTh K

cdepe; miomanb cheps

https://lesson.edu.ru/02.3/11

N3o6pakenne cdepsl, mapa Ha
miockoctu. CedeHus mapa

https://lesson.edu.ru/02.3/11

[HunuHaapuyeckas
MIOBEPXHOCTh, 00pa3yoIue
UWJIMHIPUYECKON
MMOBEPXHOCTH, OCh
UWJIMHIPUYECKON
MTOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

[uuHAp: OCHOBAHUS U
OOKOBasi IOBEPXHOCTb,
oOpazymoIias U 0Ch; IJIOMIAdb
OOKOBOH U TTOJTHOM
MTOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

N3o0pakeHne MUIMHAPA HA
II0CKOCTH. Pa3BépTka
nunHapa. CeueHus HUauHApa
(TUTOCKOCTBIO0, MapaIIeIbHON
WJIU TIEPIIEHIUKYJIISIPHON OCH
HUAJIUHIPA)

https://lesson.edu.ru/02.3/11

Konnueckas moBepxXHOCTb,
oOpa3yronme KOHNIECKON

https://lesson.edu.ru/02.3/11
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IMOBCPXHOCTHU, OChb U BCPIINHA
KOHHUYECKOM ITOBCPXHOCTHU

Konyc: ocHOBaHME U BEpIINHA,
oOpa3yromias 1 0Ch; TUIOIIAIb
OOKOBOM U TOJTHOM
MOBEPXHOCTHU

https://lesson.edu.ru/02.3/11

Y ceu€HHbIN KOHYC:
oOpa3yroIue 1 BhICOTA;
OCHOBaHMSI 1 OOKOBast
MOBEPXHOCTh

https://lesson.edu.ru/02.3/11

10

N300pakeHne KoHyca Ha
II0CKOCTH. Pa3BépTka KoHycCa.
Ceuenus koHyca (TIJI0CKOCTHIO,
MapajyIeIbHOM OCHOBAHUIO, U
IIJIOCKOCTBIO, IPOXOASIIEN
yepe3 BEPIIHHY)

https://lesson.edu.ru/02.3/11

11

KomOunarus ten BpamieHus v
MHOTOTPAHHUKOB

https://lesson.edu.ru/02.3/11

12

MHororpaHHuK, ONMCAHHBIN
okoJ10 cdepsl; chepa,
BIIMCAHHAS] B MHOTOT'PAHHUK
WM B TEJIO BpallleHHUsI

https://lesson.edu.ru/02.3/11

13

[ToasaTre 006 00BEME.
OCHOBHBIE CBOMCTBA 00OBEMOB

https://lesson.edu.ru/02.3/11
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TCI

14 | O0béM muMHApa, KOHYCa https://lesson.edu.ru/02.3/11

15 | OObéM mIapa u TIoIMmaIh https://lesson.edu.ru/02.3/11
cepbl

16 | I[TogoOHEIC TENa B https://lesson.edu.ru/02.3/11
npoctpancTBe. COOTHOIICHUS
MEXIy TIOMAIMU
MOBEPXHOCTEH, 00BEMaMuU
MOJO0OHBIX TEN

17 | KoHTposbHas paboTa 1o https://lesson.edu.ru/02.3/11
temam "'Tena Bpamenus" u
"O0bemsl Ten"

18 | BekTop Ha MJIOCKOCTH | B https://lesson.edu.ru/02.3/11
MIPOCTPAHCTBE

19 | CrnoxeHue U BbIUUTAHHE https://lesson.edu.ru/02.3/11
BEKTOPOB

20 | YMHOXEHHE BEKTOpa Ha YUCIIO https://lesson.edu.ru/02.3/11

21 | Pa3noskeHue BEKTOpa Mo TpEM https://lesson.edu.ru/02.3/11

HEKOMILJIAHAPHBIM BEKTOPAM.
[IpaBuio napauienenunena
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22

Pemenue 3amay, CBSI3aHHBIX C
MIPUMEHCHUEM MPABUI
JICUCTBUI C BEKTOpAMU

https://lesson.edu.ru/02.3/11

23

[IpssMoyTOsIBHAS cCUCTEMA
KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocrenmmue 3anaun B
KOOpJIMHATax

https://lesson.edu.ru/02.3/11

24

VYron Mexay BEKTOpamu.
CkansipHo€ IpOU3BEJICHHE
BEKTOPOB

https://lesson.edu.ru/02.3/11

25

Brruncienne yrioB Mexay
IPSAMBIMH U IUNIOCKOCTSIMU

https://lesson.edu.ru/02.3/11

26

KoopannaTHO-BEKTOPHBIN
METOJ1 IIPU PELIEHUN
reOMETPUYECKUX 3a]a4

https://lesson.edu.ru/02.3/11

27

KonTtponbsHas pabota o teme
"BekTopbl 1 KOOP/IUHATHI B
IPOCTpaHCTBE"

https://lesson.edu.ru/02.3/11

28

[ToBTOpEeHue, 06001IeHNE U
CUCTEMAaTHU3aLUsA 3HAHWUM.
OcHoBHBIE PUTYPBI, HAKTHI,
TEOpEMBI Kypca IUIAHUMETPUN

https://lesson.edu.ru/02.3/11
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29

[ToBTOpEeHue, 0600IIeHNE U
CUCTEMAaTH3aINs 3HAHUH.
OcHoBHBIE PUTYPBI, HAKTHI,
TEOPEMBI Kypca TUIAHUMETPUN

https://lesson.edu.ru/02.3/11

30

[ToBTOpEeHME, 0600IICHNE 1
CHUCTEMAaTHU3aLUs 3HAHU.
3ajauu IIaHUMETPUU U
METO/Ibl UX PEIICHUS

https://lesson.edu.ru/02.3/11

31

[ToBTOpEeHue, 0600IIeHNE U
CHUCTEMaTHU3aIIMS 3HAHUH.
3a1aun IIaHUMETPHUH U
METOJTbI X PEIICHUS

https://lesson.edu.ru/02.3/11

32

[ToBTOpEHuUe, 006001IeHNE U
CUCTEMATHU3aLIMs 3HAHUM.
OcHoBHBIE PUTYPBI, (HAKTHI,
TEOPEMBI Kypca CTEpEOMETPHUH

https://lesson.edu.ru/02.3/11

33

HToroBast KOHTpOJIbHAS paboTa

https://lesson.edu.ru/02.3/11

34

IToBTOpEeHue, 0600IIEHNE U
cUCTeMaTHU3aIus 3HaHUI

https://lesson.edu.ru/02.3/11

OBIIEE KOJUIMYECTBO YACOB
110 [TPOTPAMME

34
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTUKA»

MNOACHUTEJIBHAA 3AIITMCKA

VYuebHubiii kypc «BeposSTHOCT, M CTaTUCTHUKA» 0a30BOTO YPOBHS SIBISIETCS
OPOAODKEHHEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpOBHS
OCHOBHOT0 00111er0 00pa3oBaHusl. YUeOHbIM Kypc MpeaHazHayeH s (opMuUpoBaHUS
y 00y4arouuxcsi CTaTUCTUYECKON KYJIbTYPhl M IOHUMAHUSL POJIM TEOPUU BEPOSATHOCTEMN
KaK MaTEeMaTHYECKOTO MHCTPYMEHTA JUIA U3YYCHHS CIYYaHBIX COOBITHM, BEIUYUH H
nporieccoB. [lpum  u3ydeHum y4eOHOrO Kypca OO0OTamamTCs MpeACTaBICHUS
00ydJaronmmxcsi 0 METoJaX MCCIICIOBaHNUS U3MEHYMBOTO MUPA, PA3BUBACTCS MTOHUMAHUE
3HAYUMOCTH U OOIIHOCTH MaTEeMaTHYECKUX METOJIOB IMO3HAHHUS KaK HEOThEeMIIEMOU
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUSI.

Copepxxanne yueOHOTO Kypca HampaBlIeHO Ha 3aKperuieHUe 3HAHHMA, TTOTyYEeHHBIX
IpU W3YYCHHH Kypca Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHHsS, U Ha Pa3BUTHE
MPEICTABICHUN O CIy4alHBIX BEJIMYMHAX M B3aUMOCBS3AX MEXIY HUMH HAa BaKHBIX
pUMeEpPax, CIOKEThl KOTOPBIX TMOYEPIHYTHl M3 OKpYKawllero mupa. B pesynbraTe
y oOywaromuxcsi  JOJDKHO  copmMupoBaThCcsi — MpeACTaBICHHME O  HauOolee
YIOTPEOUTENBHBIX M OOIIMX MAaTEMATHICCKUX MOJIEIAX, UCIOIb3yEeMbIX JIJIST OTIFCAHMS
AHTPONIOMETPUICCKUX U IeMOTpaprUeCcKuX BEIMUMH, IIOTPEITHOCTEH B Pa3IUIHOTO POJIa
U3MEPEHUSIX, JUIMTEIIbHOCTH  O€30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBIICHUI U MTPOIIECCOB B OOIIECTBE.

B cooTBeTcTBMM C yKa3aHHBIMH IIEJSIMH B CTPYKType Y4YeOHOro Kypca
«BeposITHOCTh M CTaTUCTHKA» JJIA YPOBHS CpeliHero oliero oopazoBanus Ha 0a30BOM
YPOBHE BBIICJICHBI CIICYIOIINE OCHOBHBIE COJAEpX)aTelbHble JHUHUH: «CiydaiiHbie
COOBITHS ¥ BEPOSITHOCTIY, «CITydaifHbIC BETMYUHBI U 3aKOH OOJBIIINX YHCEID».

Baxnyro d9acth y4eOHOTO Kypca 3aHUMaeT W3YYCHHE TE€OMETPUYECKOTO U
OMHOMMAJILHOTO pacHpeeNieHuii W 3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM pacpe/IeJICHUSIMHU.

Conepxaane nuHUN «CiaydaliHbIE COOBITHS M BEPOSTHOCTH» CIYKHUT OCHOBOU
st (OPMUPOBAaHMS TIPEACTABICHUM O PacHpeeCHUN BEPOSTHOCTEH MEXIY
3HAUYCHUSIMU CITyYalHBIX BEJIIMYWH, a TaKXKe dTa JHMHHS HeoOxoaumma Kak 0asza
JUTSL U3yYEHUS 3aKOHA OOJIBIIMX 4yuceN — (yHAaAMEHTAIBHOTO 3aKOHA, JEHCTBYIOIIETO
B MPUPOJIC U OOIIECTBE U MMEIOIIETO MaTeMaThyeckyio (opmanmzanuio. CaM 3aK0H
OONBIIMX YHCENI Tpejaraercs B O3HAKOMUTEIBHOW (opMe ¢ MHUHUMAIbHBIM
UCTIOJIb30BaHUEM MaTEeMaTHUECKOTO popMaIn3Ma.

Tembl, cBsi3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BEITUYHMHAMH, AKIEHTUPYIOT
BHUMAaHHE O0YYaIOINUXCs HA OMUCAHUU U M3YYCHHUH CIIYYalHBIX SBJICHUN C TTOMOIIBIO
HEeMpepbIBHbIX (PYHKIMHA. OCHOBHOE BHHUMAHME YIEISIETCS MOKa3aTEIbHOMY U
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HOPMAJIbHOMY pacHpeleCHUsIM, TPU OSTOM MPEANOJaraeTcsi O03HAKOMHUTEILHOE
U3yUYCHUE MaTepralia 0e3 J0Ka3aTeIbCTB MIPUMEHSIEMBIX (PAKTOB.

OOmiee 4YHCIIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yyd4eOHOTO Kypca
«BeposTHOCTh M cratucTHKa» — 68 dacoB: B 10 kmacce — 34 vaca (1 wac B Hemero),
B 11 xnacce — 34 yaca (1 vac B HeZieIi0).

COJEPXAHHME OBYUYEHUA

10 KJIACC

[IpeacraBieHre JaHHBIX C MOMONIbIO Tabmuir W jguarpamm.  CpenHee
apuMeTHIecKoe, MeIMana, HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHUSI, pa3Max, JUCTICPCUS
U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.

CrnydyaiiHble SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHSA. DJIEMEHTapHbIC
coObiTust (Mcxonabl). BepoATHOCTH ciydailHOro coObITHA. bau30CcTh 4YaCTOTHI U
BEPOSATHOCTU COOBITHI. CiydailHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
coOBITUSIMU. BeposiTHOCTH COOBITHII B OMBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Onepauun HajJ COOBITUSIMU: TEpeceuYeHue, OObEIUHEHUE, MPOTUBOMOJIOKHBIC
coObITust. Jlnarpammel Ditnepa. @opmyria ClIOKEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHE BEpPOATHOCTEW. JlepeBo  CiydailHOTO
skcniepuMenTa. @opmyiia nojaHou BeposiTHOCTU. HezaBucuMeblie COOBITHS.

KomOunaropHoe mnpaBuno yMmHOxkeHUs. llepectanoBku u daktopuan. Yucno
couetanuii. Tpeyronbauk [lackans. ®opmyna bunoma HeroToHa.

bunapubiii cinyuyaliHbIl OMBIT (KCIIBITAHUE), YCIeX W Heyaada. HesaBucumbie
ucnbiTanud. Ceprsi HE3aBUCUMBIX UCIBITAHUN 10 TIEpBOTO ycnexa. Cepusi He3aBUCUMBIX
ucnblTaHu bepHysu.

CnydaitHas BennuuHa. Pactipenenenue BepossTHOCTEN. J[narpaMmma pacrpeaeieHusl.
[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAUMHBIX BEIWYWH: MATEMATHUYECKOE OXKHUIAHUE,
JIUCIIEpCHsT M CTaHOApPTHOE OTKJIOHEeHWe. IIpuMepbl NpUMEHEHMs MaTeMaTU4ECKOIo
OXHUJaHHS, B TOM YHMCJIE B 3aJadyax M3 IIOBCEAHEBHOM XU3HU. MaremaTthdeckoe
OXUJaHHe OMHApHOW CilydailHOW BeJWYMHBL. MareMaTH4ecKoe OXKUIAHHE CYMMBbI
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCcKOoe OKMIAHUE U JUCIIEPCHUS TE€OMETPUUYECKOTO U
OMHOMHUAJIBHOTO pacIpe/IeICHUN.

3akoH OOJBIIMX YUCENT U €T0 POJib B HayKe, MpUpoje u oodmecTBe. BriOopouHsIii
METO/]I UCCIIEIOBaHUM.

[Ipumepsl HENpepBIBHBIX  CIIydyalHbIX Beau4yuH. [loHsATHE O IUIOTHOCTH
pacnpeneneHus. 3agaud, NPHUBOIAIIME K HOPMaJIbHOMY pacrpeaeieHnro. [lonsTue
0 HOPMAJIBHOM PAaCIIPEIECIICHNH.
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INPEAMETHBIE PE3YJIBTATBI

K koniy o6ydenus B 10 kiacce o0ydaronuics MojJyqduT CJICAYIOMKE MPeIMETHBIC
pe3yabTaThl:

YUTATh U CTPOUTH TAOJHUIIEI U JUATPAMMEI;

OTIEpUPOBATh TIOHATHSMH: CpelHee apupMETHIECKOe, MeIuaHa, HauOoJbIIee,
HaMMeEHbIIIee 3HaUYeHUe, pa3Max MacCUBa YUCIIOBBIX JJAHHBIX;

ONEepUPOBAThH MOHATUIAMHU: CIIyYalHBINA SKCIIEPUMEHT (OIBIT) U CIIydyalHOE COOBITHE,
AJIIEMEHTapHOE COOBITHE (BJIEMEHTAapHBIA HCXOJ]) CIYy4alHOrOo OIbITa, HAaXOJUTh
BEPOSITHOCTH B OMBITaX C PAaBHOBO3MOXXHBIMH CITyYaHBIMU COOBITHUSIMHU, HAXOIUTh U
CpPaBHUBATH BEPOSTHOCTU COOBITHI B M3yUYEHHBIX CIyYaliHbIX KCIIEPUMEHTAX;

HaXOJUTh U (HOPMYIUPOBATH COOBITHA: TEPECCUCHHE U OOBEIMHEHHE JTaHHBIX
CcOOBITHUM, COOBITHE, TPOTUBOMOJIOKHOE JIAHHOMY  COOBITHIO,  TOJb30BATHCS
quarpaMMmamu Jisepa u GopMyIIoN CII0KeHHS! BEPOATHOCTEN TIPU pElICHUU 33/1aY;

OTepUPOBATh TMOHSATUSMU: YCIOBHAS BEPOATHOCTh, HE3aBUCUMBIC COOBITHS,
HAXOJIUTh BEPOSTHOCTH C TMOMOINBIO TpaBWiIa YMHOXEHHUSA, C TOMOIIbIO JIepeBa
CIIy4alHOTO OMBITA;

NPUMEHATh KOMOWHATOPHOE TIPaBMJIO YMHOXKEHUS TIPH PEIICHHH 33]1ad;

OIepUPOBATh MOHATUSMU: UCIIBITAHUE, HE3AaBUCUMbIC UCIIBITAHUS, CEPUs
UCITBITAHWM, YCIIEX U HeyJa4a, HAXOAUTh BEPOSITHOCTHA COOBITUH B CEPUN HE3aBUCUMBIX
UCITBITAaHUM JI0 TIEPBOTO YCIIeXa, HAXOIUTh BEPOSITHOCTA COOBITHI B CEPUU MCTIBITAHUN
bepnynnu;

OTIepUpPOBATh TMOHATUSAMU: CIy4daiiHasi BEIMYWHA, pacIpe/iesieHne BEpOSITHOCTEH,
TuarpaMMa pacrpeneeHusl.

K xoniry oOyuenus B 11 kiacce 00y4aroniuiicss MOJIYIHUT CIETYIONINE MPEIMETHBIC
pe3yJbTaThI:

CpaBHUBATh BEPOATHOCTU 3HAYEHUU CIIyYalHOMN BEJIMYUHBI 110 PACIIPEACIICHUIO WU
C ITOMOIIBIO TUATPAMM;

ONIEPUPOBAThH MOHATUEM MATEMATUYECKOTO OKUJIaHUS, MIPUBOJIUTH MPUMEPHI, KAK
INPUMEHSIETCS. ~MaTeMaTU4YeCKOE  OXHMIAHWE  CIIy4YalHOM  BEJIMYUHBI  HAXOJUTh
MaTeMaTUYECKOE OKUIAHUE 110 JAHHOMY PaclpeeIeHUIO;

UMETh TMpPEJCTaBICHUE O 3aKOHE OOJIBIIIUX YHCET,;

HUMETb MPEJICTABICHUE O HOPMAIBLHOM pacipeieiCHUN.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue pazgena  |KommuecTtso OcHOBHOE cofepKaHne OcHOBHBIE BU/IBI J€ATEIBHOCTH
(TembI) Kypca 4acoB 00yJaronuxcs
[IpencraBieHne JaHHBIX 4 IIpencraBnenye JaHHBIX C IIOMOIIBIO N3Baekats nHpOpManuio 13 TabIuIl
Y OIHCATEIIbHAs CTaTUCTUKA Tabnui u quarpamm. Cpennee U AxarpaMM, HCHOJIb30BaTh TAOJIHIIbI
apupMeTnyecKkoe, MeIaHa, Y IMarpamMmMBbl JUIs IPEICTABICHUS
HauOoJbllIee U HAUMEHbLIEe CTaTUCTUYECKUX TaHHBIX.
3HA4YEHUS, pa3Max, TUCIEPCHs, Haxoaurtsb onrcarenbHble
CTaHAAPTHOE OTKJIOHEHUE YUCIIOBBIX XapaKTEPUCTUKY JTaHHBIX.
HabOpoB BoiaBUraTh, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CiydalHON U3MEHUYUBOCTU
U OTIpeseNsonmX e€ gpakropax
Ciry4ailHbIE OIBITHI 3 Cry4daiiHble SKCTIEPUMEHTHI (OTIBITHI) BoiaeasiTb Ha mpuUMepax ciry4anHbIe

U CIy4alHbIC COOBITHS,
OTIBITHI C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOdaMU

U CTy4aiiHbIe COOBITHSI.
DneMeHTapHbIe COOBITUS (MCXOIBI).
BeposTHOCTB citydaiiHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OTIBITAX

C PaBHOBO3MOKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas padora

COOBITHS B OMTMCAHHOM CITy4aiiHOM
OTIBITE.

DopMyJIUPOBATH YCIOBHS MPOBEACHUS
CJIy4alHOTO OTIBITA.

Haxoauth BepOsSITHOCTH COOBITUIA

B OIBITaX C PABHOBO3MOKHBIMHU
HCXOJaMH.

MoaeaunpoBarhb OIbITHI

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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HCXOJIaMH B XOJI€ MPAKTUIECKON
paboTHI

Omnepanuu Hasx COOBITUAMH,
CJI0’KEHUE BEPOSITHOCTEN

Onepauuu HaJ COOBITUAMU:
nepecedyeHue, 00beTMHEHUE COOBITHIA,
MIPOTHUBOIIOIOKHBIE COOBITHSI.
Juarpammel Ditnepa. opmyna
CJIOKEHUSI BEPOSITHOCTEH

Hcnoan3oBath quarpaMMsl Jisepa

U CJIOBECHOE OIMCAaHUE COOBITUI

U1t GOPMYITMPOBKU U M300pasKEeHUs
00BEIMHEHUS U TIEPECEUCHUS COOBITHIA.
Pemarh 3aa4M ¢ UCIIOIB30BaHUEM
(bOpMyJIBI CI0KEHUS BEPOSTHOCTEM

Y cIIOBHAsI BEPOSITHOCTS,
JIEPEBO CIYYAUHOTO OIIbITA,
dbopmyra mogHOM
BEPOSTHOCTHU

U HE3aBUCUMOCTh COOBITUI

VY cnoBHAsI BEPOSITHOCTE. Y MHOYKEHHE
BEPOSTHOCTEN. J[epeBO CiydaitHOTro
akcriepumenTa. opmyria MoJIHOu
BeposiTHOCTU. HezaBucumbie COOBITHS

Pemarts 3agaum Ha Hax0XICHUE
BEPOSATHOCTEU COOBITUH, B TOM YHUCJIIE
YCJIOBHBIX C MIOMOIIBIO I€peBa
CIIy4ailHOTO OTBITA.

Onpenensitb HE3aBUCUMOCTb COOBITHIA
1o ¢opmyJie U MO OpraHu3aluu
CIIy4ailHOTO OMbITa

DneMeHTbl KOMOMHATOPUKHU

KomOunaropHoe mpaBuio
yMHO)eHus. [lepectaHoBKH

u ¢akropuan. Yucio couetaHui.
Tpeyronbauk [lackans. ®opmyna
ounoma HeroTona

Hcnmoab30BaTh NPaBUIIO YMHOKEHUS
JUISL IEPEUNCIICHUS COOBITUI

B CIIy4ailHOM OIIBITE.

IMoab3oBaThes popmyoit

U TpeyroyibHUKoM Ilackans

JUISL OTIPEZICNIEHNS YUCIIa COUETAHUM

Cepuu nociea0BaTeIbHBIX
HCIIBITAHUI

bunapHbIil CitydaliHBINA OIIBIT
(ucnpITaHuE), ycrex U Heyiava.
HezaBucumele ucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUNA JJO IEPBOTO

Pa30uBaTh CI0XXHBIE SKCIIEPUMEHTHI
Ha OTJICTLHBIC UCTIHITAHU.
OcBauBaTh NOHATHS: UCTIBITAHUE,
cepusl He3aBUCUMBIX UCIIBITAHUM.
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ycnexa. Cepus He3aBUCUMBIX
YCTIbITaHuN bepHyIun.
[IpakTuueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

IIpuBoauTh NpUMepbI cepuit
HE3aBUCUMBIX UCIIBITAHUMN.
Pemartsb 3agaum Ha OMCK
BEPOATHOCTEH COOBITHIA B CEpUU
MCIIBITAHUI JIO TIEPBOr0 ycrexa

Y B CEpHUSX UCIIBITAHUN bepHyIu.
N3yuaThb B X0/1€ IPAKTHYECKOM
PadoOTHI C UCIIOIH30BAHUEM
AJIEKTPOHHBIX TA0JIUIl BEPOSITHOCTU
COOBITHH B CEpUSIX HE3aBUCHUMBIX
VCTIBITAaHUU

CityyaliHbl€ BEJTUYMHBI
U pacnpeneneHus

CnyyaiiHas BEIUYMHA.
Pacnpenenenne BeposiTHOCTEMN.
Juarpamma pacnpenenenus. Cymma

" IIPOU3BCACHUC CﬂyqaﬁHbIX BCJINYHH.

[Ipumepsl pactipeneneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
¥ OMHOMHAJILHOE

OcBauBaTh NOHATHA: CIIydaiiHas
BEJIMUMHA, pacipeiesiCHUe, Ta0auIa
pacnpeneneHus, JuarpaMmma
pacrpeieeHusl.

IIpuBoauTh NpUMeEpHI
pacnpeenieHnid, B TOM YHCIIE
r€OMETPUYECKOr0 U OMHOMHUAJILHOTO.
CpaBHMBATB pacnpeieneHus
CIIyYallHbIX BEJIUYUH

HaxoanThb 3HaAYCHUS CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHH.

CTpouTths U pacno3HaBaTh
reoOMeTpPUYECKOe 1 OMHOMHUAIIBHOE
pacrpeneneHue
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[ToBTOpEHuUE, 00001ICHUE, 5

CHUCTCMAaTHU3alluA 3HAHUU

OnucarenbHast CTATUCTHKA.
CityyaifHbI€ OTIBITHI U BEPOSATHOCTH
CIy4JaitHeIX coObITHI. OTniepanuu Hal
COOBITUSIMH. DJIEMEHTHI
KOMOMHATOPUKHU, CEPUU HE3aBUCUMBIX
HUCHIBITAaHUHN

IHoBTOPATH N3y4EHHOE
Y BBICTPAMBATh CUCTEMY 3HAHUU

OBILEE KOJIMYECTBO 34

YACOB I10 I[TPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KosuuecTBo yacoB
Ne Tema ypoka Bcero | Konrpoasusie | [IpakTnyeckue noP
n/n padoThbI padoThI
1 | [IpencraBieHue TaHHBIX C 1 https://lesson.edu.ru/02.4/10
MTOMOILBIO TAOJUIl U THarpaMmm
2 | Cpennee apudmeTnueckoe, 1 https://lesson.edu.ru/02.4/10
MearaHa, HanOoJIbIllee 1
HaWMEHbIIIee 3HAYCHUS,
pasMax, JUCTepCus,
CTaHAApTHOE OTKJIOHEHUE
YUCJIOBBIX HAOOPOB
3 | Cpennee apudpMeTHIECKOE, 1 https://lesson.edu.ru/02.4/10
MearaHa, HanOobIIee 1
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https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

HaMEHbIIIee 3HAYCHWS,
pa3Max, Tucrepcus,
CTaHJIapTHOE OTKJIOHCHHE
YHUCJIOBBIX HAOOPOB

Cpennee apudmeTudeckoe,
MearaHa, HanOoIbIlIee 1
HAaUMEHbBIIICe 3HAYCHMS,
pa3Max, Tucrepcus,
CTaHJIaPTHOE OTKJIOHCHHE
YHCIIOBBIX HAOOPOB

https://lesson.edu.ru/02.4/10

CnyyaitHble SKCIIEPUMEHTBI
(OTIBITHI) U CIy4YalHbIE
COOBITHS. DJIEMEHTapHbIE
COOBITUSI (MCXOIBI)

https://lesson.edu.ru/02.4/10

BepostHOoCTh CitydaliHOTO
coObITHs. BepositTHoCcTH
COOBITUH B OMbITaX €
PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSMHU

https://lesson.edu.ru/02.4/10

BeposTHOCTB CitydaitHOTO
coObITHs. [IpakTuueckas
pabota

https://lesson.edu.ru/02.4/10

Omnepauuu HaJ COOBITUSMU:
nepeceueHue, 00beIMHEHNE
COOBITHH, MPOTHUBOTIOJIOKHBIC

https://lesson.edu.ru/02.4/10
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https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

coObITHs. Jlnarpammel Ditnepa

dopMmyna CI0KEHUS
BEPOSITHOCTEN

https://lesson.edu.ru/02.4/10

10

Y coBHAsI BEPOSITHOCT.
YMHOXKEHHE BEPOATHOCTEU.
JlepeBo ciryyaitHOTro
AKCIIEPUMEHTA

https://lesson.edu.ru/02.4/10

11

VY cnoBHasI BEpPOSITHOCT.
YMHOKEHHE BEPOSITHOCTEM.
JlepeBo ciy4aitHOTO
AKCIIEPUMEHTA

https://lesson.edu.ru/02.4/10

12

YcnoBHAsI BEPOSITHOCT.
YMHOXKEHHUE BEPOATHOCTEM.
JlepeBo ciy4aitHOTO
DKCIIEPUMEHTA

https://lesson.edu.ru/02.4/10

13

dopMyna IOJIHOU
BEPOATHOCTHU

https://lesson.edu.ru/02.4/10

14

dopmyiia OJTHOU
BEPOSTHOCTHU

https://lesson.edu.ru/02.4/10

15

dopmyiia OJTHOU
BEPOSITHOCTH

https://lesson.edu.ru/02.4/10
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https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

16

KountponbHas paborta

https://lesson.edu.ru/02.4/10

18

Komb6unaropHoe npaBuio
YMHOXKEHUS

https://lesson.edu.ru/02.4/10

19

[lepectanoBku u dakTopuan

https://lesson.edu.ru/02.4/10

20

Yuciio couetavuin

https://lesson.edu.ru/02.4/10

21

Tpeyronpauk ITackans.
®dopmyna 6uHoMa HeroToHa

https://lesson.edu.ru/02.4/10

22

bunapHbIi CityyallHBINA ONIBIT
(ucrmpITaHuE), ycnex u
Heynada. HezaBucumele
ucnsiTanus. Cepus
HE3aBUCUMBIX UCIBITAaHUH 10
IIEPBOTO ycIexa

https://lesson.edu.ru/02.4/10

23

Cepusi HE3aBUCUMBIX
ucnbITaHui bepHyinu

https://lesson.edu.ru/02.4/10

24

Cepust HE3aBUCUMBIX
ucnelTanui. [Ipaktuueckas
paboTa C UCIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIUIL

https://lesson.edu.ru/02.4/10

25

CrnyyaiiHasi BeJIMYMHA

https://lesson.edu.ru/02.4/10
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https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

26

Pacnipenenenue BepossTHOCTEM.
Jluarpamma pacrpenencHus

https://lesson.edu.ru/02.4/10

27

CymMmMma u mpou3BeicHUE
CJIIyYalHBIX BEJIMYNH

https://lesson.edu.ru/02.4/10

28

CymMa u mpousBeeHue
CJIy4aliHbIX BEJTUYHUH

https://lesson.edu.ru/02.4/10

29

[Ipumepsl pactipeneneHuil, B
TOM YHCJIE TEOMETPUUYECKOE U
OMHOMHMAIIEHOE

https://lesson.edu.ru/02.4/10

30

[Ipumeps! pactipenenenuil, B
TOM YHUCJIE TEOMETPUUECKOE U
OMHOMHAJIBHOE

https://lesson.edu.ru/02.4/10

31

[Ipumeps! pactipenenenuit, B
TOM YHCJIE TEOMETPUUYECKOE U
OMHOMHAIIEHOE

https://lesson.edu.ru/02.4/10

32

IToBTOpeHue, 0600IICHNE U
cUcTeMaTH3alus 3HaHUI

33

IToBTOpEeHue, 06001ICHNE U
cucTeMaTHu3alysl 3HaHUu!

https://lesson.edu.ru/02.4/10

34

HroroBast kKoHTpoOsIbHAS paboTa

https://lesson.edu.ru/02.4/10
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https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10
https://lesson.edu.ru/02.4/10

35

IToBTOpeHue, 0600IICHNE U
CHCTEMATH3AIMS 3HAHUI

OBIIEE KOJUIMYECTBO YACOB
110 [TIPOI'PAMME

35
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11 KJIACC

CIIy4allHOW BEJIMYMHBI

MaTE€MaTUYECKOIrO OKUJAHUS
(cTpaxoBaHue, 10TEPES).
MaTteMaTuyeckoe 0KuJaHuEe CyMMBbI
CIIyYalHbIX BEJINYMUH.
MaremMaTnyeckoe 0KH1aHne
r€OMETPUYECKOr0 U OMHOMHAIHLHOTO
pacnpeneneHun

HanmenoBanue paznena  |KonmuecTtBo OcHOBHOE coAepKaHUE OCHOBHBIE BU/IBI IEITEIIBHOCTH
(Temnl) Kypca 4acoB 00yJaronuxcst
MaremaTuyeckoe 0)KUIaHue 4 [IpuMepbl TpUMEHEHUS OcBauBaTh NOHATHE MATEMATUYECKOTO

OKUJIaHUS.
IIpuBoauTh 1 00CyKAATH IPUMEPHI
MPUMEHEHUSI MATEMAaTUYECKOTO
OKUJlaHus. Beraucasate
MaTEeMaTHYECKOEe 0’KHJIaHNUE.
Hcnoab3oBarh NoHATHE
MaTEMaTUYECKOrO 0KUIAHUS U €TO
CBOMCTBA IIPYU PEUICHUU 3a1a4.
HaxoaunTsp 1o u3BecTHBIM QopMysiam
MaTEeMaTUYECKOE 05KUJIAHUE CYMMBI
CIIyYalHBIX BEJIMYMH.

HaxoanTsp 1o uzBecTHbIM (hopmynam
MaTEeMaTUYECKHE 0KUJIaHUS CITyYalHbIX
BEJIMYMH, UMEIOIIUX T€OMETPUUYECKOE

¥ OMHOMMAJILHOE pacTpeaesieHUs
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Jucniepcust v cTaHIapTHOE
OTKJIOHCHUE CIIYYarHOU
BEJINYHHBI

Jucnepcnst u ctaHgapTHOE
OTKJIOHEHUE. Jlucniepcun
reOMETPUYECKOTO 1 OMHOMHAIILHOTO
pacrpeneseHusl.

[TpakTrueckas padoTa

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TabOIUIL

OcBauBaTh MOHATHS: TUCTIEPCHUS,
CTaHJIapTHOE OTKJIOHEHUE CIy4yailHOU
BEJIMYMHBI.

Haxoauts qucnepcuto

10 paclpeeeHUIO.

Haxoautsp 110 u3BeCTHBIM (popmyrnam
JUCIIEPCUIO TEOMETPUYECKOTO

1 OMHOMHAJIBHOTO paclpeieieHus,

B TOM YHCJI€ B XOJI€ TPAKTUIECKON
paboOTHI C UCIIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIIINX YHCEJT

3akoH OosbIIKX yncen. BeiOoOpouHbIii
METO/l UCCIIEAOBAHUMN.

[Ipaktrnueckas pabota

C UCTIOJTb30BAHUEM DJICKTPOHHBIX
Ta0IHIL

3HAKOMHUTBCS C BBIOOPOYHBIM METOI0M
UCCJIEI0BAHMS COBOKYITHOCTH JaHHBIX.
N3yyaTtp B X0/1€ MPAKTUUECKON pabOTHI
C MCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0JIMIL] MPUMEHEHHUE BBIOOPOYHOTO
METO/1a UCCIENOBaHU

HenpepsiBHBIE ClyyaliHbIE
BEITUYMHBI (pacrpeesieH s )

[IpuMepbl HENPEPBIBHBIX CIIyYaHHBIX
BeJIn4rH. OyHKIUS ITIOTHOCTH
pactpenenenus. PaBHomepHoe
pacnpeiesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CIIy4yaliHasi BEJIMYMHA, HENIPEPBIBHOE
pacnpezenenue, QyHKIUs INIOTHOCTH
BEPOSITHOCTH.

IIpuBoOaAUTH IPUMEPHI HENPEPBIBHBIX
CIIy4alHbIX BEJINYMH.
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Haxoautb BepOsSITHOCTH COOBITHIA
10 TaHHOW (PYHKIIUM IJTIOTHOCTH, B TOM
YU CIIE PABHOMEPHOTO PaCpeCICHUS

HopwmansHoe pacnipenencHue 2 3anaun, MpUBOIAIINE K HOpMAIbHOMY | OcBamBaTh MOHATHS: HOPMAJILHOE
pacnpezenenuto. OyHKIUS pacrmpeziesieHue.
MJIOTHOCTH M CBOMCTBA HOPMAJILHOTO BobieTh 110 ONMCAHUIO CITydalHbIe
pacmpeseneHusl. BEJIMUMHBI, pacrpeeéHHbIE
[TpakTnueckas padoTa 110 HOPMAJIBHOMY 3aKOHY.
C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX [IpuBoauThL NpUMepHI 335124,
TabIUIL HIPUBOJAIINX K HOPMATbHOMY
pacnpenenennio. HaxoauTtes yncioBbie
XapaKTEPUCTUKU HOPMAJIbHOTO
pacrmpezeneHus 0 U3BECTHBIM
dbopmynam.
Pemarh 3a1aun, cBsI3aHHLIC
C MPUMEHEHHEM CBOICTB HOPMaJIHLHOTO
pacnpeieieHnid, B TOM YHCIIE
C UCTIOJIb30BAaHUEM DJICKTPOHHBIX
Ta0IHI
[ToBTOpEHUE, 0000IIEHNE 19 [IpencraBnenne JaHHBIX C TOMOIIBIO [ToBTOpSATH U3y4YEHHOE U BHICTPANBATh

U CUCTeMAaTH3alus 3SHAHUMN

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHKA, ONBITHI

C PAaBHOBO3MOKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSITHOCTEN COOBITHIT

CHUCTEMY 3HAHUU

10



C MpUMEeHEHUEM (HopMyIT

U rpaguecKuX METO/I0B
(koopauHaTHas npsimMasi, 1€pEBO,
auarpaMmma Diiniepa), cirydaiiHble
BEJINYMHBI U PACIIPEACIICHUS,
MaTEeMaTHYECKOE 0KUITAHUE
CIIy4YalHOM BEJIMYHNHBI

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

HOYPOYHOE IINTAHUPOBAHHUE

11 KVIACC

KoaundyecTBo 4acoB

Ne i/t

Tema ypoka

Bcero | Kourpoabnsbie | [Ipaktuyeckue
padoThI padoThI

LOP

1

[ToBTOpeHue, o600IIEHNE,
cHCTEMaTHu3alMs 3HaHUI.
CityyaiiHbI€ OTIBITHI U
BEPOATHOCTH CITyYalHbIX
coObrTuit. Ceprn HE3aBUCUMBIX
UCTIBITAaHUHN

https://lesson.edu.ru/02.4/11

[ToBTOpEeHue, 06001IEHNE,
cUCTeMaTHu3alysl 3HaHUH.
CityyaiiHbI€ ONBITHI U

https://lesson.edu.ru/02.4/11

10



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

BEPOSITHOCTHU CIIyYalHBIX
coOpITuil. Cepuu HE3aBUCUMBIX
UCTBITAHUHN

[ToBTOpEHuE, 00001ICHME,
CUCTEMATU3aLMs 3HAHUM.
Ciny4aitHble ONBITH U
BEPOSATHOCTH CIIy4alHbIX
coObITuit. Cepuu HE3aBUCUMBIX
HCTIBITAaHUN

https://lesson.edu.ru/02.4/11

[ToBTOpEeHue, o6o0IIEHUE,
CUCTEMaTHU3aIlMs 3HAHUH.
CityyaiiHbl€ OTIBITHI U
BEPOSATHOCTH CIIy4alHBIX
coObITuil. Cepuu HE3aBUCUMBIX
HUCTIBITAaHUN

https://lesson.edu.ru/02.4/11

[Iprmepsl MpUMEHEHUS
MaTeMaTUYECKOrO 0KHIAHHUS
(cTpaxoBaHue, JI0TEPES)

https://lesson.edu.ru/02.4/11

MaremaTHdeckoe OKUIaHue
CYMMBI CITyYalHbIX BEJIUYUH

https://lesson.edu.ru/02.4/11

MaremaTndeckoe OKUIaHue
F€OMETPUUECKOTO U
OMHOMHAJILHOTO
pacnpeneneHuin

https://lesson.edu.ru/02.4/11

10



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

MaremaTn4eckoe OKHIaHue
TCOMETPUUICCKOTO U
OMHOMHAJILHOTO
pacnpeaeneHui

https://lesson.edu.ru/02.4/11

Jlucriepcrst 1 CTaHAAPTHOE
OTKJIOHEHHUE

https://lesson.edu.ru/02.4/11

10

I[I/ICHCpCI/IH N CTaHIapPTHOC
OTKJIOHCHHUC

https://lesson.edu.ru/02.4/11

11

Jlucriepcuy reoOMeTpuIeCcKOro
1 OMHOMHAJIBHOTO
pacnpeneneHus

https://lesson.edu.ru/02.4/11

12

[IpakTruueckas pabota ¢
WCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IuI]

https://lesson.edu.ru/02.4/11

13

3aK0H OOJIBIINX YUCEIL.
Bri6opounbiii MeTox
HCClIeI0BaHNN

https://lesson.edu.ru/02.4/11

14

3aK0H OOJIBIINX YUCEIL.
BriO6opouHnblii MeTOT
HUCClIe0BaHuM

https://lesson.edu.ru/02.4/11

15

[IpakTuueckas pabota ¢
MCIIOJIh30BAHUEM AJIEKTPOHHBIX
TaOJIHI]

https://lesson.edu.ru/02.4/11

10



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

16

Hrorosast koHTpoJIbHAS paboTa

https://lesson.edu.ru/02.4/11

18

[IprumMepbl HENPEPBIBHBIX
CIIy4alHbIX BEJINYUH.

@ yHKIMSA IIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeneeHue U €ro CBOMCTBA

https://lesson.edu.ru/02.4/11

19

[TpumMepbl HENpePHIBHBIX
CIIy4YaliHbIX BEJINYUH.
OyHKIMSA IOTHOCTH
pactpenenenusa. PaBHoMepHoe
pacrpeeseHre U ero CBOMCTBA

https://lesson.edu.ru/02.4/11

20

3agayu, NpUBOASAIINE K
HOPMAJIbBHOMY
pacnpenenennio. OyHKIUA
IUIOTHOCTH M CBOMCTBA
HOPMAJIBHOTO paclpeieieHUs

https://lesson.edu.ru/02.4/11

21

[IpakTuueckas pabota ¢
MCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIHI]

https://lesson.edu.ru/02.4/11

22

IToBTOpEeHue, 0600IICHHE U
cUCTeMaTHu3alysl 3HaHUH.
OmnmucarenpHast CTAaTUCTUKA

https://lesson.edu.ru/02.4/11

10



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

23

IToBTOpeHue, 0600IICHNE U
CUCTEMATH3ALNS 3HAHUIA.
OmnucarenbHast CTaTUCTHKA

https://lesson.edu.ru/02.4/11

24

[ToBTOpEHME, 0600ITICHIE U
CHUCTEMATHU3ALUS 3HAHUM.
OnBITHI ¢ PABHOBO3MOXXHBIMHU
AJIEMEHTaPHBIMU COOBITUSIMU

https://lesson.edu.ru/02.4/11

25

IToBTOpEeHue, 0600IICHNE U
CHUCTEMaTHU3AIMS 3HAHUH.
OMnBITE ¢ PABHOBO3MOXKHBIMHU
3JIEMEHTApHBIMU COOBITUIMU

https://lesson.edu.ru/02.4/11

26

[ToBTOpEHue, 06001IEHNE U
cucTeMaTu3alis 3HaHU.
Brruucnenne BeposaTHOCTEN
COOBITHH C MPUMEHEHUEM
dbopmyn u rpadpuuecKux
METO/I0B (KOOpAUHATHAS
npsimasi, IepeBo, AuarpaMmma
Ditniepa)

https://lesson.edu.ru/02.4/11

27

IToBTOpeHue, 0600IICHNE U
cUCTeMaTH3alysl 3HaHUH.
Brruuciienue BeposiTHOCTEN
COOBITHH C MPUMEHEHUEM
dbopmyn u rpadpuuecKux
METOJI0B (KOOpAMHATHAS
npsiMasi, 1epeBo, JuarpaMmma

https://lesson.edu.ru/02.4/11

11



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

Diinepa)

28

[ToBTOpEeHME, 0600IICHUE U
CUCTEMATU3aLMs 3HAHUM.
Brruucnenne BeposTHOCTEN
COOBITUH C TPUMEHEHHEM
dbopmyn u rpaduIecKux
METO/0B (KOOpJIUHATHAS
npsimMasi, epeBo, AuarpaMmma
Diinepa)

https://lesson.edu.ru/02.4/11

29

IToBTOpeHue, 0600IICHNE U
CUCTEMaTHU3aIlMs 3HAHUH.
Brruucnenne BeposaTHOCTEN
COOBITHH C MPUMEHEHUEM
dbopmyi u rpadpuuecKux
METOJI0B (KOOpAMHATHAS
npsiMasi, IepeBo, AUarpaMma
Ditnepa)

https://lesson.edu.ru/02.4/11

30

IToBTOpeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHUM.
CiyuaiiHble BEIMUMHBI U
pacnpeaeneHus

https://lesson.edu.ru/02.4/11

31

IToBTOpEeHue, 0600I1ICHNE U
cUCTeMaTH3alysl 3HaHUH.
CityuaiiHble BEJIMYMHBI U
pacrpeeneHus

https://lesson.edu.ru/02.4/11

11



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

32 | [loBTopenue, 06001eHNE U 1 https://lesson.edu.ru/02.4/11
cucTeMaTH3alys 3HaHUH.
MareMaTHuecKoe 0XKUIaHNue
CIIy4YallHOM BEJTMYMHBI

33 | UroroBas KOHTpOJIbHAs paboTa 1 https://lesson.edu.ru/02.4/11

34 | [loBTOopenue, 06001EeHNE U https://lesson.edu.ru/02.4/11
cucTeMaTH3allys 3HaHUH

OBIIEE KOJUDIMYECTBO YACOB 35

I10 ITIPOI'PAMME

11



https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11
https://lesson.edu.ru/02.4/11

