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IHHOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 MaremMaTHKe Ha YpPOBHE cCpeaHero oomiero oOpa3oBaHUS
paspaborana Ha ocHOoBe ®I'OC COO ¢ yuéToM COBpEMEHHBIX MHUPOBBIX TPEOOBAHMUIA,
MPENBABISIEMBIX K MaTEMaTHYECKOMY OOpa3oBaHUIO, W TPATUIUN POCCUICKOTO
oOpa3oBanus. Peanmuzamus mporpamMmbl MO0 MaTeMaTHKE OOECTEUMBACT OBJAJCHUE
KJIOUYEBBIMU  KOMIIETCHIIUSIMHM, COCTaBIISIIOIIMMHM OCHOBY IS CaMOPa3BUTHS U
HETIPEPBIBHOTO  O00pa3oBaHUs, IIEJIOCTHOCTh OOMIEKYJbTYPHOTO, JHUYHOCTHOTO W
MO3HABATEILHOTO PA3BUTHS TUIYHOCTH O0YyUaAIONTAXCSI.

B nporpamMe mo maremarrke ydTeHbI Ueu U moyioxkeHuss KoHmenmuu pa3BuTus
MaTematudeckoro oopazoBanus B Poccuiickoit @deneparuu. B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIENIMK, MaTeMaTHU4ecKoe OoOpa3oBaHUE [IOJDKHO, B YAaCTHOCTH, MPEIOCTABISATH
KKJIOMY 00y4aromeMycsi BO3MOXHOCTb JIOCTH)KEHHS] YPOBHSI MaTEMaTUYECKUX 3HAHUH,
HE00XOIMMOTro JUIsl JajlbHEWIIEH yClelHol )Xu3Hu B o0uecTse. IMEHHO Ha pelieHue
ATOM 3aJ]a4M HalleJIeHa MporpaMma o MaTeMaTuke 0a30BOro YpOBHSI.

B smoxy nmdpoBoit TpaHchopmaruu Bcex cdep UeIOBEUECKOH JIeATEIhbHOCTH
HEBO3MOXKHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM 4eNOBEKOM 0e3  0a30Boi
MaTeMaTUYECKON MOJATOTOBKH. YK€ B IIKOJIe MATEMaTHKa CIIYKUT OMOPHBIM MPEAMETOM
JUIT U3Y4YEHUST CMEXKHBIX JUCHUIUIMH, a B JKU3HM T1IOCJ€ WIKOJbl peaJbHOU
HEOOXOJMMOCTbIO CTAHOBUTCSI HEMPEPhIBHOE 00pa3oBaHue, YTO TPeOyeT MOJHOLIEHHOM
0a30Boli 00IIE00PA30BATEILHOM ITOATOTOBKH, B TOM YHCIIE W MaTEMAaTHYECKOH. DTO
OOyCJIOBIGHO TE€M, YTO B HAIlld JHU PACTET YUCIO CIENHUATBHOCTEH, CBA3AHHBIX C
HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTEeMaTUKU: U B cpepe SIKOHOMUKH, U B OM3HECE, U
B TEXHOJIOTHYECKHUX 00JIaCTSIX, U Jaxe B T'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr
oOyyJaromuxcs, JJisi KOTOPbIX MaTeMaThKa CTAaHOBUTCA 3HAYMMBIM IPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETC.

[IpakTudeckasi MOJE3HOCTh MaTEMaTHKH OOYCIOBIIEHA TEM, YTO €€ MpeaMeToM
SABJISFOTCSL (PyHIaMEHTAIbHBIC CTPYKTYPHI HAIIEr0 MUpa: MPOCTPAHCTBEHHBIE ()OPMBI U
KOJIMYECTBCHHBIC OTHOIIEHUS OT MPOCTEHIINX, yCBAaMBA€MBIX B HEIMOCPEICTBEHHOM
OMBITE, 1O JOCTAaTOYHO CIIOXKHBIX, HEOOXOAWUMBIX IS PAa3BUTHUA HAyYHBIX U
TEXHOJIOTHUECKUX HJeld. be3 KOHKpPETHBIX MaTeMaTHYeCKHX 3HAaHWUU 3aTPYAHEHO
MOHVUMAaHUE TPHUHIIMIIOB YCTPOWCTBA MW WCIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCTIDUSITUE ¥ HMHTEPHpETalus pa3HOOOpa3HOW COIMAIbHOW, HSKOHOMHYECKOH,
MOJMIUTUYECKOW — mHpopmaruy, ManodpdeKTHBHA TOBCEIHEBHAS  MPaKTHYECKas
AesiTeTbHOCTh. Kax1oMy 4enoBeKy B CBOCH KU3HU MPUXOIUTCS BHITIOTHITH IOCTATOYHO
CJIOXKHBIC PACUYETHI M COCTABIIATH HECIIOKHBIC aJITOPUTMBI, HAXOIUTh HYKHBIE (DOPMYJIBI
U MPUMEHATh WX, BIQJCTh MPAKTUUECKUMHU MPUEMAMU T€OMETPUYECKUX M3MEPEHUUN U
MOCTPOCHUH, YUTaTh WH(GOPMAIHIO, TPEACTABICHHYI0O B BHIY TaONUIl, AUarpaMm
U rpaduKOB, XUTh B YCIOBHUSAX HEONPEACIEHHOCTH U TOHMUMATh BEPOSTHOCTHBIN
XapakTep CIydyaHbIX COOBITHIMA.

OmHOBpPEMEHHO C pacmupeHreM chep MpUMeHEHUs] MaTEMATHKU B COBPEMEHHOM
obmiecTBe BCE Oojiee BaKHBIM CTAHOBUTCS MATEMAaTHYECKHA CTHJIb MBIIIICHUS,
MPOSIBJISIIOIINICS B ONpENeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3zyudeHus



MaTEeMAaTUKH B apceHaj] MPUEMOB U METOJOB MBINUICHHUS YEIOBEKAa ECTECTBEHHBIM
00pa30M BKJIIOYAIOTCS MHAYKIMS U JeNyKLUs, 0000IEeHNEe U KOHKPETU3allus, aHalu3 U
CUHTE3, Kjaccu(uKalus U cucTeMarusanus, abctparupoBanue U aHaynorus. OOBEKThI
MaTEeMAaTUYECKUX YMO3aKJIIOUEHUM, NpaBUja HUX KOHCTPYHPOBAHMSI PACKPBHIBAIOT
MEXaHU3M  JIOTMYECKHX  TOCTPOCHUH,  CIOCOOCTBYIOT  BBIpAOOTKE  yMEHUS
dbopMynupoBaTh, OOOCHOBBIBaTb W JOKa3bIBaTh CYXACHHS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOEe MEBINIIeHHe. MaTeMaTuke MPUHAAICKHUT BeAyIIas poib B GOPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBI MBILIUICHUS U BOCIUTAaHUM YMEHHM JIeHCTBOBATH 11O
3aJJaHHBIM AJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE W KOHCTPYHPOBATh HOBHIE. B
IpoIecce PeLIeHus 3a/1a4 — OCHOBHOM yueOHOMU J1eATENbHOCTH HAa YpOKax MaTEeMaTHKU
— pa3BUBAIOTCS TBOPUECKAS M MPHUKJIAIHAS CTOPOHBI MBIIUICHUS.

OOyuenne matemMaTuke Aa€T BO3MOXKHOCTH Pa3BUBATh y O0y4YaIOUINXCS TOYHYIO,
palMoOHANIbHYI0O U MH(POPMATHBHYIO peYb, YMEHHE OTOMpATh HamOoJiee MOIXOJAIINE
S3BIKOBBIC, CHMBOJHYECKHE, TpadUUecKue CpPEACTBA s BBIPAXKCHHUS CYXICHUH U
HarJIsJHOTO UX MPEJICTAaBICHHUS.

Heo0xoqumMbpiM KOMITOHEHTOM OOIMIEH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHHUU
ABJII€TCS 0011l€e 3HAKOMCTBO C METO/IaMU ITO3HAHUS AEHCTBUTEIBbHOCTH, IPEACTABICHUE
O TpeAMeTe M METOJe MAaTeMaTHKH, €ro OTIMYHS OT METOJOB €CTECTBEHHBIX H
I'YMaHUTapHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHUS MaTeMaTHKW MJii pEeLIeHUs
HAyYHBIX W MPUKJIAJHBIX 337a49. TakuM 00pa3oM, MaTeMaTHIecKkoe 00pa3oBaHNE BHOCUT
CBOI1 BKJIaJl B (hOpMUpPOBaHUE OOIIECH KYIbTYphI YEIOBEKA.

W3ydyeHne MaTeMaTHKH CIOCOOCTBYET ASCTETHUYECKOMY BOCIHTAHHIO YEIIOBEKa,
NOHWMAHHUIO KPacoTbl M U3AMIECTBA MAaTEMaTHUYECKHX PaCCYKICHHUH, BOCIPHUATHIO
reoMeTpUYecKuX (pop™, YCBOCHHIO HJIEU CUMMETPHUHU.

[IpuopurernsiMu 1iensiMu 00yueHnus matemaTtuke B 10—11 kimaccax Ha 6azoBOM
YPOBHE SIBIIIFOTCSI:

(opMuUpOBaHUE LEHTPAIbHBIX MaTEMaTHMUECKUX TIOHATUH (YUCIIO, BEIUYMHA,
reoMerpuueckas Qurypa, nepeMeHHasi, BEpPOSTHOCTb, (PYHKIUs), 00€CIeUnBaIOIINX
IIPEEMCTBEHHOCTb U IIEPCIIEKTUBHOCTh MAaTEMAaTHYECKOr0 00pa3oBaHus 00yJaroIIuXCs;

NOJBEICHHE OOy4YaromMXCAd Ha JOCTYIIHOM [UIsi HHUX YPOBHE K OCO3HAaHHIO
B3aUMOCBSI3M MATEMATHKN M OKPYXKAOIIEro MUpa, IOHUMaHUE MAaTEMAaTUKH KaK 4acTH
00111e KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKUX CIOCOOHOCTEH OOydarommxcs,
MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILJICHUS,
MHTEpeca K U3y4eHHIO0 MaTEMaTUKH;

dopmupoBanue (GyHKIHMOHATIHHOW MaTEMAaTHUYECKOHM TI'paMOTHOCTH: YMEHHUS
pacrno3HaBaTb MaTE€MaTHYECKHE ACIEKThl B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX U MpHU
U3YYEHUU  JIpYTUX  Y4eOHBIX  MPEIMETOB, MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (OpMyaupoBaTh HMX Ha S3bIKE MAaTEMaTUKM M  CO3/aBaTh
MaTE€MaTUYECKUE MOJENH, NPUMEHATh OCBOCHHBI MaTE€MaTWYECKUW ammapaTr s
pelIeHHs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4d, HWHTEPIPETUPOBATh M OLICHUBATh
MOJIyYEHHBIE PE3YIIbTAThI.



OCHOBHBIMM JTMHUAMH conepxkaHuss matemaTuku B 10-11 kmaccax sBISIOTCS:
«Yucna v BeIUUCTIEHUD», «ANredpa» («Anredpanyeckue BhIpAXKEHUsD», «YpPaBHEHUS U
HepaBeHCTBay), «Hauana MaremaTuueckoro ananuzay, «I'eomerpusi» («I'eomerpuueckue
burypsl U uX CBOMCTBay», «/3MepeHnEe reOMETPUUECKUX BEIMYUHY), «BeposSTHOCTh U
CTaTUCTHUKaY». Jl[aHHBIC JIMHUU DPa3BUBAIOTCS MMapalIeNbHO, KaXKJas B COOTBETCTBHH
C COOCTBEHHOM JIOTMKOMW, OHAKO HE HE3aBUCHUMO OJIHA OT JIPYroM, a B TECHOM KOHTAaKTe
u B3auMmojericTBuu. Kpome »5Toro, ux oOBEOUHSAET JIOTHYECKas COCTaBIISIOIIAs,
TPaJUIMOHHO NPUCYIAas MATEMATHUKE U MPOHU3BIBAIOIIAS BCE MATEMAaTUYECKHUE KYPChl U
conepxkarenbupie TuHUH. ChopmynupoBanHoe B PI'OC COO TtpeboBaHue «BlIaJCHHUE
METOJIaMH JTOKa3aTeNIbCTB, AJTOPUTMAaMU pEIICHHs 3a7a4, yMeHue (HopMyaupoBaTh
OMpEICTICHNUs,, AKCUOMBI W TEOPEMbI, IMPUMEHATh WX, MPOBOJUTH JOKa3aTeIbHbIC
paccyXAeHUsT B XOJ€ PCIICHHUS 3aJad» OTHOCHTCS KO BCEM Y4YE€OHBIM Kypcam, a
(dhopmMupoBaHUE JIOTHYECKUX YMEHUM pachpeaessieTcs Mo BCeM rojam oOydeHHs Ha
YpOBHE cpeaHero o0miero o0pa3oBaHws.

B coorBerctBun ¢ ®I'OC COO maTemaTHKa SIBISETCS 00sS3aTEIbHBIM IIPEIMETOM
Ha JJaHHOM YpOBHE oOpa3oBaHus. [Iporpammoii mo maremMaTuke mpenycMaTpUBAETCs
u3ydyeHue ydeOHoro mpenmera «Maremartvka» B paMKax TpEX y4eOHBIX KYpCOB:
«Anrebpa W Hayajla MareMaTH4eckoro anamuzay, «l'eomerpusi», «BeposTHocTh U
cTaTucThKa». OpMHUPOBAHUE JOTMUECKUX YMEHUU OCYIIECTBIISIETCA Ha MPOTSKEHUU
BCEX JIET 00Oy4YeHUs Ha ypOBHE CPEIHEr0 OO0IIero oOpa3oBaHHUsA, a IJIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBIIIE yUEOHBIX KYPCOB.

OO011ee yncIo 4acoB, peKOMEHIOBAHHBIX JIJIsI M3y4eHUs MaTeMaTuku — 340 4acos:
B 10 xmacce — 170 gacoB (5 uacoB B Hememo), B 11 kmacce — 170 gacoB (5 uacos
B HEJICIIO).



INJIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHMA IMPOrpaMMbl  y4eOHOro MpeaMeTa
«MareMaTuka XapakTepU3yIoTCs:

I'paxknanckoe BocnuTanue:

c(OPMUPOBAHHOCTHIO I'PAXKAAHCKONW MO3UIIMUA OOYYaIOUIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O MaTEeMaTUYECKUX
OCHOBAaX  (DYHKUMOHUPOBAHMS  PA3JIMYHBIX  CTPYKTYp, SBIECHUN, MpOLEAYp
IpaKJaHCKOro oOIIecTBa (BBIOOPHI, OMPOCH U Ip.), YMEHUEM B3aMMOJIEHCTBOBATH C
COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C X (PYHKIUSIMU U Ha3HAUCHUEM.

I[laTpuoTH4yeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTBbIO POCCUUCKON TIpa)kAaHCKOW HACHTUYHOCTH, YBaXKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOLIEHHUEM K
JOCTHXKEHHUSM POCCUMCKUX MAaTEMaTHKOB W POCCHUHUCKOW MaTEMaTHYECKOM HIKOMIbI, K
UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B JAPYIMX HayKax, TEXHOJIOrusX, cdepax
HSKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUIICKOr0o Hapojaa; c(popMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOrO IOBEJEHHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JIEATEIbHOCTBIO YUYEHOr0; OCOZHAHMEM JINYHOTO
BKJIaJIa B MOCTPOEHUE YCTOMYMBOTO Oy IYILIETO.

JcTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHWEM K MHpPY, BKIIOYAs SCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEMN, 0OBEKTOB, 3aJa4, PEUICHUH, pacCyKIeHHUI; BOCHPUUMUYUBOCTHIO K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHKE:

c(OpMUPOBAHHOCTHIO YMEHHS MPUMEHATh MAaTEMaTUUECKUE 3HAHUS B UHTEpECcax
3I0pOBOTO U Oe30macHoro obpasza KW3HU, OTBETCTBEHHOI'O OTHOIIECHMS K CBOEMY
3I0pOBbIO (30pOBOE THUTaHUE, COAJAHCUPOBAHHBIM pEXUM 3aHATHH U OTIbIXA,
perynspHas (u3uueckas aKTHMBHOCTh); (PU3MYECKOro COBEPIICHCTBOBAHUS, IPHU
3aHATHUSX CIIOPTUBHO-03/I0POBHUTENBLHOM AESTEIBHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpPYIdy, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOUS; WHTEPECOM K
pa3auuHBIM cepaM MpodeccuoHANbHON ASSITETbHOCTH, CBI3aHHBIM C MATEMAaTUKON U
e€ MPUIOKEHUAMH, YMEHUEM COBEPILIATh OCO3HAHHBIA BbIOOp Oynyuiel npodeccuu u
peaIM30BbIBaTh COOCTBEHHBIE KM3HEHHBIE MJIAHbI; TOTOBHOCTHIO U CIHOCOOHOCTHIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHKEHUM BCEH KU3HU;
FOTOBHOCTBIO K AKTUBHOMY YYacCTHI0O B pEUIEHUM MPAKTUYECKUX 3aaad
MaTeMaTUYeCKON HaIPaBICHHOCTH.



IKO0JI0OrMYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTBIO  DKOJOTMYECKOH KYJIbTYphl, TOHMMAaHWUEM  BJIUSHUSI
COIMAJIBHO-DKOHOMHMYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOJAHON M COIHAIBHOMU
Cpenbl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa SKOJIOrMYECKUX MPoOJieM; OpUeHTaIuen
Ha TMPUMCHEHUE MaTeMaTUYECKUX 3HAHUM [JIg peuieHus 3ajgad B 00JacTu
OKpYy)Kaloliel cpeapl, IJITAHUPOBAHMUS IIOCTYNKOB M OIIEHKM HX BO3MOXHBIX
MOCJIEACTBUUN JIUISI OKPYIKAIOIIEH CPEIBI.

I{leHHOCTH HAYYHOT'0 MO3HAHUSA:_

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HaYKH M OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHUECKON
HayKH Kak c(epbl Y4elIOBEUeCKOl JIeITCIPHOCTH, JTAloB ¢ Pa3BUTUSA W 3HAYNMOCTH
JUIS. Pa3BUTHS IIUBWIM3AIMU;, OBJIAJCHUEM SI3BIKOM MaTeMaTUKH U MaTeMaTU4YeCKOM
KYJbTYpOW KaK CpPEICTBOM ITO3HAHHUS MHUPA; TOTOBHOCTHIO OCYLIECTBISATH MPOCKTHYIO
Y UCCJIEIOBATENbCKYIO ACATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3yNbTaThl OCBOEHHUS TPOTPaMMbl  y4eOHOTO MpeameTa
«MaremaTrka» XapakTepu3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU HO3HAGAM b HHIMU
OelcmeusiMuU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCTN8UAMU, VHUBEPCALIbHBIMU
Ppe2yIAMUEHbIMU OetiCMBUIMU.

1) Vnusepcanvhvle noznasamenvhovle oelicmsus, 0becnedusarom Gopmuposarue
0a308bIX KOCHUMUBHBIX HNPOYECCO8 00YUAIWUXCS (0CB0eHUe Memo008 HNO3HAHUS
OKpYJHCaoOwe20 Mupa, HpUMeHeHue J02U4ecKUx, Uucciedo08amensbCKux onepayul,
YMeHUll pabomams ¢ uH@opmayuet).

ba3oBble 1ornyeckue aAecTBUA:

e BBIABIAITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE IIPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOIICHUH MEXIy MNOHATUSIMU; (OPMYIUPOBATH
OIpeeNICHHs TIOHITHI; yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCUUKAIIIH,
OCHOBaHUS 17151 0000IIEHHS U CPABHEHMS, KpPUTEPUU IPOBOJIUMOI0 aHAIIN3A;

e BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHbIE
Y OTpULATENbHBIE, €AUHUYHbIC, YACTHBIE U O0IIUE; YCIOBHBIE;

e BBISBISAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTUBOPEYUS B
dakrax, JaHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX; MpemyiaraTh KPUTEPUH s
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

e JI€NIAThb BBIBOABI C HCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
UHIAYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIOUECHUH 110 AHAJIIOTUU;

e TIPOBOAUTH CaMOCTOSITEJIBHO JIOKA3aTEJIbCTBA MATEMAaTUUYECKUX YTBEPKICHUU
(IpsiMbI€ ¥ OT MPOTHUBHOTO), BBICTPAUBATh apTYMEHTAIUIO, IPUBOJUTH MIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIBI;



BBIOMpATh CIOCOO pelieHus yueOHOU 3ajaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOASAIIMA € y4ETOM CaMOCTOSATEIHHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKue AeiCTBUS:
WCIIOIb30BaTh  BOMPOCHl KaK HCCIIENOBATEIILCKUM HMHCTPYMEHT [O3HAHUS,
dbopMynIMpoBaTh  BOMPOCH,  (GUKCHUPYIOLUIME  MPOTHUBOpEYUE,  MpoOJIemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHUE;
MIPOBOJUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAHUE IO
YCTAaHOBIICHUIO OCOOEHHOCTEM MaTeMaTH4eCKoro OOBEeKTa, SBIICHMS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEeKTaMu, SIBICHUSIMHU, TTPOIIECCAMU;
caMOCTOSITeIbHO (popMynupoBaTh 0O0OOIIEHUS MW BBIBOABI MO pe3yjbTaTam
MPOBENEHHOIO  HAOJIOJNEHUS, HCCJIEAOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;
MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIEcca, a TakKkKe BBbIIBUTATh
MPEANOJIOAKEHHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pab6ora ¢ nundpopmaunmueii:
BBISIBIISATH I€PUIIMTHI MH(POPMAIIUH, TaHHBIX, HEOOXOIUMBIX JIJII OTBETA Ha BOIMPOC
U JUIs1 PEILICHUS 3a/1a4u;
BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB PA3JIMUHBIX THIIOB, AHAJIW3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHDOPMAIUIO PA3TUYHBIX BUJIOB U (HOpM
MPEACTABIICHHUS;
CTPYKTYypUpOBaTh HHGPOPMAIMIO, TMPEACTABISITE €€ B pa3iuuHbiXx (dopmax,
WTIOCTPUPOBATh Tpaduyecky;
OLICHMBAaTh HaAEKHOCTh MH(GOPMAIIMM MO CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicméusi,  0becneuusaom

CqupMMpO@ClHHOCWlb COUUAIbBHbIX HABBLIKO6 06)/1!61}01/141/0602.

OOmenmue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKAEHUS B COOTBETCTBUU C YCIOBUSIMHU M
easiMU  OOIIEHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U MHCHBMEHHBIX TEKCTaxX, JIaBaTh MOSICHEHUsS IO XOAYy PEIICHHS 3ajayH,
KOMMEHTHPOBATH MOJTYyUYCHHBIH PE3yJIbTaT;

B XO0NI¢ OOCYXIEHHUS 3aJaBaTh BOMPOCHI TO CYIIECTBY OOCYXKIA€MOW TEMBI,
npoOJieMbl, pelraeMoN 3aJaud, BBICKA3bIBATH WJIEH, HAIEJIEHHBIE HA TIOUCK
pEIIeHNs; COMOCTABJSATh CBOM CYXICHUS C CYXJICHUSMH JAPYTUX YYaCTHUKOB
nuasora, oOHapy)XKMBaTh Pa3JIMUUE€ W CXOJCTBO IO3UIIMM; B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



e TPEIACTABIATH PE3YJIbTAaThl PEIICHUS 3aJlaud, OJKCIEPUMEHTA, UCCIIeI0BaHUA,
MPOEKTa; CAMOCTOSITEIBLHO BBIOMpATh (opMaT BBHICTYIUICHUS C Y4€TOM 3aja4y
MPE3EHTAIMU U OCOOEHHOCTEHN ayUTOPHUH.

CoTpyaHu4vecTBo:

e TOHMMATh U UCTOJB30BATh MPEUMYIIIECTBA KOMAHAHOW Y MHAUBHUIYaTbHON PabOTHI
IpU pEIICHUH Y4YeOHBIX 3a]ay; MPUHUMATH II€Ib COBMECTHOHN JeATeIbHOCTH,
TUIAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThI, pacmpenemsiTh BUIBI paldorT,
JIOTOBAapUBAThCA, OOCYXXJAaTh MPOILIECC M PE3yibTaT padOThl, 0000IATh MHEHUS
HECKOJIbKUX JIFOACH;

e yYacTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCYX)AeHUS, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbI» ¥ HHBIC); BBITIOTHATH CBOIO YACTh PAOOTHI U KOOPAMHUPOBATH
CBOU JICUCTBUS C IPYTUMU WiICHAMU KOMaH/IbI; OIIEHUBAaTh KAa4€CTBO CBOETO BKJIa/Ia
B 00U MNPOAYKT 1O KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMOZECHCTBHUS.

3) Vuueepcanvuvie pezynamuenvie Oeticmeus, obecneuusarom opmuposarnue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCU.

Camoopranusauus:

e COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1a4u, BEIOMPATH CIIOCOO PEIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBBIKAMHU I[103HABATENLHONW pe(dIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JCUCTBUN M MBICIMTEIBHBIX MPOIECCOB, WX PE3YJIbTATOB; BIAACTh CIIOCOOAMMU
CaMOITPOBEPKU, CAMOKOHTPOJISI TIPOIIecca U pe3yJibTaTa pelieHuss MaTeMaTUudeCcKoM
3a/1a4H;

e TMPEIBUAECTh TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEIICHUU 3a/1auu,
BHOCUTH KOPPEKTHUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHUBATH COOTBETCTBUE pE3yJbTaTa LEIH M YCIOBHSIM, OOBSICHATH MPUUYUHBI
JOCTIKEHUST WJIM HEJOCTIDKCHUS PE3YJIbTATOB JACATEIBHOCTH, HAXOAUTH OMIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

METAIIPEJMETHBIE PE3YJIbTATDBI
MeranpenMeTHbie pe3yibTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOTO MpeameTa
«MaremaTrKay XapaKTEepU3yIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HABAMENbHBIMU
OelicmeusiMuU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHbIMU O0eUCMEUAMU, VHUBEPCAIbHBIMU
Ppe2yIAMUBHbIMU OeltiCMBULMU.
1) Vhusepcanvhvie noznasamenshble oeticmsus, obecneuusaom popmuposanue
0a306bIX KOSHUMUBHLIX HNPOYECCO8 00yUaowWuxcs (oceoenue Memooo8 NO3HAHUS



OKpYJHCaAoOwWe20 Mupa, HpUMeHeHue J102U4ecKUx, Uuccied08amenbCkux onepayui,
YMeHUll pabomambs ¢ uH@opmayuet).
ba3oBblie iornueckne 1eNCTBUSA:

e BBUBIKITH M XapaKTEPU30BaTh CYILIECTBEHHbIE NPHU3HAKHM MAaTEMAaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAY MOHATUSAMU;,  (POPMYIHPOBATH
OIpe/ieTICHNs] TIOHATUM; YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccU(UKAIH,
OCHOBaHUS JJ1s1 0000IIEHHS U CPABHEHUS, KpUTEPUU POBOJIUMOI0 aHAIN3a;

e BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBBIBATH CYKJECHUSA: YTBEPAUTEIbHbIE
U OTpULATENbHBIC, €AUHUYHbIC, YACTHBIE U O0IIUE; YCIOBHBIE;

e BBIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTHM, B3aWMOCBA3M M IPOTHBOPEYMUS B
dakTax, JaHHBIX, HAOMIONEHUSX W YTBEPXKICHUAX; MpemiaraTh KPUTEPUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

e JleNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJWUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUMI
(mpsiMBIE M OT MPOTUBHOI'O), BHICTPAUBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY>KIECHUS U BBIBOJIbI;

e BBIOMpaTh croco0 pemieHusi yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOoyiee MNOAXOASAIMA ¢ YY4ETOM CaMOCTOSATEIBHO
BBIICJICHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTelbcKue ACUCTBUS:

e HCIOJNB30BaTh BONPOCHI KaK MCCIENOBATEIbCKMM WHCTPYMEHT II03HAHMS,
(GopMynaupoBaTh  BOMNPOCHI,  (UKCUpPYIOLIME  MPOTHUBOpEYUE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO TIO3UIIMIO0, MHEHHE;

e IPOBOJUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCcKOro oOBeKTa, SBJICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEeXAYy 00bEKTaMHU, SIBICHUSIMU, POLECCAMU;

e CaMOCTOSITENIBHO (QOpMYyIHpPOBaTH OOOOLIEHUSI M BBIBOABI IO pe3yibTaTam
IIPOBENEHHOIO0  HAOIMIOAEHUS,  HCCIEAOBAHMS,  OLIEHHBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIICHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TakXKe BbIIBUraTh
MIPENTIONIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabota ¢ nadopmanmeii:

e BBIABIATH AePUUUTH UH(OPMAIIMH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOMPOC
W JIJIs pelleHUs 3a1a4u;

e BbIOMpaTh WHGOOPMAIMIO W3 HCTOYHHKOB pPA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTABICHNUS;



CTPYKTYypUpOBaTh HHGPOPMAIIMIO, TPEACTABIAT, €€ B Ppa3audyHbIX (popMmax,
WJLTIOCTPUPOBATh Tpaduyuecky;
OLICHMBATh HAAEKHOCTh MHGOPMAIIMM MO CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanonuvie = Kommynuxamuenwvle  Oeticmsus, — obecneuusarom

CqupMMpOGdHHOCWlb COYUAIbHBIX HABBLIKOB 06y'{al0Ll4MXC}l.

Ob61enue:
BOCIIPUHUMATh U (OPMYIHUPOBATh CYXKACHHUS B COOTBETCTBUU C YCJIOBHSIMHU H
HensiMU  OOILLEHHUs; SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX UM MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs IO XOAY PELICHUS 3a7ayH,
KOMMEHTUPOBATh MOJTYyUYECHHBIA PE3yJIbTaT;
B XO0/Ie OOCYXJeHHus 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYX/IaeMOW TEMBI,
npoOsieMbl, pelaeMol 3a/aud, BBICKa3bIBaTh WU, HAllEJIEHHbIE Ha TIOUCK
pELIEHUsI; COMOCTABIATh CBOM CYXIEHUS C CYXICHUSMH APYTUX YYACTHUKOB
auanora, OOHapyXUBaTh pa3iIUuude M CXOACTBO IMO3ULHUN; B KOPPEKTHOH (opme
(opMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;
MPEACTABIATh PE3yJAbTAaThl PEMIEHUS 3aJaud, SKCIEPUMEHTA, WCCIEI0BaHMUS,
IPOEKTa; CaMOCTOSITEIbHO BbIOMpaTh (QoOpMarT BBICTYIUIEHMS € Y4YETOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHU4YECTBO:
MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAIbHON PaOOTHI
OpU pelIeHUH Y4YeOHbIX 3ajjau; NpPUHUMATh LEJdb COBMECTHOM JEeATEIbHOCTH,
IUIAHUPOBATh OpPraHU3allii0 COBMECTHOM padoOThl, pacmpenensTh BUAbI paloT,
JOrOBapuBaThCsA, O0CYXAAaTh MPOLECC M pe3ysbTaT padoThl; 00001IaTh MHEHMS
HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U HHBIE); BHIIIOIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH
CBOM JICMCTBUS C JPYTUMU WICHAMH KOMaHbI; OLIEHUBATh KAYECTBO CBOET0 BKJIa/1a
B 0O0mMHA MPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYAaCTHUKAMHU
B3aNMOJICCTBHUSL.

3) Vuueepcanvuvie pezynsamuenvie Oeticmeus, obecneuusarom hopmuposarue

CMbBICJIO6bIX YCNAHOB0OK U HCUSHEHHbIX HABLIKOB JIUHHOCMU .

Camoopranuzanus:
COCTaBIIATh IUIAH, AITOPUTM PEIICHUS 3a/laud, BHIOMPATh CIIOCOO PEIICHUs C

Y4ETOM HUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTHUPOBATh BAPUAHTHI PELICHUHN C y4€TOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb:
BIIAJICTh HABBIKAMH TI03HABATEIBHOM PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUII W MBICIUTEIBHBIX TPOIECCOB, UX PE3yJbTAaTOB; BIAJAECTh CIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLECCa U PE3YNIbTATA PELICHHUS] MaTEMATUYECKOU
3a1a4y;

e TMPEABUACTb TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HalJEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEMH;

e OIICHUBATh COOTBETCTBUE pe3yJlbTaTa LEIU U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTH)KCHUS WM HEIOCTIKEHUSI Pe3yNbTaToOB JEATENbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

Y4eOHbll Kypc «Ajredpa 1 Ha4aJIa AaHAJIU32)

HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hadaja MaTeMaTHYECKOIO
aHanmu3a» 0a3oBoro ypoBHs i oOydatomuxcs 10 —11 kimaccoB paspaboranHa Ha
ocHOBe DenepanbHOro rocyJapCTBEHHOTO 00pa3OBaTENbHOIO CTAaHAApTa CPEAHETO
obmiero  oOpa3oBaHMsA, €  Y4ETOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHUM,
OpEeIbABISIEMBIX K MaTeMaTHUYeCKOMYy OOpa3oBaHHMIO, W TPAAMIMA POCCUICKOro
obOpasoBanus. Peammsanusa mnporpammsl 00€CHEUMBAaeT OBJAJCHHUE KIIFOUYEBBIMU
KOMIIETEHUUSAMH, COCTABISIOIIMMH OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO
00pa30BaHUsl, LETOCTHOCTh OOLIEKYJIBTYPHOIO, JMUYHOCTHOIO U IO3HABATEIHHOTO
pa3BUTHUS JTMYHOCTU 00 YUaOLIUXCAL.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayala MaTeMaTHYECKOTO AaHaIW3a» SBIAETCA OJHUM U3
Hanbosee 3HAYMMBIX B MPOrPaMMe CTapIIel MIKOIbI, MOCKOJIbKY, C OAHOW CTOPOHBHI,
OH o0OecreyrBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl U3yYEHHsI BCEX €CTECTBEHHO-HAyYHBIX
KYpCOB, a C APYroil CTOpOHbI, (HOPMHUPYET JIOTMYECKOE U aOCTPAKTHOE MBIILICHUE
yYalllUXCs HAa YypOBHE, HEOOXOJWMOM JiJIi OCBOEHHUS KYpPCOB HH(DPOPMATUKH,
OOIIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH. B paMkax HaHHOro Kypca ydauiuecs
OBJIJICBAIOT YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (popmynupyer
CBOM JOCTHKEHHSI B MaTeMaTu4eckon hopme.

Kypc anreOpel u Hauan MaTeMaTHMYECKOTO aHAjIW3a 3aKJIaJbIBA€T OCHOBY IS
YCIIELIHOI'O OBJIAJICHUS 3aKOHAMU (M3HUKH, XUMHUH, OMOJIOTUH, TOHUMaHUsI OCHOBHBIX
TEH/JCHIUNA HKOHOMUKHM U OOLIECTBEHHOM >KHU3HH, IO3BOJIAET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOIH30BATh
UX B MOBCEAHEBHOW KM3HH. B Toke Bpems OBliageHHEe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMH  MaT€MaTUYECKUMH KOHCTPYKLMSMM pPa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEpPHOCTH,  OOOCHOBBIBaTb  UCTHMHHOCTb  YTBEPXKACHMS,  HCIIOJIb30BATh
0000mIeHre ¥ KOHKpETH3alHio, a0CTparupoBaHWEe U AaHAJIOTHUIO, (OPMUPYET



KpEaTUBHOE U KPHUTHYECKOE MbIlIUIeHHE. B Xome u3ydyeHus aiareOpsl U Haydal
MaTeMaTUYECKOr0 aHaju3a B CTapUI€il IIKOJE yYalluecs IOJY4YarT HOBBIA OMBIT
pelIeHNs] NPHUKIAJHBIX 33a4, CAaMOCTOSATEIBHOIO IOCTPOEHUS MAaTEMaTHYECKHUX
MoOJIeJIel peaIbHbIX CUTYalluid U MHTEPHPETALHUU MOJTYYEHHBIX PEIICHU, 3HAKOMSTCS
C MpUMEpPaMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIIUMUCS MaTEMAaTUYECKUMU OTKPBITHUSMU U UX aBTOPaMH.

Kypc oOnamaer 3HAuMTENbHBIM BOCIUTATENBHBIM MOTEHIMATIOM, KOTODPBIH
peanusyercss Kak uepe3 ydeOHbId maTepuan, CrnocoOCTBYHOUUNA (HOPpMUPOBAHUIO
HAy4YHOI'O MHUPOBO33pEHUs, TaK U uepe3 crneuupuky ydeOHON AesITeNbHOCTH,
TpeOyIoIIe caMOCTOSITENbHOCTH, AKKYPaTHOCTH, MPOJOJDKUTENbHON KOHUEHTpaluu
BHHMAaHHMSI 1 OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ysbTarT.

B ocHoBe meroguku o0ydeHUsl ajiredpe W HavajgaM MaTeMaTH4YeCKOro aHajin3a
JISKUT JIEATEeIbHOCTHBIA TPUHIUI OOYUEHHUS.

Crpykrypa Kypca «Anredpa M Hadajga MaTEMaTHYECKOIO aHajIM3a» BKIIIOYAET
CIENYIOUIME COAEPKATENbHO-METOAUYECKUE JUHUU: «Uuciia ¢ BBIYHMCICHUAY,
«DyHKIMH U Tpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hawama matemarnueckoro
aHanuza», «MHOXECTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKUE
JUHUM M3Y4yalOTCS Ha NPOTSHKEHUM JIBYX JieT OOydeHus B CTaplied MIKOIIE,
€CTECTBEHHO JOMOJHSAA APYr ApPyra M MOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMH U
pasnenamu. J{aHHBIN KypcC SIBJSIETCS MHTETPATUBHBIM, IMOCKOJIbKY OOBEIUHSET B ce0e
coJlep)KaHre HECKOJNbKUX MaTeMaTHYeCKHX AUCIUIUIMH: anredpa, TPUTOHOMETpPHS,
MaTeMaTUYECKU aHallu3, Teopus MHOXeCTB M Jp. Ilo mepe Toro kak ywamuecs
OBJIaJICBAIOT BCE Ooyiee IMIMPOKMM MATEMATHYECKUM  almapaTtoM, Yy HHX
MOCJIEIOBATENbHO  (pOpMUpPYETCS W COBEPIICHCTBYETCS  YMEHUE  CTPOUTh
MaTeMaTUYECKYI0 MOJENb PEaJbHOW CUTYyallud, NMPUMEHATh 3HAHUS, MOJYYECHHBIE B
Kypce «Anrebpa W HayajJla MaTeMaTHYECKOr0 aHalu3a», 1  pEHIeHUs
CaMOCTOSITEIbLHO  COPMYJMPOBAHHOM  MAaTeMAaTHYECKOW  3aJaud, a  3aTeM
MHTEPIPETUPOBATH OJYYEHHBIN PEe3yJIbTaT.

ConepxxartenbHO-MeTOANYECKass JMHHUS «YUucna W BBIYUCIEHUS» 3aBEPIIAECT
dbopMupoBaHrHE HABBIKOB HCIIOJIIb30BAHUSA JEHCTBUTENBHBIX YHUCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM 1koine. B crapmieit mkone ocoboe BHUMaHUE YIETACTCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIUX B ceOs
WCIOJIb30BAaHUE pPa3NUYHbBIX (HOopM 3amucu JACHCTBUTENBHOTO YHCIA, YMEHHUE
PaLMOHAIBHO BBIOJIHATH AEHCTBUS C HUMH, AEJIaTh NPUKUIKY, OLIEHUBATh PE3YJIbTAT.
OOyyaromuecss TMONY4YarOT HAaBBIKM NPUOIMKEHHBIX BBIYUCICHUM, BBIMOJTHEHUS
JICUCTBUM C 4YHUCJIaMH, 3alMCaHHBIMM B CTaHIAApTHOM ¢opMe, HCIOJIb30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLCHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

Jluaus «YpaBHEHUST M HEPABEHCTBA» PEAIU3YETCS Ha MNPOTSKEHUU BCETO
oOydyeHHMs] B CTaplield MIKOJe, T[OCKOJIbKY B KaXIOM paszfene MNporpaMmbl



MPENYCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. OOydaroniyecs OBJIaJeBalOT
pa3IMYHBIMA  METOJAMU PEUIEHUs LENbIX, paldOHAIbHBIX, HPPALHUOHAJIbHBIX,
MOKa3aTeNbHBIX, JOrapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB
u ux cucteM. [lonmydeHHble YMEHHSI UCHOJB3YIOTCS MPHU UCCIEIOBAHUM (PYHKLUUN C
MOMOIIBIO TPOU3BOJHOM, PENICHUH MNPUKIAIHBIX 3a/ad M 3aJa4 Ha HAxXOXXJIEHUE
HauOONbIINX M HAaUMEHBIIMUX 3HauyeHUM ¢(yHkuuu. JlaHHas copepKarTenbHas JTUHU
BKJIFOYAET B ce0s Takke (hOPMHUPOBAHUE YMEHUHN BBITIOIHATH PAcU€Thl MO (opMysam,
npeo0pa3oBaHus LIENbIX, PAMOHAIBHBIX, UPPAUOHAIBHBIX U TPUTOHOMETPUYECKHUX
BBIPAKEHMI, a TaK)KE€ BBIPAKEHUMU, COJEpKAIMX CTerneHu u jorapudmel. braromaps
U3YYEHHI0 anreOpayeckoro Marepuajga NpPOUCXOAMT JajibHeHIiee pa3BUTHE
QITOPUTMHUYECKOI0 M a0CTPAKTHOTO MBINUICHUS ydauiuxcs, (GOpMUPYIOTCS HaBBIKU
JNENYKTUBHBIX PacCy>KIeHUH, pabOThl C CHUMBOJbHBIMU (hOpMamMu, MNPEICTABICHUS
3aKOHOMEPHOCTE W 3aBUCHUMOCTEM B BHUJE pPABEHCTB U HEPaBEHCTB. Auredpa
npennaraet 3pGeKTUBHbIE UHCTPYMEHTHI JIJIS1 PEIlICHUs MPAKTUUECKUX U €CTECTBEHHO-
HAy4YHBIX 33/a4, HAaIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH Kak s13bIKa HAYKH.

CopepxarenbHo-MeToAuueckass JHHUS «DPyHKIMM W TpadUKU»  TECHO
MEPEIUIETAETCA C APYTMMU JMHUSAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 3a4aET
[IOCJIEIOBATENBHOCTh U3yUEHUsl Martepuasia. M3ydeHue CTENeHHOM, IMOKa3aTelbHOM,
Jorapu(pMUYEcKOd M TPUTOHOMETPUYECKUX (PYHKIMH, HX CBOHCTB W TIpa(UKOB,
UCIOJIb30BaHUE (DYHKIMI i1 peuieHus 3alad U3 JAPYrux y4eOHBIX MPEAMETOB U
peanbHOM XKU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAIN30M, TaK U C PEUICHUEM
ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gomblioe BHUMaHHE yraemseTcs GopMUpOBaHUIO
YMEHUSl BbIpaXkaTh (OpMyJaMu 3aBUCUMOCTH MEXAY Ppa3IMYHbIMU BEIMYMHAMU,
UCCJEeNOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh uUX Tpaduxu. Marepuan 3Toi
COZIEpKATENbHOW JINHUM HAIICJICH HAa Pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOIIMX
BbIpaXKaTh 3aBUCUMOCTU MEX]y BEJIUYMHAMM B Pa3IMuHON (opMe: aHaTUTHUECKOH,
rpadpuyeckoii U ciaoBecHOM. Ero  um3yueHume  cmocoOCTBYeT  pa3BUTHIO
AITOPUTMHUYECKOTO0 MBILIUICHHUS, CHOCOOHOCTH K OOOOIIEHHIO M KOHKpETH3allH,
MCIIOIb30BaHUIO AHAJIOTUH.

CopepxartenbHass JmHHS «Hagama MareMaTnyeckoro aHajin3a IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr Kak MaTEMaTHYECKHUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYIHBIX OOYYaIOIIHUMCS, Y KOTOPBIX MOSBISIETCS BO3MOXHOCTH HCCIEAOBATH MU
CTpouTh rpaduku GyHKUIUN, ONpenensiTh UX HauOOIbIINe U HAUMEHbIIINE 3HAYCHMUS,
BBIUUCIATH IUIOMIAAW (Guryp u oOBEMBI TEN, HAXOAWTb CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coaep)KarenbHas JUHUS OTKPBIBAET HOBBIE BO3MOKHOCTHU
NOCTPOCHHUSI MAaTeMaTHYECKUX MOJEJEH peajbHbIX CUTyalud, HAXO0XKIACHUS
HAaWIY4lIero peulieHus B NPHUKIAJHBIX, B TOM YHCJIE COLHAJIBbHO-DPKOHOMHYECKUX,
3a7adyaXx. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOI'0 aHaju3a CIOCOOCTBYET
Pa3BUTHIO A0CTPAKTHOrO, (HOPMAIBHO-TOTHYECKOTO U KPEaTUBHOTO MBIIUICHHUS,



(GOpMHPOBAHUIO YMEHHMI paclo3HaBaTh MPOSBICHHS 3aKOHOB MaTeMaTHUKU B Hayke,
TeXHUKE U WucKkyccTBe. OOyuwaromuecs Y3HAIOT O BBLIAIONIMXCA pe3yibTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMATUKU KaK HayKH, U KX aBTOpax.

CopepxaTenbHo-MeToAMYECKass JUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSIIIEHA ~ BJE€MEHTaM  TEOPUHM  MHOXKECTB.  TeopeTHMKO-MHOKECTBEHHbIE
MPEACTABIICHUS] TPOHU3BIBAIOT BECh KYpPC IIKOJbHOW MaTEMaTHUKW M MPEHJIararoT
Haubosnee YHUBEPCATbHBIA fA3BIK, OOBETUHSIONINI BCE pa3/ieibl MaTEMaTHKU U €€
MPWIOKEHUH, OHU CBS3bIBAIOT DPa3HbIE MATEMATHYECKUE IJUCUUIUIMHBI B €IMHOE
uenoe. I[loaToMy BakHO JaTh BO3MOXKHOCTH UIKOJIBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMaTUKM M HCMIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anredpa v Hayana MaTeMaTUYECKOro aHaJIU3a» MPUCYTCTBYIOT TaK»Ke
OCHOBBI MAaTE€MaTUYECKOr0 MOJEIUPOBAHUS, KOTOPbI€ MPHU3BaHbI CHOPMUPOBATH
HAaBBIKM MOCTPOCHHSI MOJENIEW pEaJbHbIX CUTYAIlMi, UCCIEIOBAHUS ATUX MOJENEH C
MOMOIIIbIO ammapaTta ajareOpbl M MaTEeMaTHYeCKOro aHalu3a U HHTEpHpeTaluu
MOJIYYEHHBIX pEe3yibTaTOB. Takue 3aJaHus BIUIETEHbl B KaXAbld M3 pa3/IeioB
MPOrpaMMBbl, TOCKOJIBKY BECh MAaTEpHall Kypca IIMPOKO HCHOJb3YETCS AJISI PEUICHUS
NpUKIaIHbIX 3a1ad. [lpu pelieHnn peanbHBIX MNPAKTUYECKUX 3ajlad  ydallluecs
pa3BUBAIOT HaO0JII0AaTENbHOCTD, yYMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThbCs, MCIOJIb30BATh AHAJNOTHIO, O000IATh W KOHKPETH3UPOBATH
npobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a/1a4
OpraHu3zyercsi B TIIpollecce H3Y4YeHHMs BceX TeM Kypca «Anrebpa u Hadajia
MaTEMaTUYECKOIO aHATU3a.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueOHOM maHe Ha W3ydYeHHE Kypca anreOpbl U Hauajl MaTeMaTHYECKOr0 aHaIu3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Heaento B 10 kinacce u 3 yaca B Hemeno B 11
KJ1acce, BCero 3a JiBa roaa ooydenust — 170 qacos.



COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BHIYUCTICHUA

Panvonanbubie yucna. OOBIKHOBEHHbIE M JIECATUYHBIE JIpOOU, MPOLIEHTHI,
OeCcKOHEUHbIE IepUoANYECKUE APoOU. ApupMeTHUECKHUE ONlepallui C PallMOHATBHBIMU
qrcIaMu, MPeoOpa3oBaHMsI YUCIOBBIX BhIpakeHUl. [Ipumenenne qpobeil u mpoueHToB
IUTSl PELLICHMS IPUKJIIAAHBIX 33J1a4 U3 Pa3JIMYHbIX OTpaciiel 3HAHWW U PEaJIbHOM KU3HMU.

HeiictBuTenbHble  yuCia.  PanuMoHanpHble M HpPPAllMOHAIBHBIE  YHCIIA.
Apudpmernueckue oOmnepalud ¢ JACUCTBUTENbHBIMU yHuciaMu. [IpubnmxéHHbie
BBIYMCIICHUS, IPABUIIA OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenensb ¢ uensiM nokaszateneM. CtanaapTHas Gpopma 3anucu AeHCTBUTEIBLHOIO
yucna. Mcnonp3zoBanue mnoaxopsmend (Gopmbl 3amMcy JEHCTBUTENBHBIX YUCEN IS
pELIeHMs] MPAKTUYECKUX 3a7a4 U ITPEICTABIICHUS IaHHbIX.

Apupmernyeckuii KOpPEHb HaTypaJIbHOU CTEIICHU. [enicTBus c
apupMETHUECKUMU KOPHSIMU HATYypaJbHOM CTEEHH.

CHHYyC, KOCHMHYC M TaHIE€HC 4YMCIIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUs] U HEPAaBEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MPE0OpPa30BaHUS.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHoOBHbIE
TPUTOHOMETPUYECKUE (HOPMYIIBI.

VYpaBHEeHHE, KOpEHb ypaBHeHHsA. HepaBeHCTBO, pemieHue HepaBeHCTBa. Merop
MHTEPBAJIOB.

Pemienue uenbix U ApoOHO-pallMOHANIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemrenne nppanroHaIbHBIX YPABHEHUM U HEPABEHCTB.

Penrenre TpUroHOMETpUYECKUX YPaBHEHUM.

IIpumeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX 3a1ad U
3a/1ay U3 pa3IuvHbIX 00J1acTe HAYKH U peabHOM KU3HHU.

DOyHKUUH U Tpadukun

OyHkIus, cnocoObl 3aganus pyHkuuu. ['paduk ¢pynkuuu. BzaumHo oOpatHbie
GbyHKIUH.

OO6mactp omnpeneneHds W MHOXKECTBO 3HaueHWi ¢GyHkmmu. Hymm dyskmmm.
[IpomexxyTkH 3HAKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKLIHUH.

CrenenHas (yHKUMS C HATypaJbHbIM M LEIbIM TOKa3zareneM. EE cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduK KOpHs N-0i CTEHEHH.

TpuroHomerpuyeckass  OKPYKHOCTb,  ONPENEICHHE  TPUTOHOMETPHUUYECKUX
(GyHKIMI YUCIOBOTO apryMEHTa.

Hayana MaTeMaTH4eCKOro aHajImu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/aHusl MOCIEN0BaTeNbHOCTEH. MOHOTOHHbIE



MOCIIEIOBATEIBLHOCTH.

ApudmMernyeckas U TreoMeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpudeckas mnporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccund. Dopmynia CIOXKHBIX MPOUEHTOB. lcnonb3oBaHWe mnporpeccuu s
pEelIeHUS peabHbIX 3a7a4 MPUKIAAHOTO XapaKkTepa.

MHoxkecTBa M JIOTHUKA

MHoOXecTBO, omepaluu Haja MHoXKecTBaMu. Jluarpammel DOinepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapara Uil ONUCAHUS peajbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3aJ1a4d U3 IPYTUX YUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3ATEIbCTBO.

11 KVIACC

Yuciia 1 BBIYUCTICHUSA

HartypaneHble u nenblie yncna. [Ipu3Hakyu 1e1MMOCTH LETIbIX YUCEIL.

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeneM. CBOMCTBA CTEIECHMU.

Jlorapudm uucna. JleciTuuHble U HATypaibHble JOrapupMsbl.

YpaBHeHUs M HEPABEHCTBA

[IpeoOpa3zoBaHre BRIPAKECHHM, COACPIKAIINX JTOTAPUPMBI.

[IpeoOpa3oBaHue BbIpOXXEHUHM, CcoOAEpKaIlIMX CTENEHU C pPalMOHAIbHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl JIMHEWHBIX YypaBHEHUU. PelleHune NpUKIagHbBIX 334a4 € IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpruMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX
3a]1a4 U 3a[a4 U3 pa3IuydHbIX 001acTel HayKu U peallbHOM JKU3HH.

DyHKIUHN U TPaPUKHU

Oyukus. Ilepuoguueckue ¢yHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIUU.
MakcuMyMbl W MUHUMYMbl (QyHKUMd. HaumOosbliee W HauMeHbllee 3HayY€HUE
(GYHKIIMM Ha IPOMEXKYTKE.

Tpuronomerpudeckue QyHKIINM, UX CBONCTBA U TpadUKH.

[Toka3arenbHas u JorapupmMuyueckas QyHKUUU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpadukoB (PyHKIUN 71 pelIeHUs YpaBHEHUN M JMHEHHBIX
CUCTEM.

Hcnons3oBanue rpapukoB (QYHKIUM Ui HCCIENOBaHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MpU PEIIEHHH 3aJad W3 JPYyrux Y4eOHBIX
MIPEAMETOB U PEATbHOM KU3HMU.

Hauvana MaTeMaTH4eCKOro aHajam3a



HenpepoiBHabie GyHKIIMU. METOI MHTEPBAJIOB /JIsl PEIIEHUS] HEPABEHCTB.

[IpousBonnas ¢hyukiuu. ['eomerpudeckuii 1 GU3NIECKUN CMBICT ITPOU3BOTHOM.

[IpousBoanbie AnmeMeHTapHbIX (QyHKIUH. DOpMybl HAXOXKACHUS MPOU3BOTHOMN
CYMMBI, TPOU3BEAECHUS U YACTHOI'O (DYHKIIHIA.

[IpumeHeHne NpPOU3BOJHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxneHne HamOOJbIIEro W HAaMMEHBIIEro 3HAaueHus (YHKUUU Ha
OTpE3KeE.

IIpumeHeHne NpPOW3BOAHOM Il HAXOKIACHMS HAWIYYIIETO pEIIEHUS B
MPUKJIAJAHBIX 3a/auax, JUisl OnpenesieHuss CKOPOCTH Mpoliecca, 3aJaHHoro (Gpopmyioi
WK TpaduKOM.

[TepBooOpaznas. Tabnuira mepBooOpa3HBIX.

Wurerpan, ero reoMmeTpuueckuii 1 pusndyeckuid cMbIcil. BeruuciieHne nHTerpana
o ¢popmyne Herorona—Jleibonuna.

IINIAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATDBI

OcBoeHme y4eOHOTrO Kypca «Anredpa M Hayalla MaTeMaTUYECKOrO aHalln3ay» Ha
ypOBHE cpemaHero oOmero o0pa3oBaHUs JODKHO OO0ECIeuuBaTh JIOCTHKEHUE
CJICAYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KUIACC

Yuciia 1 BBIYUCTICHUSA

OnepupoBaTh NOHATHSMU:  pPallMOHAJIBHOE W JICMCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAA U JECATUYHAS APOOb, MPOLEHTHI.

BrimonHaTe apudmMernyeckue onepanyy ¢ paloHalbHBIMU U 1EHCTBUTEIbHBIMU
YHUCJIAMH.

BeimonHsaTe npuOIMKEHHbIE BBHIYMCICHHS, WCIONB3YS TMpaBuia OKPYIJICHUS,
JeJ1aTh MPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH.

OneprpoBaTh MOHATUSAMM: CTENEHb C LIETBIM [TOKa3aTeNeM; CTaHaapTHas Gopma
3alMCH JEUCTBUTEIBHOIO YHCIA, KOPEHb HATypalbHOM CTENEHH; HCIIOJIb30BaTh
NOAXOAAIYI0 (OpMY 3allUCU JIEUCTBUTENBHBIX YHUCEN IS PEIICHUS MPaKTUYECKUX
3a/1a4y ¥ NpeJCTaBICHUs JaHHBIX.

OnepupoBaTh MHOHATHSAMU: CHHYC, KOCHHYC M TAaHIT€HC IPOU3BOJIBHOIO YIUIA,;
UCIOJIb30BaTh 3aMUCh MPOU3BOJIBHOTO YIyla 4epe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIINN.

YpaBHeHus 1 HEpaBeHCTBA

OnepupoBaTh MOHATUSMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;



Boeinonuate npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUM U peliaTh
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BreimonuaTe mpeoOpa3oBaHUsl LENBIX, PAIMOHAIBHBIX H  HPPAlMOHATBHBIX
BBIPAKEHUN U pelIaTh OCHOBHBIC THUIbBI LIENbIX, PALIMOHATBHBIX U HUPpPalMOHATbHBIX
YPaBHEHUU U HEPABEHCTB.

[IpyMeHATh ypaBHEHUSI U1 HEPABEHCTBA I PELICHUS MATEMaTUYECKUX 3a1ad U
3a/1a4y U3 pa3IuvHbIX 00J1acTe HAYKHU U peaTbHOU KU3HHU.

MonenupoBarh peajbHbIE CUTYallMH Ha SI3bIKE alNreOpbl, COCTABISATh BbIPAXKEHMUS,
ypaBHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJaud, UCCIEAOBATh MOCTPOEHHBIE MOJIENHU C
MCIIOJIb30BAaHUEM ammapara anreOpsl.

DOyHKUUH U TpaduKu

OnepupoBaTh MOHATUSAMU: (PYHKIUS, CHOCOOBI 3anaHust (PyHKIUHU, 00IACTb
ONpeAeeHUs] W MHOXECTBO 3HaYeHWil (QyHKIuM, Tpadux QyHKIUU, B3aUMHO
oOpaTHbIe (DYHKITUH.

OnepupoBaTh MOHATUAMH: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOIOCTOSHCTBA.

Hcnonb3oBaThk rpaduku GyHKIMMA 715 pellieHrs ypaBHEHUH.

Ctpouth W uuTaTh TpaQUKUA JTUHEHHOW (PYHKIMH, KBAJAPATUIHOW (PYHKITUH,
CTENEHHOM (PYHKIIMH C LIEJIBIM [OKa3aTEJIEM.

Ucnonw3oBate rpaduku  (QyHKUIMA 1718 UCCIEAOBAHUS  MPOILECCOB U
3aBUCUMOCTEM TP PEIICHUH 3a7a4 U3 JPYruxX Y4eOHBIX NPEIMETOB U peabHOMN
’KU3HU; BBIpAXXaTh (POPMYyJIaMH 3aBUCUMOCTH MEXIYy BETUIMHAMMU.

Hauvana MmaTeMaTH4eCcKOro aHajamn3a

OnepupoBaTh  MOHATHUAMM:  IOCIEAOBATENILHOCTh,  apudMeThyeckas U
reoMeTpuiecKas Mporpeccuu.

OnepupoBaTh  MOHATHSAMHU: OECKOHEYHO  yOBIBaromias TreoMeTpHYecKas
nporpeccusi, cymma 6eCKOHEYHO yOBIBAIOIIEH FeOMETPHUYECKOM MPOTrPECCHH.

3aiaBaTh NOCIEA0BATENLHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCHEAOBATEIBHOCTEH W TPOrPECCHM JUIsl pelIeHUS
peaJIbHBIX 337a4 MPUKIIAJHOrO XapaKTepa.

MHokecTBa H JIOTHKA

OmnepupoBath MOHATUSMU: MHOXKECTBO, ONEpAIMU Ha/l MHOXECTBAMHU.

Hcrnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJisi ONMUCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, IPHU PELIEHUU 33134 U3 APYTUX y4E€OHBIX IPEIMETOB.

OnepupoBatTh MOHATUSAMU: ONPEIETIEHUE, TEOPEMA, CIECTBUE, JOKA3aTEIbCTBO.

11 KJIACC
YucJia 1 BLIYUCIEHUS
OnepupoBaTh MOHATUAMU: HATYPAIBHOE, 1IEJI0€ YUCIIO; UCIOIb30BaTh MPU3HAKHU
JETUMOCTH 1IEJIbIX YUCEJI, Pa3JI0KEHHUE YKCiia Ha MPOCThIE MHOKUTENU JJIsl PEIICHUs



3a/1ad.

OnepupoBaTh MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKA3aTEIEM.

OnepupoBaTh TOHATHAMU: JiIorapudM dYHCa, ACCITHYHBIE W HATypaJbHbIE
Jorapu(pmsl.

YpaBHeHUs] U HEPABEHCTBA

[IpumeHsTh CBOMCTBA CTEMEHU ISl MIPeoOpa30BaHMs BBIPAKEHHI;, OMEPUPOBATH
MOHATUSIMU: TIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pEIIaTh OCHOBHBIC THIIbI
MOKA3aTEeNbHBIX YPABHECHUN U HEPABEHCTB.

Boeinmonuate  mpeoOpa3oBaHUS — BBIPAXKEHUM,  COJAEPKALIUX  JIOTapU(MBI;
ONEepUPOBATh TOHSITHAMU: JIOTApU(PMUYECKOE YpPAaBHEHHE U HEPABEHCTBO; pEUIaTh
OCHOBHBIE TUIIBI TOTapU(MUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

Haxonuts pemenust npocTEeUINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUW U €€ pEUICHHUE;
HCIIOIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUN JIJISl PEIICHUS MPAKTUYECKHUX 3a/1a4.

Haxomute pemieHuss nmpoCTEHIINX CHUCTEM M COBOKYITHOCTEM palMOHAJIbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBarh peaibHbIE CUTYallMH Ha SI3bIKE alNreOphl, COCTABISATh BbIPAXKEHHUS,
YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33J1a4U, UCCIIEI0BATh IIOCTPOCHHbIE
MOJIENIM C UCIIOJIb30BaHUEM amnmnapara ajareopsl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh  MOHATUAMM:  TepUOAMYECKas  (QYHKUUA,  MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOUKH IKCTpEeMyMa (PYHKIIMH, HAUOOJbIIee U HAaUMEHbIIIEe
3Ha4YeHUs! (PYHKIMU HA MPOMEXYTKE; UCHOIb30BATh UX IS UCCIIEIOBAHUS (DYHKIIUU,
3aJlaHHOM TpadUKOM.

OnepupoBaTh NOHATHAMU: TpadUKH TMOKa3aTeNbHOM, JOorapupMUUECKOd WU
TPUTOHOMETPHUUYECKNX (YHKIHM; n300pakaTh MX Ha KOOPAMHATHOW IJIOCKOCTH W
WCIIOJIb30BATh JJIsl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPAUHATHOM IUIOCKOCTU TpaUKH JIMHEWHBIX yYpaBHEHUH U
MCIIOb30BaTh UX JJIS PELIECHUS CUCTEMBI JINHENHBIX YPaBHEHUI.

Ucnonb3oBate Tpaduky  GyHKOWA I UCCIENOBAHMUS  TMPOIECCOB U
3aBUCUMOCTEN U3 IPYrux y4eOHbIX JUCIUILIVH.

Hayana MaTeMaTH4eCKOro aHajImu3a

OnepupoBaTh TOHATUSIMU: HEMpepbiBHAS (YHKIMS; MNPOU3BOJAHASA (DYHKIINH;
MCIOJIb30BaTh T€OMETPUUECKUN W (HU3MYECKUN CMBICT MPOM3BOJHOMN ISl pPEIICHUS
3a/1ad.

HaxonuTe mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKIWNA, BBIUUCISATH MPOU3BOJHBIC
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcrnonb30BaTh MPOU3BOAHYIO ISl UCCIeNOBaHUS (GYHKIIMM HA MOHOTOHHOCTH U
AKCTPEMYMBbI, IPUMEHSIThH PE3YJIbTAThI UCCIEAOBAHUS K TOCTPOCHHIO I'PpahHKOB.



Hcnonp30BaTh MNPOM3BOAHYKO JUISI HAXOXKACHUS HAWIYYIIEro peleHus B
IIPUKJIAJHBIX, B TOM YUCIIE COLUAIbHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh  NOHATUSAMHU:  MepBOOOpasHass W HMHTErpaj;  [OHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI HHTErpaa.

Haxonute nepBooOpa3Hble 3JEMEHTAPHBIX (PYHKIUH; BBIYUCIATH MHTErPAl IO
dbopmyne Herorona—JleiOnuna.

Pemartpb IMPUKIIAJJHBIC 3aa491, B TOM YHUCJIC COUAIIbHO-39KOHOMHWYCCKOI'0O U
(1)I/IBI/II-ICCKOI“O XapakTepa, CpeaACTBaAaMU MATEMATHYCCKOI'O aHAJIN34a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KonnyecrBo 4yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM K i (uudposbie)
n/m NpOrpamMmbI Beero OHTPOJILHBIE PAKTHHECKHE | GpasoBaTenbHbIe
padoTbI padoThbI pecype
MHoOXeCTBa PalMOHAIBHBIX U bu6nuoreka [IOK
1 JIEMCTBUTENLHBIX YKCEll. ParinoHaIbHbIE 14 1 https://m.edsoo.ru/7f414736
ypaBHEHHS U HEPaBEHCTBA
Oynkimn 1 rpaguki. CTeneHb ¢ HeIbIM bubmmorexa [IOK
2 YHEI p ’ H 6 https://m.edsoo.ru/7f414736
noka3aresiem
ApudmMeTnuecKkuii KOpeHb N—0i CTeTICHN bubmorexa HOK
3 p p ' 18 1 https://m.edsoo.ru/7f414736
WppannonansHbie ypaBHEHUS © HEPABEHCTBA
DopmyJibl TPUTOHOMETPUU bubmorexa LOK
4 PMYJIBI TP PHH. 22 1 https://m.edsoo.ru/7f414736
Tpuronomerpuyeckue ypaBHEHUS
but6mmoreka [IOK
5 [Tocie10BaTEIbHOCTH U TPOTPECCHH 5 https://m.edsoo0.ru/7f414736
[ToBTopenue, 0600IIeHNE, CUCTEMATU3ALIUS bubmmorera [IOK
6 D ’ = ’ . 3 1 https://m.edsoo.ru/7f414736
3HaHUH’
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KITACC

KonnyecrBo yacoB DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM K i (uudposbie)
n/n MPOrpaMMsbI Bceero O;Tpo‘ﬂbm’le pﬁalcanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeI
CreneHs ¢ pallMOHATIBHBIM MTOKA3aTeIIEM. bubmuotexa [JOK
1 [lokazarenbHas pynkuus. [lokasarenbHbie 12 1 https://m.edsoo.ru/7f414736
ypaBHEHHsI U HEPABEHCTBA
Jlorapudmuueckas QyHKIus. bu6nuoreka [IOK
2 Jlorapudmuueckne ypaBHEHUS U 12 https://m.edsoo.ru/7f414736
HEpaBEHCTBA
Tpuronomerpuueckre GyHKIMH U UX bubnuoreka [IOK
3 rpaduku. TpuroHoMeTpudeckue 9 1 https://m.edsoo.ru/7f414736
HEpaBEHCTBA
bu6nuoreka [IOK
4 [pousBoaHast. [IpumMeHeHre MPOU3BOTHOM 24 1 https://m.edsoo0.ru/7f414736
bu6mmorexka [IOK
5 WHTerpan u ero mpuMeHEHHsI 9 https://m.edsoo.ru/7f414736
bu6nuorexa LIOK
6 Cuctembl ypaBHCHUI 12 1 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
7 HarypasnbHble U 1esble Ynciia 6 https://m.edsoo.ru/7f414736
[ToBTopenue, 00001IIEHNE, CUCTEMATU3ALIUS Bubmmorexa [IOK
8 D ’ = ’ a 18 2 https://m.edsoo.ru/7f414736
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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VYueOHnplii Kypc «I'eomeTpus»

MHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOTrO Kypca «l'eomerpusi» 0a30BOro ypOBHS ISt
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIBLHOI0 CTaHAapTa CpeaHero oluiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMU, MPEABIBISIEMBIX K MAaTEeMAaTHUYECKOMY
o0pa30BaHUIO, W TPAIUIUNA POCCUUCKOrO0 oOpazoBanus. Peanmusamus mporpaMmbl
o0ecreurBaeT OBIAJICHUE KITFOUEBBIMU KOMIIETCHITUSIMU, COCTABJISIFOIIUMHU OCHOBY JIJIsI
CaMOpa3BUTUSI W HENPEPHIBHOIO 00pa3oBaHUs, UEIOCTHOCTh OOILIEKYIbTYpPHOTO,
JUYHOCTHOTO ¥ TI03HABATEIHLHOT O PA3BUTHS TUYHOCTU 00YJAIOITUXCS.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHOCTp y4eOHOro Kypca TE€OMETPUM HAa YPOBHE CPEOHEro OOIIEero
oOpa3oBaHus OOYCJIOBJIEHa NPAKTUYECKOHM 3HAYMMOCTBIO METANPEIMETHBIX U
MPEIMETHBIX PE3yJbTaTOB OOYy4YEHHs TEeOMETpPUM B HAIpPaBIECHUU JUYHOCTHOTO
pazBuTHs  oOydaommuxcs, (HopMupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, WU3y4Y€HUs APYruX Y4YeOHbIX IHUCUMIUIMH. Pa3zBuTue y oOywaromuxcs
MPaBWIbHBIX TPEJICTABIEHUA O CYIIHOCTM W MPOUCXOXKJIECHUU T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH pEaJbHOTO W HJICATBHOTO, XapaKTepe OTpaKeHUus
MAaTEMaTHYECKOW HaYKOM SIBIICHUM U MPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU B
CUCTEME HAayK U POJIM MAaTeMaTHUYECKOr0 MOJEIMPOBAHUS B HAYYHOM INO3HAHUU U B
MPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS YYalllUXCS, a
TaK)Ke KaueCTB MBIIUICHHS, HEOOXOUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEAHErO
oburero oopa3oBaHus, Tak Kak 00ECIEYNBAET BOZMOKHOCTh U3YUEHUS KaK JTUCUUILINH
€CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe wMblnuieHHe, (OpMHUpYEeMOEe TMPU M3YUYCHUH OOYy4aroluuMUCs
MOHSATUHHBIX OCHOB TE€OMETPUHU M TIOCTPOCHUH IETIOYKH JIOTHUECKUX YTBEPKICHUHN B
XOJI€ pelIeHUs F€OMETPUUECKHX 3a/1a4, YMEHHE BBIJBUTaTh U ONPOBEPraTh T'MIIOTE3bI
HEMOCPEJCTBEHHO MCIOIB3YIOTCS MPHU PELICHUH 33]]a4 €CTECTBEHHO-HAyYHOIr'0 1IUKIIA,
B YACTHOCTHU U3 Kypca (QU3UKH.

VYMeHne OpueHTUPOBAThCS B POCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX
o0JacTsX JeATeNbHOCTH uenoBeka. OpueHTanus 4YeloBeKa BO BpPEMEHU U
MIPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €0 COIMAIBHOIO OBITHA, (hOpMa OTPAKEHUS
OKPY’KaIoIller0 MUpPA, YCIOBUE YCIHEIIHOTO MO3HAHUSA U aKTUBHOTO NMPeoOpa3oBaHMs
aeiictBuTenbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU 00Opa3zaMu OO0bEeIuHSIET
pa3Hble BHUIbl Y4YEOHOM W TPYJIOBOM JESATENbHOCTH, SBISETCA OAHUM U3
npodecCuOHaIbHO Ba)KHBIX Ka4yeCTB, MOATOMY aKTyallbHa 3ajgada (GOpMUPOBAHUS Y



o0yJaronuxcss TPOCTPAHCTBEHHOTO MBINUICHHS KaK Pa3HOBUIHOCTH OOPa3HOTO
MBIIIJIEHUSI — CYIIECTBEHHOI'0 KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKON
JESTENBHOCTH 110 MHOTUM HaIPaBJICHUSIM.

Llenb ocBOeHMs mporpaMmMbl yueOHoOro Kypca «I'eomerpus» Ha 6a30BOM ypoOBHE
oOydyeHuss — 00IIe00pa3oBaTeIbHOE W OOHIEKYJbTYPHOE pPa3BUTHE OOYYalOIIUXCS
yepe3 obecreyeHre BO3MOKHOCTH TPUOOPETEHNUS U UCIIOJIBb30BAaHUsl CUCTEMATHYECKUX
T€OMETPUYCCKUX 3HAHUM W JEHUCTBHI, CHENU(PUYHBIX TEOMETPHH, BO3MOXKHOCTHU
YCTEIIHOTO TPOAOJDKEHUST 00pa3oBaHUs MO CIEHUATBHOCTSAM, HE CBA3aHHBIM C
MIPUKJIATHBIM UCTIOE30BAHNEM T€OMETPHUH.

[Iporpamma 10 reomeTpur Ha 0a30BOM YpOBHE MpeIHA3HAYECHA IS
OOYYarOIINXCS CPEIHEN IIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUA Ha
YpOBHE OCHOBHOT'O 00111er0 o0pazoBaHusi. TakuM oOpa3zoM, oOydaromiuecs Ha 6a30BOM
YPOBHE [IOJDKHBI OCBOHWTH OOIIME MaTeMaTUYeCKHe YMEHHMs, CBS3aHHBIE CO
cnenuuKoil TeOMETPUM W HEOOXOAMMBIC NJisi >KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOro, oHM UMEIOT BO3MOXHOCTh U3YUUTh T€OMETPHUIO Oojee IIyOOKo, eciu B
JTaNMbHEWIIEM BO3HUKHET HEOOXOAWMMOCTH B  TEOMETPHUYCCKHMX 3HAHUSAX B
npodeccHoHaIbHOM eI TEIbHOCTH.

JIOCTI)KEHHE LeMM OCBOEHHUS IpOrpaMMbl  OOECHEUMBAETCS  pELEHUEM
COOTBETCTBYIOIIUX 3a1a4. [IpuopuTeTHBIME 3a1ayaMi OCBOCHHSI Kypca «l'eomeTpumn»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBJISIFOTCS:

e (opmMupoBaHHE MPEACTABICHUS O T€OMETPUHM KaK YacTH MHUPOBOW KYJIbTYpbI U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOLIUM MUPOM;

e (opMHpOBaHME TMPEACTABICHUS O MHOTOTPAHHHKAX W Telax BpPAIIEHUS Kak O
BOKHEHIITUX MaTEeMaTHYCCKUX MOJCIAX, IMO3BOJISIONINX OMKMCHIBATh W H3y4aTh
pa3HbIe SBJIEHUS OKPY>KAIOIIEr0 MUPA;

e (opmupoBaHHEe YMEHHS pacllO3HABATh HA YEPTEXKaX, MOJLISIX U B PEATbHOM MHpPE
MHOTOTPAaHHHKH U TeJla BPAICHUS;

e OBJIAJICHUE METOJaMHU pEUICHUS 3aJa4 Ha TIOCTPOCHHUS Ha HM300paKeHUIAX
MIPOCTPAHCTBEHHBIX (PUTyp;

e (opmupoBaHHE YMEHHS ONIEPUPOBATH OCHOBHBIMU MOHATHUSIMUA O MHOTOTPAaHHUKAX
Y TEJIax BPAIICHHS ¥ NX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHUE aJNTOPUTMAMU pEIIEHUS OCHOBHBIX THIIOB 3a/ay; (OpPMHPOBAHUE
YMEHUSI TIPOBOJUTH HECIOXKHBIE JOKa3aTelbHbIE PACCYKICHHUS B XOJ€ PEIICHUS
CTEpEOMETPUUECKHX 33]a4 U 33]1a4 C MPAKTUUECKUM COJIEP KaHUEM;

e pa3BUTHE MHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW OOyYarommxcs,
MO3HABATEIbHOM aAKTHUBHOCTH, MCCIIEOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIILJICHUS;

e (opmupoBanne (YHKIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHON TE€OMETPHUHU:
YMEHHE paclo3HaBaTh IMPOSABICHUS TEOMETPUYECKUX TOHATUH, OOBEKTOB U



3aKOHOMEPHOCTEW B pEaIbHBIX KU3HEHHBIX CUTYAIUAX W MPU U3YYEHUHU APYTUX

y4eOHBIX TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,

(bopMyIMpOBaTh MX Ha S3BIKE TEOMETPUU U CO37]aBaTh T€OMETPUUYECKHE MOJIEIH,

MPUMEHATh OCBOCHHBIA TE€OMETPUYECKHM anmapar ISl PElIeHUs NPaKTUKO-

OpPUEHTUPOBAHHBIX 3a7ad, WHTEPHPETUPOBATh M OLEHUBATH IMOJYYEHHBIE

pEe3yIbTaTHhI.

OTAMYUTETHFHON OCOOCHHOCTBIO TPOTPAMMBI  SIBIIIETCS BKIIIOYEHHE B KypPC
CTEPEOMETPUHN B HAYAJIE €r0 M3YYEHMS 3a]ad, PEIIaeMbIX HAa YPOBHE MHTYUTHBHOTO
MO3HAHUA, W OMNpeNeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HAJA HUMH, YTO
CHOCOOCTBYIOT ~ pPa3BUTHIO  JIOTUYECKOTO U IPOCTPAHCTBEHHOTO  MBIILJICHHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K NAIbHEUIIEMY
W3YUYEHHUIO ITPEAMETA.

[Ipeanourenne OTHAETCA HAMISIAHO-KOHCTPYKTUBHOMY METOJY OOY4Y€HHUS, TO
€CTh TEOPETUYECKUE 3HAHHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcs B Kypce CTEpEOMETPUN IIPOBOJMTCS 3a CUET PELICHUs 3a/1a4 Ha CO3/IaHHE
MPOCTPAHCTBEHHBIX O0O0pa30B M 3ajlay Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue o6pasza MPOBOAUTCS C ONMOPOI HA HATJIHOCTb, a OIEPUPOBAHHE
0o0pa3oM — B YCIIOBUSIX OTBJIEYEHHS OT HAIJIAHOCTH, MBICIEHHOI'O M3MEHEHHUS €ro
HCXOIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «lIpsmMbple M IUIOCKOCTH B MPOCTPaHCTBE», «Teia BpalieHus,
«BekToppl M KOOpAMHATBEI B NPOCTPaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUU
pacnpenensieTcss He TOJIbKO MO COAEpPXKATENbHBIM JIMHUSM, HO M MO ToJaM 00y4YeHus
Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE TMPEAMETHBIM pe3yJbTaTam
ocBOeHHUs palouell MporpaMMbl, pacmpeneiaéHHbIM MO TrojaM  O0y4YeHwus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4yTOObI OBJIaJ€HHE T€OMETPUUYECKUMU MOHATUSIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCIEAOBATENIbHO U MOCTYMATEIbHO, C COOJI0O/IEHUEM
NPUHLIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIEC 3HAHUS BKJIIOYAIUCH B OOIIYIO CHCTEMY
r€OMETPUYECKUX MPEACTABICHUN 00yJaromuxcs, pacmupss u yriayonss e€, oopa3ys
IIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha wusyuenne reomerpuu oTBogutTcs 2 yaca B Hemenro B 10 kmacce u 1 vac B
Hezaemo B 11 kimacce, Bcero 3a iBa rona ooydenus - 102 yueOHbBIX daca.



COAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble M MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHbBIE TIOHATHUSL CTEPEOMETPHUH. ToOUKa, MpsAMasi, IIIOCKOCTb, IPOCTPAHCTBO.
[Tonatre 00 aKCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPHUH
Y CJIEACTBHUS U3 HUX.

B3anMmHOE pacnoyio)keHHE TPSAMBIX B INPOCTPAHCTBE: IEPECEKAOIINECS,
napajuleibHbIe U CKpEIUBAtoOIKecs npsmblie. [lapamienbHOCTh NpsAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MApaJUIeNIbHbIE NPsSAMBIE B IPOCTPAHCTBE; MAPAIIIECIBHOCTH TPEX
NPSAMBIX; NApPAJUIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTJBI C COHAIlPaBJICHHBIMH
CTOPOHAMH; yrojl MEXAY IpsAMbIMU B IIpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEM:
NapajyleJibHble IUIOCKOCTH; CBOMCTBA MapajulelibHbIX IUIOCKOCTeW. [Ipocreiimue
NPOCTPAHCTBEHHbIE (UIyphl Ha IUIOCKOCTH: TETpadJlp, KyO, Mapaiielenumnesn;
MMOCTPOCHHUE CEYCHHUI.

[leprieHIUKYJISIPHOCTh MPSAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuIebHbIe U MEPIIEHAUKYIIAPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH MPSIMOM M IJIOCKOCTH, TEOPEMa O MPSIMOMN MEPIEHIUKYISIPHON
IJIOCKOCTHU. YTIIBI B POCTPAHCTBE: YIOJl MEXAY NMPSAMON U IUIOCKOCTBIO; ABYTPAHHBIN
yroJj, JUHEHHBIN YroJl IBYTpaHHOro yria. [lepneHauKynsp u HaKJIOHHbIE: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMON J10 TUNIOCKOCTH, MPOEKIMs (PUTyphl Ha
IJIOCKOCTh. [lepnenauKyasapHOCTh IIOCKOCTEN: NMPU3HAK NEPIECHANKYIJISIPHOCTH IBYX
Iockocrer. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHOrorpaHHuKHU

IToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHMKA, BBIIIYKIIbIE U
HEBBIITYKJIBIE MHOTOTPAaHHMKHM; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas
pU3Ma; CPaHU M OCHOBAHUS MPU3MBI; MpsiMas W HAKJIOHHAs MpPU3MbI; OOKOBas W
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapannenenunen, npsMOyroiabHbIA Napajielnenunes u
ero coucrBa. Ilupamuzaa: N-yronpHas nupamMuia, TPpaHd U OCHOBAHUE IUPAMUIBI;
OOKOBasi U MOJIHASI MOBEPXHOCTh NMUPAMUABL; NPAaBWIbHAs M yCEUYEHHas MUPAMHUJA.
OneMeHThl Npu3Mbl U nupaMuiabl. lIpaBUiIbHBIE MHOTOTPaHHHUKHW: ITOHSTHE
[IPaBWIBHOI'O MHOIOTPAaHHMKA; IIPpaBWIbHAs MpU3Ma M I[PaBWIbHAS NUPaAMUA;
MpaBWIbHAS TPEYroJibHAS MUpaMuUa U MPaBWIbHBIN TeTpadap; Ky0. [Ipencrasnenue o
IIPAaBWJIBHBIX MHOTOTPaHHUKAX: OKTa’ap, NOAEKadap U uKocasap. CeueHns npusMbl U
MAPAMUIBI.

CummMmeTpusi B NPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, IPSMOMH,
IJIOCKOCTU. DJEMEHThl CUMMETPUHM B NMUpaMUIax, Napauielienuneaax, nIpaBUiIbHbIX
MHOTI'OTPAHHHKAX.

Brluncienue 351eMEeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yriel. [Liomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TMPSMOW MPU3MBI, IJIOMIAb



OCHOBAHUM, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOil mpu3Mbl. [lnomans GoxkoBo
MOBEPXHOCTH M TIOBEPXHOCTH MPABWIbHOM MNUpPaMUIbl, TEOpeMa O IUIOLIAIH
yceu€HHo nupamuabl. [loastue 06 00béMe. O0BEM MHpaMuIbl, MPU3MBI.

[TogoOuble Tena B mnpocTtpaHcTBe. COOTHOUIEHUS MEXKAY IUIOMIATSIMU
MOBEPXHOCTEHN, 00bEMaMU TTOOOHBIX TE.

11 KJIACC

Tesa Bpamenust

Hunuaapuyeckasl MOBEPXHOCTh, 00pa3ylolue MWIUHIPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepxHOCTH. [[ummHap: ocHoBaHMs M OOKOBasi MMOBEPXHOCTH,
oOpasyromas 1 0Ch; TUIOMIAah OOKOBOM M TIOJTHOW MOBEPXHOCTH.

Konunueckass mnoBepxHOCTb, OOpa3ylolue KOHUYECKOW IOBEPXHOCTHU, OChb U
BEpIIIMHA KOHUYECKON moBepxHOcTU. KoHyc: ocHOBaHue W BepilMHa, oOpa3yomas u
OCh; IIIONIA b OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyromue u
BBICOTA; OCHOBAHUS M1 OOKOBAsi TOBEPXHOCT.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IUIONIaAb TOBEPXHOCTU CGEPHI.
BzaumHoe pacnonoxenue chepsl M IJIOCKOCTH; KacaTeidbHas IUIOCKOCTh K cdepe;
IJI0MIAIb CEphI.

N3o0paxkeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KomOunarnuu ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOrpaHHUK, OIMMCAHHBIN
okoJ1o cdepsl; chepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

ITonstue 06 oO0bEMe. OcHOBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJILHOT'O Mapajuiesenunena u ciaeAcTBus u3 He€. O0bEM HMUIMHAPA, KOHYCA.
O0BEéM mapa u wiomaas chepsl.

[Tomo6ubie Tema B mnpocTpaHcTBE. COOTHOMICHUS MEXAY IUIOHIAJISIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenust nuiauHApa (MapajyiebHO W MEPHEHIUKYIISIPHO OCH), CEYEHHUs KOHYca
(mapasyienbHOE OCHOBAHMIO U MPOXO/IAIIEE Yepe3 BEPIINHY), CEUEHUS IIapa.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

Bektop Ha mnockoctu U B npocTpaHcTBe. CIOXKEHHE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasnoxeHue BekTopa mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuno nmapamnenenunena. Pemienue 3amad, cBA3aHHBIX C IPUMEHEHUEM
IIpaBWJI ACUCTBUM ¢ BeKTopamu. [IpsiMoyrosbHas cucteMa KOOpAUMHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreimme 3amaun B KOOpAUHATAX. YTOI MEXAY BEKTOPAMHU.
CxanisipHO€ TIPOU3BEJICHUE BEKTOPOB. BbIUMCIIEHHME YIIOB MEXIY MPSIMBIMU U
IVIOCKOCTSAMH. KOOpIMHATHO-BEKTOPHBI METOJ IPU PEUIEHUH TE€OMETPUUYECKUX
3a7a4.



IHVIAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATDBI
10 KJIACC

OnepupoBath MOHATUSMHU: TOUKA, IPsIMAas, TIIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHUX TMPU PEIICHUHU
TCOMETPUICCKUX 3a71a4.

OnepupoBaTh MOHIATUSAMU: NAPAIIICIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEHN.

KnaccudunmpoBaTte B3aMMHOE pACMOIOKEHHUE TPSIMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHITHAMU: IBYIPAHHBIA yrojl, TpaHU JIBYI'PAHHOTO yria, pedpo
JIBYTPAHHOTO yTiia; TUHEHHBIN yroyl ABYrPaHHOTO yIJia; TpaaycHas Mepa JBYTPaHHOTO
yTia.

OnepupoBaTh TMOHATHSIMH: MHOTOTPAHHHWK, BBINYKIBIA W  HEBBIMYKIIBIH
MHOTOI'paHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (TIMpaMuia; TMpu3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunes, Kyo).

KnaccudunupoBaTe MHONOTpaHHUKH, BBIOUpask OCHOBAHUS IS KJIaCCH(PUKAIIUN
(BBIITYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH; MTPaBUIbHBIE MHOTOTPAHHUKH; TIPSIMBIE U
HAKJIOHHBIC TTPU3MBI, TAPAIICIICTIHTIC]IBI ).

OmnepupoBaTh MOHATUSAMHU: CEKYIas MIIOCKOCTh, CEYEHNE MHOTOIPaHHUKOB.

OOBACHATH IPUHIIUIIBI TOCTPOSHUS CEUCHUH, UCTIONB3YS METO/ CIICOB.

Ctpouth ceueHHs MHOTOTPAHHHUKOB METOJOM CJIEJOB, BBIIOJHSITH (BHIHOCHBIE)
IJIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI CBEPXY, COOKY,
CHH3Y.

Pematps 3agaun Ha HaXOXXIEHHWE TEOMETPHYECKHX BEIMYHMH IO 0Opasiiam Wiu
QIropuT™MaM, TPUMEHSAS M3BECTHBIC AHAIUTHYECKHME METOABl TMPU  PEUICHUU
CTaHJAPTHBIX MATEMaTUYECKUX 3a7ad Ha BBIYMCICHHE PACCTOSHHM MEXIy ABYMS
TOYKaMH, OT TOYKH JIO MPSMOM, OT TOUYKH JIO INIOCKOCTH, MKy CKPEIIHBAOIITUMUCS
MPSIMBIMH.

Pematps 3agaun Ha HaxOXXJE€HHWE TEOMETPUUECKUX BEIMYHMH MO 0Opasiam Wiu
QNrOpUTMaM, TPUMEHSSI M3BECTHBIC AHATUTHYECKHE METONBI TpU PEHICHUHU
CTaHJAPTHBIX ~ MAaTEMAaTHYECKUX  3a7a4 Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPEIIUBAIOIIUMUCS MPSMBIMHU, MEKIY MPSMOM U TJIOCKOCTHIO, MEXKY IJIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB.

Berauciste 00bEMBI M TUTONIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nUpaMuaa) ¢ IPUMEHEHHEM (OPMYIT; BEIYUCIATh COOTHONICHUS MEXAY TUIOMIAIsIMU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh



CUMMETPHH; IICHTP, OCh M TUNTOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Brnekatb, TipeoOpa3oBbIBATH W HMHTEPIPETUPOBATH  HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha 4YepTekax u
PUCYHKaX.

[IpumensaTs reomerpudeckre (GakThl IS PEHICHUS CTEPEOMETPUUYCCKHUX 3aJad,
MPEANOIaralInX HECKOIbKO IIaroB PEIIeHUs], €CIU yCIOBUS IPUMEHEHUS 3a/1aHbl B
sBHOM (popme.

[IpumeHsAT,  TpOCTEHIIKE  TPOrpaMMHBIE  CPEICTBA W DBJICKTPOHHO-
KOMMYHUKAIIMOHHBIEC CUCTEMBI ITPU PEIICHUN CTEPECOMETPUICCKUX 3a/1ad.

[IpuBoauTHh MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U KU3HH,
pacrmo3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpumeHsATh, TIONYYCHHBIC 3HAHWS Ha TIPAKTUKE: aHAJIU3UPOBATh pPEaJbHBIC
CUTyalldd W TPHUMEHATH UW3YYCHHBIC TMOHITHS B TMPOIECCE TIOUCKA PEIICHHUS
MaTeMaTHYeCKH C(HOPMYITHPOBAHHON MPOOJIEMBI, MOJCINPOBATh PEAIbHBIC CHTYaI[UH
Ha $S3BIKE TEOMETPHH, WCCIEIOBATh IMOCTPOECHHBIE MOJEIU C UCIOJIb30BaHUEM
TCOMETPUICCKAX TOHATHH W TEOpeM, ammapara anreOphl; pemarh MPaKTHIECKUe
3aJla4M, CBSA3aHHBIC C HAXOXKJICHUEM I€OMETPHUECKUX BETUYHH.

11 KIIACC

OnepupoBaTh TOHATHUSAMHU: IIMHAPUYECKAS TOBEPXHOCTh, OOpa3yroOIIe
MUIMHAPUIECKON TIOBEPXHOCTH; IWJIWHIP; KOHHYECKas MOBEPXHOCTh, OOpa3yroImue
KOHUYECKOH TTOBEPXHOCTH, KOHYC; c(pepruecKkas IoBEepXHOCTb.

PacnioznaBaTh Tena BpamieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAIICHUS.

KiaccudunnpoBars B3auMHOE pacioyioxkeHrue cepbl U MIOCKOCTH.

OnepupoBaTh TMOHATHUSMHU: MIAPOBOM CErMEHT, OCHOBAaHWE CETMEHTa, BBICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHHE IIIAPOBOTO CJOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Bbrauciisite 00bEMBI U TUTOIIAIM TIOBEPXHOCTEH TN BpaIICHUS, TEOMETPUICCKUX
T€J C MPUMEHEHUEM (POPMYIL.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BIUCAHHBIM B chepy U OMUCAHHBIN
okoJ1o cdepsr; chepa, BIMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

BbIuucasTh COOTHOIIEHUS MEXAY IUIOMIAAsIMUA TOBEPXHOCTEH U OO0BEMaMu
MOa00HBIX TEI.

N300paxkath u3ydaemble QUTYPHI OT PYKHU H C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BhITONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: Buja cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHUS TE BPAILICHHUS.

W3BnekaTp, UWHTEPIPETUPOBATH M  MpPeoOpa3oBbIBaTh  HMHPOPMALUIO O



MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekax Hu
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOAHAT NEWCTBUSA CIOKEHUS BEKTOPOB, BBIYUTAHNS BEKTOPOB U YMHOKECHHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1at0T.

IIprMeHATh IpaBUIIO NTapajuIeIeIUIIEAA.

OnepupoBaTh MOHATHAMM: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOl MEXAY
BEKTOPAMH, CKAJSIPHOE IPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IPOM3BEIECHUE BEKTOpA HA YHCIIO, YIOJ MEXIY
BEKTOpPAMH,  CKaJsIpHOE IPOMU3BEAECHUE, pacKiaAblBaTh BEKTOP MO  JIByM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBarh IIOCKOCTh YPABHEHHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT.

[IpumenaTy reomerpuueckue (PaxkThl U PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
MIPEANOJIATAIOIINX HECKOIBKO IIArOB PEIICHUS, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbI B
SBHOU opme.

Pemrate mpocreniue reoMETpUYECKUE 3aJayd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrats 3amaun Ha 1OKa3aTENbCTBO MATEMATUYECKUX OTHOLIEHUN M HAXOXKICHHUE
reOMETPUYECKUX BEIMYMH [0 00pa3liaM WM aJropuTMaM, IPUMEHSsS H3BECTHBIE
METO/bl [IPU PELIECHNH CTAHAAPTHBIX MAaTEMATUYECKUX 3a1ad.

[IppuMensaTP  DpOCTEMIIME  MPOrPAMMHBIE  CPEICTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOIUTH PUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U KU3HHU,
pacIiO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

IIprMeHATE TONy4YEHHbIE 3HAHUA Ha NPAKTHKE: AHAIM3UPOBATh peajbHbIE
CUTyallud W TPUMEHATh HW3YyYCHHBIE IIOHATHS B IPOLECCE IIOWCKA PEIICHUS
MaTeMaTU4YeCKU C(HOPMYIMPOBAHHON MPOOJIEMBI, MOAEINPOBATh pEabHbIE CUTYallUU
Ha S3bIKE TEOMETPHUM, MCCIENOBATh IIOCTPOCHHBIE MOJAEIH C HCIIOIb30BAHUEM
r€OMETPUYECKUX TOHATUH W TEOpeM, ammapara anreOpbl; pemarbh MNPaKTHYECKUe
3a/1a4y, CBA3aHHBIC C HAXOXKAECHUEM IT€OMETPUUECKUX BEIIMUYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBanue pa3iesioB U TeM K o (uudposbie)
n/n NPOrpaMMBbI Beero OHTPOJILHbIE PAKTHYECKHE | \5hazoBaTenbHbIE
padoThI padoTbI pecype
bubmuorexa [IOK
1 Baejienme B crepeomeTpuio 10 https://m.edsoo.ru/7f414736
5 [IpsiMbIE ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1 bub6mmorexa [IOK
[TapamienbHOCTh NPSMBIX U TTIOCKOCTEH https://m.edsoo.ru/7f414736
3 [leprieHAMKYISAPHOCTD MPSIMBIX U 12 bubnmoreka [IOK
IUIOCKOCTEM https://m.edsoo.ru/7f414736
bubmuorexa [IOK
4 VYrusl MexAy NPSAMBIMU U TUIOCKOCTAMH 10 1 https://m.eds00.ru/7f414736
bu6nmuoreka LIOK
> MHororpanHukH 1 ! https://m.edsoo.ru/7f414736
. bubnmoreka [IOK
6 OOBEMBI MHOTOTpaHHHKOR 9 . https://m.edso0.ru/7f414736
7 [ToBTOpEHME: CEueHMs, paCCTOSHUS U YTJIIbI 4 1 bubmorexa OK
' ’ https://m.edso0.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3) 0
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11 KITIACC

KoanuectBo yacoB JJIeKTPOHHbIE
. HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ S — Beero Ko(;nponbm,le Hpﬁalcanecmle 06paz0BATEIBHbIC
padoThI paéoThI pecypeI
bubmuoreka [JOK
1 Texa pparienus 12 https://m.edsoo.ru/7f414736
N but6mmoreka [IOK
2 OOLEmb TEN S 1 https://m.edsoo.ru/7f414736
3 BexkTops! u k WHATHI B TIPOCTPAHCTB 10 1 bubmorera [OK
CKTOP 0oPA POCTPAHCTBE https://m.edsoo.ru/7f414736
4 [ToBTOpenue, o600IIEeHNE, 7 1 but6mmoreka [IOK
cUCTEMATU3aLUs 3HAHUN https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0
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VYueOHbIN KYPC «BeposTHOCTL ¥ CTATUCTHKA))
HOACHUTEJIBHAA 3AIINCKA

Pabouasa nporpamma yuyeOHOro kypca «BepoATHOCTh M CTATHCTHKa» 0a30BOrO
ypoBHs st oOydarontuxcsi 10 —11 kimaccoB pazpaboranHa Ha ocHoBe DenepalibHOrO
rOCyJapCTBEHHOIO0 00pa30oBaTENbHOTO CTaHJApTa CPEAHEro Oo0IIero odpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIBSBIIEMbIX K MAaTEMaTUYECKOMY
o0pa30BaHHI0, W TPAJULUUN pOCCUHCKOro oOpa3oBaHus. Peanuzamus mnporpaMmbl
o0ecIeynBaeT OBIaICHUE KIIFOYEBBIMU KOMITETEHIIUSMHU, COCTABISIOUIMMUA OCHOBY JIJIs
caMOpa3BUTUS U HENPEPHIBHOIO OOPa30BaHUSA, LEIOCTHOCTh OOLIEKYJIbTYPHOIO,
JMYHOCTHOT'O ¥ MO3HABATEIbHOTO PA3BUTHS JIMUYHOCTU 00YyJaIOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VYuebHbiii kypc «BepoATHOCTH W CTaTUCTHKa» 0a30BOro YPOBHS SIBIISETCS
MPOJOJKEHHEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM mmkonbl. Kypc mnpeanazHaueH st GOpMHUpPOBaHUSA Yy OOYyYarOIIUXCS
CTaTUCTUYECKOM KyJIbTYpPbl M IIOHAMAaHUS POJU TEOPUM BEPOSATHOCTEM Kak
MaTeMaTU4YECKOr0 MHCTPYMEHTA ISl W3Y4YEHUS CIIy4alWHbIX COOBITHUH, BEJIUYUH U
npoueccoB. [Ipu n3yuenuu kypca odoramarTcs IpeICTaBIeHUs YYalluXcs O METOIax
MCCJIEIOBaHUS N3MEHYMBOTO MUPA, Pa3BUBAETCSA MIOHUMAaHUE 3HAYMMOCTU U OOIIIHOCTHU
MAaTEMAaTHYECKUX METOJIOB IO3HAHHUS KAaK HEOThEMIIEMOM 4YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConepkaHue Kypca HANpaBI€HO HA 3aKpEIUICHWE 3HAHWM, MOJYyYEHHBIX MIpHU
M3y4YEHUHU KypCa OCHOBHOW IIKOJBI M HA PAa3BUTHUE NPEACTABICHUW O CIy4aWHBIX
BEJIMYMHAX M B3aUMOCBS3SIX MEXJIY HUMH HAa BaXKHBIX MPUMEPAxX, CIOXKEThl KOTOPBIX
MOYEPIHYTHI U3 OKPYKAOIIEr0 MUPA.

B coorBercTBMM ¢ YyKa3aHHBIMU IEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCT, M CTATUCTHUKA» CPEAHEW IIKOIBl Ha 0a30BOM YpPOBHE BBHIJCICHBI
CIENYIOIINE OCHOBHBIE cojepkaTenbHble JuUHHM: «Ciy4yalilHble COOBITUS U
BEPOATHOCTU Y, «CilydaiiHble BETUYUHBI U 3aKOH OOJIBIINX YUCEI.

BaxxHyio yacTh Kypca 3aHMMAaeT HU3y4YeHHE FeOMETPUYECKOro U OMHOMHUAIBLHOTO
pacnpenesieHuid 1 3HAKOMCTBO C UX HENPEPBIBHBIMU aHAJIOTAaMU — ITOKA3aTEIbHBIM U
HOPMAJIBHBIM PaCIpeICICHUSIMMU.

Copepxxanue auHuu «CiaydailHble COOBITHSI U BEPOSITHOCTUY» CIY>KUT OCHOBOM
st (GOpMHPOBAHUSA TIPENICTABICHUNM O PACTIPENCICHUN BEPOSITHOCTEH MEXKIY
3HAQUCHUSIMU CITyYallHBIX BEJIMYMH, a TAaKXKe 3Ta JIMHUS HeoOXoauma Kak 0aza s
M3y4YeHUsI 3aKOHA OOJBIIMX yuceNl — (PYHIAaMEHTAIBHOTO 3aKOHA, JCHCTBYIOIIETO B
npupojie U OOIIECTBE M HMMEIOIIEr0o MareMaTuyeckyr (opmanuzanuio. Cam 3aKkoH
OOJBIIMX YHCEN TMpeajaraercss B O3HAKOMUTENIbHOW (opMe ¢ MHUHUMAIbHBIM



UCTIOJIb30BaHUEM MAaTeMaTHYeCcKoro Gpopmaansma.

Temsbl, cBsI3aHHBIC C HETPEPHIBHBIMHU CIyYalHBIMH BEJIMYWHAMH, aKIEHTHPYIOT
BHUMAaHHE IIKOJbHUKOB HA OMUCAHWUU U U3YUYEHUU CIyYalHBIX SBJICHUHA C TTOMOIIIBIO
HenpepbIiBHBIX  (QyHKIuA. OCHOBHOE BHUMAaHWE VIEISACTCS ITOKa3aTEIbHOMY U
HOPMAJIBHOMY pAaCOpEelIeHUsM, TPH O3TOM NPEANONaraercs O3HAaKOMUTEIbHOE
U3ydeHHe MaTepuaina 06e3 J0oKa3aTeabCTB MPUMEHSIEMbIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha usyuenue kypca «BeposiTHOCTh U CTaTUCTUKa» HAa 0A30BOM ypOBHE OTBOAMUTCS 1
qac B HEZIEJI0 B TEUEHUE KAKJ0r0 rofia 00yueHus, Bcero 68 yueOHbIX 4acoB.



COAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBienne JaHHBIX C TOMOIIbIO Tabmuiy W auarpamm. CpeaHee
apupMeTHUecKoe, MeJuaHa, HauOoJbllIlee W HaUMEHbIIEEe 3HA4YEHUs, pa3max,
JUCTIEPCUS U CTaHJAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB.

CrnyualiHble HKCIIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITHA. DJIEeMEHTApHbIE
coObITHs  (McXoAbl). BeposaTHOCTh cCiiydaliHOro COOBITHS. bianu30cTh 4YacTOTH U
BEPOATHOCTU COOBITHI. Cily4dailHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMU. BEpOSTHOCTH COOBITHI B OMBITAX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMU
COOBITHSIMU.

Onepauuu HaJl COOBITUSIMU: TIepecedeHue, OObEIUHEHUE, MPOTUBOMOIOKHBIE
coObITHs. J{lnarpammer Ditiepa. Dopmysia CI0KEHUS BEPOSTHOCTEH.

YcnoBHAas BEPOATHOCTb. YMHOXKEHHUE BEPOATHOCTEH. JlepeBO Ciay4alHOro
skcrnepumenTa. @opmyia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHS.

Kom6unaropnoe mnpasmwio ymHoxkeHus. [lepectanoBku u ¢dakropuan. Ywucio
coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunaphblii ciyyaiiHblid ONBIT (UCHOBITAHHWE), ycHeX M Heyaadya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHUMBIX MCHBITaHUKW A0 1iepBoro ycmexa. Cepus
HE3aBUCUMBIX HUCTIIBITAaHUN bepHymu.

Cnyuaitnas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEN. Junarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuil, B TOM YHCIE, TE€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYyYANMHBIX BEIWYMH: MATEMATHYECKOE OKHUIAHUE,
JIUCIIEPCUSL U CTaHJIAPTHOE OTKJIIOHEHHWE. [Ipumepsl NMpUMEHEeHUsT MaTeMaTU4eCKOro
OXXHMJAHUS, B TOM YHCJIE B 3aJadax W3 ITOBCEAHEBHOM XW3HHU. MaremaTuyeckoe
OXyJaHue OWHAPHON CIIy4allHOW BETWYMHBL. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIyYallHBIX BEJIMYMH. MaTeMaTu4eCcKoe OXKUJIAHUE U JUCTIEPCUS T€OMETPUUECKOTO U
OMHOMHUATILHOTO PACTIPECICHHI.

3aKoH OOJBIINX YHCEN U €ro polib B HayKe, Ipupojie 1 odiiectBe. BeiOOpoUuHBIit
METO/, MCCJICJOBaHUM.

IIpumepsl HENPEPBIBHBIX CIIydyalHbIX BenW4yuH. [loHATHE O IUIOTHOCTH
pacrpeneneHus. 3a1add, TpUBOASIIME K HOPMAJIIBHOMY pacnpeaeieHuto. [lonstue o
HOPMAaJIbBHOM PacCIpEICIICHUN.



IHVIAHUPYEMBIE ITPEJMETHBIE PE3YJ/IbTATDBI
10 KJIACC

YuraTe U CTPOUTH TAOJIULBI U JUATPAMMBI.

OnepupoBaTh MOHATUAMU: CpelHee apudmMerndyeckoe, MeAnaHa, HaubOoubliee,
HavMEHbLIEE 3HAYCHUE, pa3Max MacCHBA YUCIIOBBIX JAHHBIX.

OneprpoBaTh MOHATUSAMU: CIy4YyalHBIH SKCIEPUMEHT (OMBIT) M CiydailHOoe
coObITHE, D3JEMEHTapHOE COOBbITHE (RJIIEMEHTApHBI MCXOJA) CIIYy4alHOro OIbITa;
HaXOJUTh BEPOATHOCTU B OIBITAX C PABHOBO3MOYKHBIMHU CIyYallHBIMU COOBITHSIMU,
HaXOJUTh M CPaBHUBATH BEPOSTHOCTH COOBITUA B HW3YYEHHBIX CIIy4alHBIX
DKCIEPUMEHTAX.

Haxonute u GopMynupoBaTh COOBITHS: TIEpeceUeHrnEe U OOBEIMHEHHE JTAHHBIX
COOBITUH, COOBITHE, TPOTHUBOIOIOKHOE JIaHHOMY COOBITHIO;  TIOJIb30BATHCS
auarpaMMamMi Ditepa u GOpMyIIoi CIIOKEHHS BEPOATHOCTEHN NpU PEIIeHUH 3aay.

OneprpoBaTh MOHATHSAMHU: YCIOBHAash BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOIWTh BEPOATHOCTH C IIOMOIIBIO IIPaBHJIa YMHOMKEHMS, C IIOMOLIBIO JIepeBa
CIIy4alHOI'O OIIBITA.

[IpumeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUHU 3a/1a4.

OnepupoBaTh NOHATUSAMU: HCIIBITAHUE, HE3aBUCUMBIEC HCIBITAHUS, CEPHUs
UCTBITAaHUHM, YyCHeX M HeyJlaya; HaxXxOJUTh BEPOSTHOCTH COOBITUH B CEpUHU
HE3aBUCUMBIX HMCIBITAHUWA /O MEPBOr0 yCHeXa; HAXOJIUTh BEPOATHOCTU COOBITHHA B
cepuu UcnbITaHu bepHyin.

OnepupoBaTh NOHATUAMU: ClydaiiHas BEJIMYMHA, PaCHpeEI€ICHUE BEPOSATHOCTEM,
qyarpamma pacrpencieHus.

11 KJIACC

CpaBHUBATh BEPOATHOCTH 3HAYEHUM CIIy4YalHOM BEIWYMHBI 110 PACIpPEACICHUIO
WIH C TIOMOILBIO JUArPaAMM.

OnepupoBaTh NOHATHEM MAaTEMaTHYECKOI'O0 OKWIAHUWS;, NPHUBOJIWUTH IPHUMEPHI,
KaK NPUMEHSAETCS MAaTEeMaTUYECKOE OXUIAAHWE CIy4YalHOW BEJIWYMHBI HAXOJWUTh
MaTEMaTU4YECKOEe OKUJAHUE 110 TAaHHOMY PaCIIPENCIICHHUIO.

VMeTs npeacTaBiieHUE O 3aKOHE OOJIBIINX YUCEL.

HNmerts npencraBieHne 0 HOpPMAJIBHOM PacCIpEEICHUAM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos JJIEKTPOHHBIE
Ne i/ HanmeHnoBanue pa3iesioB u TeM K - (uudpossbie)
) NPoOrpamMmbl Beero OHTPOJIbHBIE PAKTHIECKUE | (GuazopaTenbHbIC
padoTsbI padoThbI pecypeb
1 [IpencraBnenue JaHHBIX U ONMCATEIIbHAS 4 but6mmoreka [IOK
CTaTUCTHKA https://m.edsoo0.ru/7f414736
CrnyyaliHble ONBITHI U CIIy4aiiHble COOBITHS, Eub 10K
noIMoTeKa
2 OTIBITHI C PABHOBO3MOKHBIMHU 3 1 https://m.eds00.ru/7f414736
3JIEMEHTAPHBIMHU UCXOJAMHU
3 Ornepanuy HaJi COOBITHSIMU, CIIOKEHUE 3 but6mmoreka [JOK
BEPOSITHOCTEH https://m.edsoo0.ru/7f414736
VYcinoBHas BEPOSATHOCTb, JEPEBO
4 CIy4alHOTO OmbITa, (hopMyJa MOJTHOM 6 BES;?_?;;K: d]s_[o?)lﬁu 7§414736
BEPOATHOCTH U HE3aBUCUMOCTE COOBITHI o '
Bbu6mmoreka [JOK
° DIIEMEHTEI KOMOHHATOPHKH 4 https://m.edsoo0.ru/7f414736
. but6mmoreka [IOK
6 Cepuu nocienoBaTeIbHbIX UCIIBITAHUI 3 1 https://m.edso0.ru/7f414736
7 CrnyualiHble BEJIMUMHBI U paclpeesIeHus 6 BHGHH_OTeKa HOK
https://m.edsoo0.ru/7f414736
. bubmuorexa [IOK
8 O060061eHne U cucTeMaTu3anus 3HaHUH 5 2 https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
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11 KITIACC

KosnmnuectBo yacos DJIEeKTPOHHBIE
Ne ni/m HaunmeHoBaHMe pa3iesioB U TeM K n (uu¢posbie)
} NPOrpaMMbI Beero OﬁﬂTpom’“"'e [)6aKanec1cne o0pazoBaTeJbHbIE
padoThI paéoThI pecypeI
1 MareMatnueckoe OXUIaHUE CITydaiiHON 4 bubmuoreka [JOK
BEJTUYHHBI https://m.edsoo.ru/7f414736
9 Jucnepcus ¥ CTaHIapTHOE OTKJIOHEHUE 4 1 bubnuorexa [JOK
CITy4aitHON BEJTUYNHBI https://m.edsoo.ru/7f414736
bubanoreka LIOK
3 3axow dopimx wmeen 3 ! https://m.edsoo.ru/7f414736
4 HenpepsIBHBIE CiydaliHbIE BEIIMYHUHBI 5 bu6nmuoreka [IOK
(pactipeneneHusi) https://m.edsoo.ru/7f414736
but6mmoreka [IOK
> HopwmasteHoe pacripeneeris 2 ! https://m.edsoo.ru/7f414736
5 [ToBTOpeHme, 0600MIEHNE U 19 5 but6mmoreka [JOK
CHUCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 https://m.edsoo.ru/7f414736
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Matemaruka: anreOpa ¥ Hayajla MaTEeMaTHYECKOI0 aHalln3a, reomeTpus. Anredpa u
Hayajia MaTeMaTtuueckoro anamusa, 10-11 xnaccel/ Anumos 111 A., Komarun F0.M.,
TkaueBa M.B. u npyrue, AkimonepHoe oomiectBo «3marenbcTBo «IIpocBenieHue»
* Maremaruka: anredpa 1 Hayaia MaTeMaTHYEeCKOro aHallu3a, TeOMETPHUSL.
'eomerpus. 10-11 knaccsl. ba3obiit u yriyoneHHblit ypoBuu / AtanacsH JI.C.,
Kanomues C.b., byry3os B.®., [To3usak O.1'., Kucenesa JI.C. AkunonepHoe

oburectBo «M3marenscTBO «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Metoauueckue pekomeHnanuu k yaueonuky Anumona I11.A.. 10-11 kmaccsr;
- Meroauueckue pekoMmenanuu Kk yaueOnuky Artanacsia JI.C. 10-11 knaccsr;

- [loypounoe mranupoBanue k yaueOHuky Atanacss JI.C. 10-11 kmacchl.

- Maremartuka. BeposaTHoCTh 1 cTaTucTHKa: 7-9-€ Kitacchl: 6a30BbI YPOBEHbD:
yaeOHHUK: B 2 yacTax, 7-9 kimaccel/ Beiconkuii U.P., Smenko U.B.; mox pen.
Smenko U.B., Akimoneproe o6miectBo «M3marensctBo «lIpocBemienuey;

- JO.H.Twpun, A.A.Makapos, 1.P.Beiconkuii, 1.B.Amenko "Teopus
BeposATHOCTEHN U craTtuctuka", M.: MIITHMO;

- E.A.bynumoBu4, B.A.BynbrueB "OCHOBBI CTATUCTUKHU U BEPOSATHOCTB'', M.:

Hpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

- https://resh.edu.ru/;
- https://www.yaklass.ru/;
- https://uchi.ru/;

- https://education.yandex.ru/


https://www.yaklass.ru/
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