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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1Mo MareMaTHKe Ha YPOBHE CpeaHero oOiero oOpa3zoBaHUs
pazpaborana Ha ocHoBe PI'OC COO c¢ y4€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABABIIEMBIX K MaTeMaTUYE€CKOMY OOpa30BaHMIO, U TPaJAUIIUM
poccuiickoro oopa3zoBanus. Peanu3zaius nporpaMmsbl 1o MaTeMaTUKE 00ECIIEUYNBAET
OBJIQJICHUE KJIIOYEBBIMU KOMIIETCHIUSMH, COCTABISIONIMMU  OCHOBY  JUJIst
CaMOpa3BUTHUS M HENPEPBIBHOTO 0Opa30BaHMs, LETOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIFHOTO PA3BUTHUS JTMUYHOCTHA O0YJaIOIINXCS.

B mporpamMmme mo mareMaTHMKE YYTEHbl WJeHM M ToyokeHus KoHuenuuu
pa3BUTHUSI MaremaTudeckoro ooOpazoBanus B Poccuiickoii ®Denepanuu. B
COOTBETCTBHUH C Ha3BaHUEM KOHIIETIUU, MaTeMaTH4YeCKOoe 00pa30BaHUE JI0KHO, B
YaCTHOCTH, MPEJOCTABIIATh KAKIOMY OOyYarOMIEMYCS BO3MOXKHOCTb JOCTUXKEHUS
YPOBHSI MaTEMaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i AaJbHEHIIEH YCHEIHON
KU3HU B oOmiecTBe. IMEHHO Ha pellleHue ATOM 3ajauM HalleJieHa mporpamma Imo
MaTeMaTuke 0a30BOr0 YpOBHSI.

B snoxy mudpoBoii Tpancopmaiinu Bcex cep 4eT0BEYECKON NesATeTbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a3oBoii
MaTeMaTUYECKOW MOATOTOBKH. YK€ B IIKOJE MAaTeMaTUKa CIY>XUT OINOPHBIM
NpPEeAMETOM [IJIi M3YyYECHHUS CMEXKHBIX UCIHUIUIMH, & B KU3HU TIOCJE IIKOJIBI
peanbHO HEOOXOJUMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, UTO TPEOyET
MOJIHOLICHHOM 0a30BoM 0011€00pa30oBaTEeIbHON MOJATOTOBKHA, B TOM YHCIE H
MaTeMaTU4yecKod. ODTO O0O0YyCIOBJIEHO TEM, YTO B HAIlM JHHU PACTET YHUCIO
CIEUHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MATEMATHUKU: U
B cepe PKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKHX O0JacTsIX, U JaXKe B
rYMaHUTApHBIX cdepax. Takum o0pazoM, Kpyr OOydYarOMIMXCS, MJIS KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBbIM MPEIMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTrueckas mojae3HOCTh MaTeEMAaTUKHU 00YCIIOBIIEHA TEM, UTO €€ MIPEAMETOM
ABJISIIOTCS  yHIAMEHTAJIbHbIC CTPYKTYPhl HAIIIETO MHUpPA: MPOCTPAHCTBEHHBIC
GbopMBbI U KOJUYECTBEHHBIC OTHOIIEHUS OT TMPOCTEUINNX, YCBaMBAEMbIX B
HEIMOCPEICTBEHHOM OTIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISl pa3BUTHS
HAayYHBIX M TE€XHOJOTMYECKUX HJeH. be3 KOHKPETHhIX MATEMAaTUYECKUX 3HAHHUM
3aTPYJHEHO NMOHWMAaHUE MPUHIIMIIOB YCTPOMCTBA U MCIOJIb30BAHHSI COBPEMEHHOM
TEXHUKHU, BOCHPUITHE W HMHTEPIpETAlds Pa3HOOOpa3HOM  COIMAILHOM,
HKOHOMHUYECKOM, MONUTHYECKOW HH(pOopManuu, ManodP¢eKTUBHA MOBCEAHEBHAs
MpaKkTUYeCKasi NesITeIbHOCTh. KaXoMy 4eloBeKY B CBOEH >KU3HM MPUXOIUTCS
BBITIOJTHSATD JIOCTATOYHO CIIOKHBIE PACUYEThI M COCTABJISITh HECJIOKHBIE aJlTOPUTMBI,
HAXOJIUTh HYXKHBIE (POPMYIIBI U TPUMEHSTH UX, BIAJECTh MPAKTUYECKUMH MTPUEMaAMU
T€OMETPUYECKUX  W3MEPEHHM W  TOCTPOEHWM, 4YuTaTh  WH(OpMaIuio,



NPEJICTaBJICHHYI0O B BHUAY TaOJlWIl, AUarpaMM M TpadHKOB, KUTh B YCIOBHSX
HEONpeeIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITUH.

OAHOBpEMEHHO C pacumiMpeHueMm cdep NpUMEHEHUS MaTeMaTHUKd B
COBpPEMEHHOM 0011ecTBe BCE€ Oosiee BaKHBIM CTAHOBHUTCS MAaTEMaTUUYECKUM CTHUIIb
MBILUICHUS, IPOSBIISIONINIICS B OMpeeIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
U3y4YeHHUS MaTeMaTHKH B apceHall MPUEMOB M METOJOB MBIIIJICHUS YeJIOBEKa
€CTECTBEHHbIM 00pa3oM BKIIOUYAIOTCA HHAYKUUS M JACAyKIus, 0000IeHue u
KOHKpETH3aIlisl, aHadu3 W CHHTe3, KIacCHPHUKAIUs U CHCTeMAaTHU3allus,
abctparupoBanre u aHanorus. OOBEKTbl MaTEMAaTUYECKUX YMO3aKIIOUEHUH,
npaBuia UX KOHCTPYMPOBAHUSI PACKPBHIBAIOT MEXAHU3M JIOTUYECKHUX MOCTPOCHU,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUsI POPMYIIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh
CYXJCHHS, TE€M CaMbIM pPa3BUBAIOT JIOTMYECKOE MBIIUICHHE. MaTeMaTHKe
NPUHAUICKUT BeAylIas poib B (OPMUPOBAHUU AJITOPUTMUYECKON KOMITOHEHTHI
MBIIUICHUSI ¥ BOCIHTAHWW YMEHHWH JEWCTBOBAaTh MO 3aJaHHBIM alTOPUTMaM,
COBEpPIIICHCTBOBATh M3BECTHHIE W KOHCTPYHPOBATh HOBBIE. B mporiecce perieHus
3aJ]a4 — OCHOBHOM y4eOHO! eATEIbHOCTH Ha YpPOKax MaTEMaTHKU — Pa3BUBAIOTCSA
TBOpYECKasl U MPUKIIATHAs] CTOPOHBI MBIILIJICHUS.

OOyueHne MareMaTuke Ja€T BO3MOXKHOCTb pa3BUBAaTh y OOy4YarOLIUXCS
TOYHYIO, PallMOHAIbHYIO U MH(OPMATUBHYIO peyb, YMEHUE OTOMpaTh Haubosee
MIOJIXOJISITINE SI3bIKOBBIC, CUMBOJIMYECKHE, TpaQUUecKue CpeaCcTBa AJIs BBIPAKECHUS
CYXJICHHI 1 HATTISAHOTO UX MPEICTABICHHUS.

Heo0xoaumMbpIM KOMITOHEHTOM 0011el KyJIBTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABNIIETCS OOIIee 3HAKOMCTBO C METOJaMU [O3HAHUS JIeWCTBUTEIBHOCTH,
IpEJCTaBICHUE O MPEAMETE U METOJE MAaTeMAaTUKH, €ro OTIUYMUS OT METOOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HaYK, 00 0COOCHHOCTSX MPUMEHEHHSI MATEMaTUKU
JUISL peUIeHMs] HayYHBIX U MPUKIAIHBIX 3a71ad. Takum oOpa3oM, MareMaTu4eckoe
oOpa3oBaHH€ BHOCUT CBOM BKJIaJ B (DOPMHUpPOBAHKE OOIIEH KYJIbTYphl YEJIOBEKA.

M3ydeHne MaTeMaTHKH CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEIIOBEKA,
MOHMMAaHHUIO KPAaCOThl U M3AIIECTBA MATEMAaTUYECKUX PACCYXACHUN, BOCTIPUSATHIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuopurernbiMu nensiMmu oOydenust Marematuke B 10-11 knaccax Ha 6a3oBoM
YPOBHE SIBJISIFOTCSI:

(GbopMUpOBaHUE LIEHTPATBHBIX MAaTEMaTHUYECKUX MOHATHH (YUCIIO, BEIMYUHA,
reomeTpuieckas purypa, nepemMeHHasi, BEpOITHOCTbh, (PYHKIIHS ), 00€CTICUMBAIOIITIX
PEEMCTBEHHOCTh M TIEPCIEKTUBHOCTh  MAaTEMaTHYECKOTO  0Opa3oBaHUs
oOyyJarommxcs;



noJiBe/ieHue 0Oy4YaroIuXCcsl Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATHKHA U OKPYXKAIOIIETO MHPA, MOHUMAaHUE MATEMAaTUKH KaK
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

pPa3BUTHE WHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH 00yyaromuxcs,
MO3HABATENILHOM  AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIUICHUS, UHTEpECca K U3YYECHUIO MAaTEMATHUKU,

dbopmupoBanre (GYHKIIMOHATHHOW MaTEMaTHYECKON TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MAaTEeMAaTUYECKHUE ACTIEKThI B PEATbHBIX JKU3HEHHBIX CUTYAIUSX U TIPU
U3YYEHUU JIPYTUX Y4YEOHBIX TMPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh MX Ha S3bIKE MATEMaTUKU U CO3]aBaThb
MaTeMaTUYECKUE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHI anmapar JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYEHHBIE PE3YIIBTATHI.

OCHOBHBIMU JIMHHUSIMH cojiepkaHusi MareMaTuku B 10-11 knmaccax siBISrOTCS:
«Yucnma u  BbIUMCHEHHS», «Anredpa»  («AireOpanyeckue  BBIPAXKEHUS,
«YpaBHeHHsI ¥  HEpaBeHCTBay»), «Hauama MaTeMaTH4YecKOro  aHajau3ay,
«T'eometpus» («['eomerpuueckue ¢urypsl U uX CcBoMcTBay, «M3MepeHue
r€OMETPUYECKUX BEIMYHMHY»), «BepoaTHOCT, W craTucTuka». JlaHHBIE JWHUU
pPa3BUBAIOTCS NapajUIeNIbHO, KaXK/as B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM,
OJIHaKO HE HE3aBHCHMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.
Kpome 31oro, ux o0beuHAET JTOTHYECKasi COCTABIISIIOLIAS, TPAAUIIMOHHO TPUCYIIAS
MaTe€MaTUKe U MPOHU3BIBAIOLIAS BCE MAaTEMAaTUUYECKUE KYPChl U COJIepKaTeIIbHbIE
auaun. ChopmynupoBanHoe B @I'OC COO TpeboBaHUE «BIaJcHUE METOAAMU
JIOKA3aTelbCTB, aNTOPUTMaMU pelIeHHus 3a7ad, yMmMeHue GopMyIupoBaTh
ONpEICNICHNs, aKCUOMbI U TEOPEMBbI, MPUMEHATh UX, MPOBOAUTH JOKA3aTEIbHbIC
pacCyXJIeHUsI B XOJIe PEIICHMs 3a7ad» OTHOCUTCS KO BCeM Yy4eOHBIM Kypcam, a
(dbopMHpoOBaHUE TOTUYECKUX YMEHUHN paclpeensieTcsl Mo BCEM rojaM 00y4eHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

B cootBerctBun ¢ ®I'OC COO wmaremaTtuka sBISIETCS 00s3aTEIbHBIM
MpeIMETOM Ha JaHHOM YpOBHE oOpaszoBaHus. [Iporpammoili mo maTemaTHKe
npeaycMaTpuBaeTcsa u3ydeHue yueoHoro npenmera «MareMaTrukay B paMKax TpEX
y4eOHBIX KypCOB: «AnreOpa v Hadaia MaTeMaTHYECKOTO aHalu3ay, «l'eoMeTpusy»,
«BepodaTtHOCTP W cTartuCTUKa». @DOpPMUPOBAHME  JIOTUYECKUX  YMEHUU
OCYUIECTBJISIETCSI HA MPOTSHKEHUH BCEX JIET 00YyUYEHHUs Ha YPOBHE CPEIHETO OOLIEro
oOpa3oBaHus, a JIEMEHThI JIOTUKU BKJIIOYAIOTCA B COJIEp)KaHHE BCEX Ha3BAHHBIX
BbIIIIE YUEOHBIX KYPCOB.



OO0miee 9MCIIO YacoB, peKOMEHAOBAHHBIX Il M3ydeHHs] MareMaTuku — 340
vacoB: B 10 kmacce — 170 ygacoB (5 wacoB B Hememo), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIIO)

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBbI

MO MATEMATUKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUSI

W3yyenne wmartemMaTWKd Ha YypPOBHE OCHOBHOTO o0O0Imero oOpa3oBaHUS
HAMpaBJICHO Ha JIOCTHKCHUE OOYYaIONIMMHUCS JHMYHOCTHBIX, METANPEJAMETHBIX H
IPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB OCBOCHHUS YUEOHOTO MPEIMETA.

JINYHOCTHBIE PE3YJIBTATHI

B pesyaprare wu3yueHuss MaTeMaTUKH Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOyuaromnierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE
pE3yNbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAXKIAHCKON MO3UIIUU 00YYAIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YI€Ha POCCUIMCKOTO 00IIECTBA, MPEICTABICHUE O MATEMATUYECKHIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
rpakaaHckoro  ofOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyTrO€),  yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON TPAKIAHCKOW HUIEHTUYHOCTU, YBAKECHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKHU, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MaTeMaTHUUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYTMX HayKaX, TEXHOJOrusx, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO MOBEACHUS, CBSI3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHKE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAS JCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELICHUH, pacCyKIEHUI, BOCHIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3UecKOro BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSITh MATEMATUYECKHE 3HAHUS B MHTEPECax
3I0POBOTO M O€30I1acHOr0 o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370pOBOE TNHUTaHMUE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHUW W OTJIbIXa,
perynspHas (u3nyeckass aKTUBHOCTH), (PU3MYECKOE COBEPIICHCTBOBAHUE TIPH
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyAy, OCO3HAHHUE ILIEHHOCTH TPYAOJIOOUS, HHTEpEC K
pasnuyHbIM  chepaM  TPOPECCHOHAIBHON  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW u €€ NPUIOKCHHUSIMU, YMEHHE COBEpIINATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccud W peaau3oBbIBaTh COOCTBEHHBIC JKHU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMpPaBICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTUYECKOW  KYJIbTYphl, TOHUMAHUE BIMUSHUA
COIMAJIBHO-?PKOHOMHYECKHUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOM
CpeIbl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPo0ieM, OpUeHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW ISl pEIICHHS 3aJad B 00JIacTH
OKpY’Karolel cpenpbl, IUJIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPYKAIOLIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN NMPAKTUKH, TOHUMaHHE MaTeMaTHICCKOU
HayKH Kak cepbl YeIOBEUECKOM ACATESILHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHS LIMBUJIM3AIMH, OBJIAJICHUE S3bIKOM MAaT€MaTUKHA U MaTeMaTU4YeCKOMH
KYJbTYpPOH KaK CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B pe3ynbrare ocBOEHMS MPOrpaMMBbl 10 MaT€MAaTHKE Ha YPOBHE OCHOBHOI'O
oOmero o6pazoBanusi y oOydaromierocsi OyayT copMupoBaHbl MeTanpeMETHbIC
pE3yNbTaTHI, XapaKTEPHU3YIOLINECS OBJIAJICHUEM YHUBEPCAIbHBIMH
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHUBEPCAJbHBIMHU  KOMMYHUKATUBHBIMU
JNEUCTBUSMH U YHUBEPCATIbHBIMH PETYJISATUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBHUA:

BBISIBJIAIT M XapaKTE€pPU30BATh CYILIECTBEHHbIE NMPU3HAKM MAaTeMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOLIEHUM MEXIy MNOHATUSIMH, (QOPMYIUPOBATH



OTpe/ieNieHus IOHATUH, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(UKALINY,
OCHOBaHUS /J1s1 0000LIEHNS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMynupoBaTb U NpeoOpa3oBBIBATH  CYXKIACHHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJIAITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEYHS B
dakTax, JaHHBIX, HAOMIOJEHUSIX W YTBEPKIACHHUSIX, MpearaTb KpUTEPUH MAJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHHUM, YMO3AKIIOUEHNH IO aHAJIOTHH;

IPOBOJNUTH CAMOCTOSITENIBHO JJOKA3aTelIbCTBA MATEMATUUECKUX YTBEPKICHUI
(mpsiMbIE M OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BBIOMpATh CHOCO0 pemeHuss ydeOHOM 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILLIEHUS, BEIOMPATh Han0oJIee MOIXOIAIIUN C YYETOM CAMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCITIOJIB30BaTh BONPOCHI KAaK MCCIIEIOBAaTEIbCKAM WHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHE,  IMpoOJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APryMEHTHPOBATH
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, UCCIIEIOBAHNE
110 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEMaTHYECKOTO O0BEKTA, SIBICHMS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENHEHO (HOPMYIUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
OpOBEAEHHOIO  HAONIOACHUS, HCCIENOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBAaTh BO3MOXHOE pPAa3BUTUE IIPOILIECCA, A TAKXKE BBIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBISBJIATH Je(UUUTH MH(GOPMALIMY, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pELIEHUS 33]1a4H;

BbIOMpaTh MHPOPMAIMIO U3 UCTOUYHUKOB PAa3IMUHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB U (HOpM
MPE/ICTaBIICHHUS;

CTPYKTYpPUpPOBaTh MHGOPMALIMIO, MPEACTABIATh €€ B Pa3IMuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaJEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM, CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBUH C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPaMOTHO BbIpaKaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb TOSICHEHHUS IO XOJy pEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJbTarT;

B XO7le 0OCYXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pemaeMol 3a7aud, BBICKA3bIBATh HJIEH, HAlICJICHHBIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXICHUS C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJIbTAThl PEIICHUS 3a/1a4d, YKCIIEPUMEHTA, UCCIEI0BaHUA,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3a]lauM, BHIOUpaTh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

BJIAJETh  HAaBbIKAMU  [O3HABaTEIbHOM  pediIeKCHMH KaK  OCO3HaHUSA
COBEPILIAEMBIX JEHCTBUI M MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yibTaTa peleHus
MaTeMaTHUYEeCKOM 3aJ1auM;

NPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIU U YCIOBUSAM, OOBICHITH MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW U WHAWBUIYAIbHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, MPUHUMATh I€Jb COBMECTHOM
NeSATEeTLHOCTH, TJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeaciisiTh
BUJIBI pabOT, 1IOTOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3ybTaT paboThl, 00001IAThH
MHCHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBaTh B TIPYNIOBBIX QopMax padoThl (00CyxkAeHUs, OOMEH MHEHHI,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOU JICUCTBUS C APYTUMH YJIE€HAMH KOMaH/bl, OLICHUBATh KAUECTBO CBOETO BKJIA/a



B OOmMI TPOAYKT TO KpUTEpUsM, CPOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aUMO/ICHCTBUS.

HNPEJMETHBIE PE3YJIBTATDI

[IpenmeTHbIC pe3yabTaThl OCBOSHUS MPOTPAMMBI IO MAaTEMaTHKE Ha 0a30BOM

YPOBHE Ha ypOBHE CpeaHero oOIiero o0pa3oBaHus MPEICTABICHBI MO TOaM
o0yueHus

B paMKax OTACIbHBIX Yy4YEOHBIX KypCOB B COOTBETCTBYIOIIMX pa3jeliax
IPOTPaMMBbI 10 MATEMATHKE.



PABOYAS IPOTPAMMA
(ID 626348)

y4eOHOro npeaMera «AJiredpa M Ha4aJIa MATEMATHYECKOT0 AaHAJIU3A.
ba3oBblii ypoBeHb»

st ooyyvaromuxest 10-11 knaccoB

IMOSICHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma y4eOHOT0O Kypca «Anredpa v Hayajga MaTeMaTHYeCKOIo
aHanu3a» 06azoBoro ypoBHs s oOydaronuxcst 10 —11 kmaccoB pa3paborana Ha
ocHoBe denepanibHOro TOCYIapCTBEHHOTO 00Pa30BaTEIHLHOIO CTAHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
NPEABSIBIAEMBIX K MaTEMaTUUYE€CKOMY OOpa3OBaHUIO, U TPATUILIUA POCCUKUCKOTO
oOpazoBaHus. Peanuzamusi mporpamMmbl oOeceUMBAET OBJIAJICHUE KIHOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHus, 1IEIOCTHOCTb OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHalu3a» SIBISETCA OJHUM U3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapllei HIKOJIbI, TOCKOJBbKY, C OAHON CTOPOHBHI,
OH O0ecrneunBaeT HWHCTPYMEHTAJIbHYIO 0a3zy AJii M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTOM CTOPOHBI, (POPMHUPYET JIOTUUECKOE M a0CTPaKTHOE
MBIIJIEHUE YYalluXcsd Ha YpOBHE, HEOOXOJAMMOM I OCBOEHHSI KYpCOB
MH(OpPMATHKHU, OOIIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTU. B pamkax TaHHOTO Kypca
yyaliecs OBJIaJI€BAl0T YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKd, KOTOpas
bopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTHYECKOH (hopme.

Kypc anreOpsl u Hauan MaTreMaTH4eCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCIICITHOTO OBJIAJCHUS 3aKOHAMHU (U3WKH, XUMHUHU, OHOJOTHH, TOHUMAHHS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKM3HH, TO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEAHEBHOM >KM3HHU. B Toke Bpems oBlaaeHue
aOCTpakTHBIMH ¥ JIOTHUYECKH CTPOTHMH MAaTEeMaTHUYECKHUMU KOHCTPYKIUSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH



YTBEPKJICHHUSI, UCTIOIB30BaTh 0000IIEHNE W KOHKPETH3AIMI0, a0CTparupoBaHmue u
aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIeHHE. B X0me n3ydeHus
anreOpbl M HayaJl MaTEMaTUYeCKOTO aHaliu3a B CTaplleld IIKOJIe ydalluecs
MOJy4aroT HOBBIM ONBIT PEHICHUS TMPUKIAIHBIX 3a7ad, CaMOCTOATEIbHOIO
MOCTPOCHHUSI MATEMATHYECKUX MOJEJIEH pEeallbHbIX CHUTyalluid WM WHTEPIpETaluU
MOJYYEHHBIX  PEHICHUM, 3HAKOMSITCA C  NpPUMEpPaMHM  MaTeMaTHYE€CKHX
3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE MU B MCKYCCTBE, C BBIJIAIOIINMUCA
MaTEMATHYECKUMU OTKPBITUSMH U UX aBTOPAMHU.

Kypc o6nagaeT 3HAYMTEIBLHBIM BOCHHUTATEIBHBIM IMOTECHIIMAIOM, KOTOPBIN
peanu3yercs Kak 4epe3 y4eOHBbI MaTepuall, COCOOCTBYIONIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 crenuduky ydeOHOW AesTeIbHOCTH,
TpeOyromen CaMOCTOSITETIbHOCTH, AKKypaTHOCTH, MPOJOJKUTEITBHON
KOHICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIYYCHHBIN PE3yJIbTart.

B ocHoBe MeToanku oOydeHus anreOpe u HadalaM MaTeMaTUYECKOro aHaIn3a
JICKUT JEATCIbHOCTHBINA MPUHIIUI O0YYECHUS.

Crtpykrypa Kypca «Anredpa U Hayajga MaTeMaTHYECKOr0 aHaIN3a» BKIIOYAeT
CIEAYIOIINE COAEPKATECIbHO-METOIUYECKAE JUHUU: «YHCIa W BBIUUCICHUS,
«DyHKIMH U Tpa@uKny», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHaiM3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUM U3Y4aloTCsl Ha MPOTSKEHUU ABYX JIET OOy4YeHMs B CTapuied IIKoJie,
€CTECTBEHHO JIOTOJHASA APYT APYra M MOCTENEHHO HACHIIIASICh HOBBIMU TEMAMU U
paznenamu. JlaHHBINA KypcC SIBJISETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colepkaHHE€ HECKOJIbKMX MaTeMaTUYeCKMX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHUS, MATEMAaTUYECKUN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK ydaliuecs OBJIaJIeBalOT BCE OoJiee MIUPOKUM MATEeMaTUUYECKUM alapaToM, Yy
HUX TMOCTEI0OBATEeIbHO (JOPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMATUYECKYI0 MOJIENIb PEATIbHOM CUTYalluH, IPUMEHSTh 3HaHUS, ITI0JyYCHHBIC B
Kypce «Anrebpa W Hadala MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM  MaTEMAaTHYECKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

ConepxarenbHO-METOAMYECKAsT JIMHUA «YHHCna U BBIUMCIIEHUS) 3aBEPIIACT
dbopMHpoBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKojie. B crapiedl mikoige oco0oe BHHUMAaHUE YIEISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3alUCHU JEWCTBUTEIBLHOTO YHCIA, YMEHUE
pallMOHAJIBHO BBIIOJHATH JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEMCTBUM C YHCIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
MCIMOJIb30BaHUS MAaTEMaTUYE€CKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUI.



JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA NPOTSHKEHHH BCETO
oOyueHusi B CTaplield IIKOJE, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPELYCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3anad. OOyuwaromuecs OBIaJ€BaIOT
pPa3IMYHBIMM METOJAMH PELICHUs LEJbIX, PAalUOHAIBHBIX, HPPALUOHAIBHBIX,
NOKAa3aTeNbHbIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHble yMEHHS UCIIOJIBb3YIOTCS IPH HUCCIIEOBAaHUU
(GYHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHUU MPUKIAAHBIX 3a/ad W 3a/1ad Ha
HaxXOXJ€HUE HaumOOJbIIMX W HAUMEHBIIUX 3HaueHU ¢yHKkouu. JlaHHas
coleprKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUPOBAHHME YMEHUIl
BBINOJHATh pacdy€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs ILEJNbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COZIEpKAIMX CTENEeHU U JiorapuMbl. braronaps n3ydeHHIO anreOpandyeckoro
MaTepuasa IpOUCXOAUT JajbHeIlee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUS ydaluxcs, (OpPMHUPYIOTCSI HaBBIKM JEAYKTUBHBIX pacCyKJIECHUH,
paboThl C CHUMBOJIBHBIMU (OpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3 PeKTuBHbIE
WHCTPYMEHTBI ISl PEUICHUS MPAKTUYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK I3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEIOBATENBHOCTh U3YUeHUs MaTeprana. M3yueHne cTeneHHoM, moKa3aTebHOM,
jgorapu(pMUUECKON UM TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKIUHN Ui pelIeHUs 3a/1ay U3 JAPYruX y4eOHBIX MPEAMETOB U
peanbHON >KM3HU TECHO CBSA3aHO KaK C MAaTEeMaTUYECKUM AHAINW30M, TaK U C
pelIeHeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM Oousbllloe BHUMAHUE YJIEseTcs
(bopMHPOBaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pa3IMuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh TMOJY4YeHHble (QYHKIMHU, CTPOUTH HUX TpapuKH.
Marepuan 3Toi coiepKaTeNIbHOM JIMHUN HALIEJIEH HA pa3BUTHE YMEHUHN U HABBIKOB,
MO3BOJISIONIMX BBIPAXaTh 3aBUCMMOCTH MEXK]ly BEJIMUYMHAMU B pa3inyHON (opme:
aHAJIMTUYECKOW, Tpaduueckod U clioBecHOM. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K O0OOOIIEHUIO U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO AaHATIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYTI KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3a]1ad,
JIOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpOUTH rpaduKku PyHKLIUMN, OPEAeNATh UX HAaHOOIbIINE U HAUMEHbBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOUAAU GUTYpP U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
MOCTPOEHUSI MaTEeMaTHYECKUX MOJENIe pealbHbIX CUTYyallli, HaXO0XICHUS



HAWIYYILIEro pelieHus B MPUKIATHBIX, B TOM YUCJIE COLUATbHO-I3KOHOMHYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHaliu3a CIOCOOCTBYET
pPa3BUTHIO a0CTPAaKTHOTO, (POPMaTBHO-IOTUYECKOTO W KPEATHBHOTO MBIIUICHHS,
bopMHpPOBaHUIO YMEHUN paco3HaBaTh MPOSBIICHUS 3aKOHOB MaTEeMaTUKU B HayKe,
TeXHUKEe M HucKyccTBe. OOydaronmuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ PAa3BUTHSI MATEMAaTHKH KaK HAyKH, U UX aBTOPaX.

CopepxarenpHO-MeTOIMYecKas JIMHUSA «MHOXECTBa U JIOTHKA» B OCHOBHOM
MOCBSILIIEHA  JJI€MEHTaM  TEOpUM  MHOXKECTB.  Te0peTHKO-MHOKECTBEHHbBIC
MPEICTABICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKH U MpeaiararoT
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONUN BCE pa3eibl MATEMATUKU U €&
PUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTeMAaTHYECKUE AMCIMILIUHBI B €IUHOE
nenoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH IIKOJBHHKY MOHMMATh TEOPETHKO-
MHOKECTBEHHBIM f3bIK COBPEMEHHOM MAaTeMAaTUKHM M HCIOJb30BaTh €ro s
BBIPAXKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajlla MaTeMaTHYECKOrO AHAINW3a» IMPUCYTCTBYIOT
TAakK€ OCHOBBI MaT€MaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIE MPU3BAHBI
copMUPOBATH HABBIKM MTOCTPOCHUS MOJIENIEH PEAIbHBIX CUTYallUid, NCCIIEIOBAHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYeCKOro aHaliu3a U
MHTEPIPETALNUN TTOJIYYCHHBIX pe3yIbTaTOB. Takue 3aaHus BIUIETCHBI B KaXKIIbIi U3
pa3zie’oB IPOrpaMMbl, MOCKOJBKY BECh MaTepUal Kypca IUPOKO UCTIOIb3YEeTCs IS
pellieHns TPUKIATHBIX 3a7ad. [Ipu pemieHuH peanbHbIX MPAKTHYECKUX 3aad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobsieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lady OpPraHM3yeTcsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca anreOphl M Hadall MaTeMaTHYECKOTO aHaInu3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B HECNIO B
11 kmacce, Bcero 3a Ba rojga ooydenusi — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHaNBHBIMU YHCTIAMU, TPEe0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopMma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEHUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC U TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelienne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUI0 MATEMAaTUUECKUX 3a1a4 U
3aJlay U3 pa3auvHbIX 001acTel HayKU U pealbHOW XKU3HH.

@OyHkuuu U rpadpuku

OyHkius, crnocoOsl 3amgaHust GyHkuuu. ['paduk  QyHkuu. BzaumuHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTku 3HaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHomeTpuueckass OKPYKHOCTb, OINpPEIECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKoOro aHajan3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPECCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucina. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHne BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3a/1ay ¥ 3a7]a4 U3 pa3InuHbIX 00J1aCTEeN HAYKU U PEAIbHON KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius. [lepuoanueckue pynakimu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (yHKUIMH. HambGosbinee u HauMeHbIIee 3HAUCHHE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruyeckure QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTtenbHas u morapudmuyueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JIMHEWHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIIUN TSI WCCIIEIOBAHUS TPOIIECCOB M
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii W (QU3MUECKUNA  CMBICT
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanboJbIIero 1 HaMMEHbIIETro 3HaueHUs (QYHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid M (Qusmyeckuid cmbici. Beruncnenue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOINEeCTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTHXKEHUM B JIPYrUX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

PuU3nYeCcKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpyzoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIO0OHS; MHTEPECOM K
paznuyabiM  chepaM  TpoPECCHOHATBHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HaHHEeM TJ00aJbHOIO  XapakTepa HSKOJOTHYECKHX MpoOliem;
OpUCHTAIlME Ha MPUMEHEHHE MATEMATHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIECH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OILICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIS1 OKPYKAOLIEH CPEBI.

[leHHOCTH HAYYHOTO NMO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYeCKOM KyJIbTypoW KaK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuuseepcanvomvie  nosmasamenwvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  NPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE,
YCIIOBHBIE;

BBISBJISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3HM U
NpOTUBOpEYHs B (akTaxX, NaHHBIX, HAOIIONCHUSX U YTBEPKIACHHSIX;
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
IPOBO/IUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKACHHUNA (MIPSAMBIC U OT MPOTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIC
CYXKIE€HUS U BBIBOJBI

BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpPATh Hauboiee MNOAXOAAIIMN ¢ Yy4€ToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBrle nccenoBaTelIbcKue JeUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK HMCCIICIOBATEIHCKHA WHCTPYMEHT ITO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIemy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOTUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4YECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUST U BBIBOJBI IO pe3yJibTaTam
POBEAEHHOTO HAOMIONCHNUS, UCCIECIOBAHMS, OICHHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH Me()UIIUTH HHPOPMAIIMH, TAaHHBIX, HEOOXOIUMBIX JIJIT OTBETAa HA
BOIPOC U JJIsI pEIICHUS 3a/1auu;

BBIOMpaTh  WMHGOpMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanvuvie KOMMyHukamuenvle Oelicmsus, 0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OoOuenue:

BOCIPUHUMATh U (JOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
Y LIETSIMU OOILIEHUS; SICHO, TOYHO, IPAaMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTAaT;

B X0J1€ 00CYKIEHH 3a7aBaTh BOIPOCHI 0 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMBbl, perraeMoi 3a/1auM, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE HA MIOUCK
pelIeHUs; CONOCTaBIATh CBOU CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
IIPEACTABIATh  pEe3yJbTaThbl  pELIeHHWs  3aJayd,  OKCIECPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BBICTYILICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

MMOHUMATh M UCITOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U HHIUBHTYaTbHOM
paboThl MpHU pelieHUH Y4eOHBIX 3ajlay; MPUHUMATh 1E€JTh COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenensaTh BHIbI paboT, JAOrOBapWBaTHCSA, OOCYKIATh TMPOIECC H
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXKIeHUs, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeEMaTUIeCKOM 3a1auu;



e TPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a]1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLINOOK, BHISBICHHBIX TPYAHOCTEN;

e OICHUMBATh COOTBETCTBUE pE3yJbTaTa IEIHM U YCJIOBHUSIM, OOBSICHATH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero obmiero oOpa3oBaHHS JODKHO 00ECIeYrBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € PalMOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATS TPUOIMAKEHHBIE BBIYUCICHUS, UCTIONB3YS MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HATypallbHOM CTENEHU;
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIKMCh MTPOU3BOJIBHOTO yIila uepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPAXEHUU U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 001acTel HAyKH U pealbHOM KU3HH.



MonenupoBaTh peaibHblEe CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUsI, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3a1aHusl (QyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD (PYHKLIMU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUNN I pELLICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB M peajbHOU
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOKECTBO, ONIEPALIMN HAJ MHOKECTBAMM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIIapaT I ONTMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, IPH PEIICHNUH 3a]a4 U3 IPYTUX YYEOHBIX IIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONPENEIICHUE,  TEOpeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuci1a ¥ BBIYUCTIEHUSA

OnepupoBaTh MOHATUSIMH: HATypaJbHOE, IIE€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKH JIEIUMOCTH IEJIbIX YUCEN, Pa3JI0OKEHUE YMCIIA HAa MPOCThIE MHOKUTEN
JUISL pENIeHUs 3a/1au.

OrniepupoBaTh MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTEeJIEM.

OnepupoBaTh MOHATUAMU: Jorapudm 4ucia, MECITUYHBIE U HATypabHBIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA



[IpumensTh CBOWCTBa CTeMeHW s MpeoOpa3oBaHUsl  BBIPAKEHUH;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIUX JIOTapU(PMBbL;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEMHBIX YPABHEHUN MU €€ DPEILCHHE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

HaxonuTte pemeHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEM PalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh MIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH ~(YHKIMH, TOYKM OIKCTpeMyma (yHKIUH, Haubojbliee U
HauMEHbIlIee 3HA4YCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU IpauKoM.

OnepupoBath MOHATUAMM: TpadUKH NOKA3ATEIbHOM, JIOrapupMUUecKoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MJIOCKOCTH U
UCIIOJIb30BaTh Il PELICHUS YPABHEHUM U HEPABEHCTB.

N300pakath Ha KOOPAUHATHOM TUIOCKOCTH TpadUKU JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX yU4E€OHBIX JUCHUILIMH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCIIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON IJIs1 pelIeHUs
3aj1ay.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIIMH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKIIHUI.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEIOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThl UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErO PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHSMHU: TIepBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI HHTErpaia.



HaxoauTh IepBo0Opa3HbIC 2JIeMEHTAPHBIX (PYHKIIHH; BEIYACIATH HHTETPAI I10
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aa4d, B TOM YHUCJIEC COIUAIBHO-DKOHOMHUYECKOTO H
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHoOxecTBa pallMOHAJIBHBIX U
1 JICHCTBUTENbHBIX YUCEN. PalnOHAIbHBIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeleM
3 ApudmeTnueckuii KOpeHb N—ON CTENEeHH. 18 1
WppanmonanbHble ypaBHEHUS 1 HEPABEHCTBA
DopMytbl
4 TpUroHOMETpHUH. T pUroHOMeTpUUYecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 3 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
CreneHsp ¢ palioOHaIbHBIM MTOKA3aTENEM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHoMeTpuueckue 9 1
HEpaBEHCTBA
4 [IpousBoaHas. [IpumeneHnne mpon3BOgHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHA 12 1
7 HarypanbHble u nensle yncna 6
8 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT 18 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




PABOYAS [IPOTPAMMA
(ID 627673)

yueOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb)

s ooygaromuxest 10-11 kmaccoB

IMNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHoro kypca «['eomerpusi» 0a30BOro ypoBHS IJis
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHET0 OOIIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPAJUIUNA POCCUHUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMU OCHOBY JIJISI CAaMOPA3BUTHSI W HENPEPHIBHOTO 00pa30BaHMS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCJIOBJI€HA MPAKTUYECKOM 3HAUYUMOCTBIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIPaBICHUH JUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYEHUS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
NpaBUIbHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpakIfii, COOTHOIICHHH PEATbHOTO M UACATBHOT0, XapaKTepe OTPaKeHUS
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIK MAaTEMATHYECKOTO MOJIETIMPOBAHNS B HAYYHOM IMO3HAHUU U
B IIPaKTUKE COocOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUaIINXCs, a
TAaK)K€ KA4YeCTB MBIIUICHUS, HEOOXOJUMBIX [JIs aJanTalid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U TYMaHUTapHOM.



Jlornueckoe MbIUIeHHe, (GOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IIETIOYKU JJOTUIECKUX YTBEPIKIACHUN
B XOJI¢ PCUICHUS TEOMETPUYCCKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOT'O IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKHU.
YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JacTIX IEATENBHOCTH 4YesoBeka. OpHeHTaIrs YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJbHOro ObITHs, (opma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpa3zoBaHus  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BETUHSET pa3HbIC BUBI yUSOHOUM U TPYAOBOM NESITEILHOCTH, SIBIISICTCS
OTHUM "3 TPOo(HECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY aKTyajbHA 3ajada
dbopmupoBaHus y  OOydYarolmuxcsi MPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpPa3HOTO MBIIUICHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B
MOTOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH IT0 MHOTUM HAITPABICHUSM.
[leas ocBoeHMsI mporpaMMbl ydeOHOTo Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOy4aronuxcs yepe3 o0ecreyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHCIUPUIHBIX
TCOMETPUU, BO3MOXKHOCTH  YCIICITHOTO  MPOJODKCHHS  00pa3oBaHUSA  TIO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.
[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaroIIMXCs CPEHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaronigecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH O0IIIME MAaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenupUKol reOMeTpUN U HEOOXOAUMBIC TSl )KM3HU B COBPEMEHHOM OOIIIECTRBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yUNTh TEOMETPHUIO 00JIee TITyOOKO, €CITn
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.
JlocTrkeHHe 1IeTd  OCBOCHHS TPOTPpaMMBl 00ECIIEUHMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBISIFOTCS:
e (opmMupoBaHuEe mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJbTYPBI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BPAICHUS KaK
O BROKHEUIUX MATEeMATHUYECKHUX MOJECISX, MO3BOJIAIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOMIEro MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B

peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaIllCHUS;



e OBJIaJICHUE METOJAMU PEIICHHUS 3a/1a4 Ha MOCTPOCHUS Ha MU300paKEHHSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THIIOB  3a/ady;
dbopMupoBaHHE yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccykJeHus B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroluxcs,
MMO3HABATEJIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

o (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABATh MPOSBIICHUS TEOMETPUUECKUX TTOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YYEHUU
JIpYyTUX  y4eOHBIX  MPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJIEIU, TPUMEHITh OCBOCHHBIM T'€OMETPUYECKUIA
anmapar g pElIeHus MPaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEpPEOMETPHUH B Hauaje ero M3y4eHus 3a/1a4, peliaeMbIX Ha YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OMNpeAeTIEHHBIM 00pa3oM OpraHu3oBaHHAas paboTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKaHNE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AaIbHEUIIIEMY
U3YYEHUIO MIPEeIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYaIlUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3ajay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OTIepUpOBaHUE 00PA30M — B YCIOBUAX OTBIICUEHUS OT HATJISITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE cozaepikaresibHble TuHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTIOTHUECKUX YMEHUMN
pacnpenemnseTcs He TOIBKO M0 COAEPKATeTbHBIM JIMHUSAM, HO U 110 TOJaM 00y4YeHUs
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMsI.



Conepxanue oOpa3oBaHHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTam
OCBOeHHUSl pabodueil mporpamMMmbl, pacHpeeN€HHBIM TI0 ToAaM OO0y4YeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHHE T'E€OMETPUUECCKIUMHU
HNOHSATUSMH U HaBBIKAMU OCYILECTBIIJIOCH TOCIEI0OBATEIBHO M MOCTYNATEIbHO, C
COOJIIOJICHUEM TPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4YaloUUXCs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpumn oTBOAUTCS 2 4aca B Heaenmo B 10 kitacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajUlelibHble TMpsSMbIe B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamieabHOCTh MIIOCKOCTEN: TapajielbHbIE TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreiiiirie mpocTpaHCTBEHHbIE (GUTYPHI HAa TJIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopeMa O NpsSiMoM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 IJIOCKOCTH, TPOEKIMS (PUTYPHI Ha MIIOCKOCTh. [leprneHAnKy I pHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOorpaHHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPAMUbI, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHash MUpPaMHUAA W MPaBUJIbHBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU. DJIEMEHTH CHMMETPHUU B MUPAMUIAX, MApAJIIEIEIUIIe1ax, IPABHUIIbHBIX
MHOT'OTPaHHUKAX.



Brruucnenue d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, WaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH MPABWIBHOM NHPAaMUJIBI, TEOpeMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue HWJIAHAPAYECKOM
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekropaMu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUIECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTrHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBA3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM TOCTMKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUI, pACCYKIEHUI1; BOCTIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caMOOOpa30BaHUIO HAa TPOTSHKEHWHW BCEW JKWU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPHUPOJTHON M COIMAILHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUM JUISI OKPYKarOIIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IHUBUIM3AIMH; OBJAJICHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBbI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynUpoBaTH W MPeoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN 1 TIPOTUBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJB30BATHh BOMPOCHI KaK MCCIENAOBATENBbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, WCCIEAOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(UINTH MH(OOPMALINHY, JAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(POPMALIMIO, NPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUHU C YCIOBUIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHIUBHUAYaIbHON
paboOThl MpU pelIeHuH Y4eOHBIX 3a/Jay; MPUHUMATh I1€JIb COBMECTHOU
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMH YJIEHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT IO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yjibTaTa IEIM U YCJIOBUSIM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS U3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPaHHBIM yroj, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (NMHpaMuJa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TApaJICICIUIIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHUI
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO NPSIMOM, OT TOYKM [0 IJIOCKOCTH, MEXKAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPsIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPeACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TPUMEHSTh H3yUYCHHbIE TOHATHS B MPOIECCE IMOUCKA peIICHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
HUAJTMHIPUYECKON TOBEPXHOCTH; IUIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolme
KOHUYECKOM MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
r€OMETPUYECKUX TeJl C TpUMEHEHUEM (HopMy.

OnepupoBaTh NOHATUSAMU: MHOTOT'PAHHUK, BIUCAHHBIN B CPEPY ¥ ONUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BpPaICHUSI.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOTO0HBIX TE.

N3o0paxkath u3ydaeMbie (QUTYpPhl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPANHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIIne POTPaAaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMEHATh MONYYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIU3HpPOBATh PEAIbHbBIC
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajreopsl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxtireckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSIMBIX U 12
IJI0CKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Tena BpameHus 12
OO0BEMBI TEN 5 1
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001ICHNE, 7 1
cUCTEeMaTH3aIHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




PABOYAS [IPOTPAMMA
(ID 627925)

yueOHoro npeamera « BeposiTHOCTb U CTATHCTHKA.
ba3oBblil ypOBeHb»

st ooygaromuxest 10-11 kmaccoB

MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueOHOro Kypca «BeposiTHOCTh U CTATUCTHKa» 0a30BOr0
ypoBHs 1 oOy4varomuxcs 10 —11 kiaccoB pazpadborana Ha ocHoBe DenepanbHOTO
roCyJ1apCTBEHHOI'O0 00pa30BaTENbHOIO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C Y4Y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TNPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIUNA POCCUHUCKOTO OOpa3oBaHUSI.
Peanuzarus mporpaMmbsl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBHIMU KOMITETCHIUSIMH,
COCTABJISIIOUIMMU OCHOBY JJII CaMOpPa3BUTHsSI M HENPEPBIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO pa3BUTHUSA
JUYHOCTH 00YYarOIMIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYueOHbiit kypc «BeposiTHOCT, M CTaTUCTHKa» 0a30BOTO YPOBHSI SIBISETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJyibl. Kypc mpennazHaueH s (GOpMHpOBaHHS y OOyYaromIMXCs
CTaTUCTUYECKOM KyJbTYpbl M IIOHUMAaHMUS POJIU TEOPUM BEPOSTHOCTEM KaK
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3YyUYEHHUs CIIy4allHbIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yyeHum Kypca oOoOramarTcsi MPEACTABICHUS YYalluxcs O
METOJAaX UCCIEAOBAHUA U3MEHUMBOTO MUPA, Pa3BUBAETCS IIOHUMAHUE 3HAYUMOCTHU
U OOLIHOCTM MaTeMaTUYeCKHUX METOAOB IIO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CognepkaHue Kypca HAIpaBJiI€HO Ha 3aKPEIJIEHWE 3HAHWMW, MOJYYECHHBIX MPU
M3Yy4YEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJINYMHAX U B3AMMOCBA3SIX MEXAY HUMH HAa BAKHBIX [IPUMEPAX, CIOKETHI KOTOPBIX
MIOYEPIHYTHI U3 OKPYKAOLIErO MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEN IIKOJIbI Ha 0a30BOM YPOBHE BbIJECICHBI



CIIEyIOIIMEe OCHOBHBIE cojepXaTelnbHble JUHUU: «CrnydyaiiHple COOBITHS H
BEPOATHOCTHY, «CiTydyaliHble BETUYMHBI M 3aKOH OOJIBIINX YHCETD.

Baxnyio dacTh Kypca 3aHMMaeT HW3YYCHHE TIE€OMETPHYECKOro U
OMHOMMAJIBLHOTO pacIpeIeIeHUui ¥ 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOTAMU —
NIOKa3aTeJIbHBIM H HOPMAJIBHBIM PACIIpeICIICHUSIMHU.

Conepxxanne muaun «CirydaiiHbie COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
st (OPMUPOBAHUS TPEJCTABICHUNA O PpACHpENeICHUH BEPOSTHOCTEH MEXIY
3HAYCHUSMU CIyYalHBIX BEJIWYMH, a TAaKXKe dTa JUHHUS HeoOXoauMa Kak 0asza Juis
U3y4eHUs 3aKOHA OONBIINX YnceN — (yHIAaMEHTaIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IPUPOJIE U OOIIECTBE U UMEIOLIETO MaTeMaTHUecKyto Gopmanu3anuio. CaMm 3aK0H
OONBIIMX YKCEN TMpeJiaraeTcss B O3HAKOMHUTEIBHOW (QOopMe C MHUHHUMAIbHBIM
UCIOJIb30BAHUEM MaTeMaTUYeCKOro opMaau3ma.

Tembl, CBSI3aHHbIE C  HENPEPBIBHBIMU  CIIyYallHBIMH  BEJIIMYMHAMH,
aKUEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINHCAHUU M H3YYCHHM CIy4ailHbIX
SBIICHUI C MOMOIIBI0 HEMPEPHIBHBIX (QYyHKIHA. OCHOBHOEC BHUMAHUE YICNACTCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY pacIlpeieleHHUsIM, TIPH 3TOM TMpEeroaaraeTcs
O3HAKOMUTENFHOE U3YUEeHHE MaTepraia 6e3 J0Ka3aTeabCTB IPUMEHIEMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha HN3YyUCHHUC KypCa «BepOSITHOCTB Y CTaTUCTHKA» Ha 0a30BOM YPOBHC OTBOAUTCA
l yac B HCACIIO B TCUCHUC KaXXI0I'0 I'oJJa O6y‘I€HI/IH, Bcero 68 y‘le6HI>IX qacCoB.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

[IpencraBienne MaHHBIX C TOMOIIbIO Tabmui u jguarpamMm. Cpeanee
apuMeTHyecKoe, MeauaHa, HauOoJblllee W HAaWMEHbIIEE 3HAYCHHUSA, pa3Max,
JUCTIEPCHS M CTAaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEpUMEHTHI (OMBITHI) U CIIy4ailHble COOBITHS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEPOATHOCTH cOOBbITHIA. CiryyaiiHbIE OTBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU. BeposTHOCTH  COOBITUH B  ONBITaX C  PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: NTEpEcCeUueHUe, 00BbEIUHEHUE, TIPOTUBOIIOIOKHbBIE
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcil0BHass BEPOSITHOCTb. Y MHOXEHHUE BEPOSATHOCTEH. JlepeBO CiydanHOro
skcniepuMenTa. Gopmyna nonHo# BeposiTHOcTU. HezaBucumblie cOOBITHS.

KoMOunatopHoe npaBuino ymHOkeHus. [lepecranoBku u ¢pakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHbIil ciydailHbI{ ONBIT (MCMBITAHUE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuin.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pactpenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T'€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KIIACC

YucnoBele  XapaKTEpUCTUKM  CIYYaWHBIX  BEJIMYMH: MaTEeMaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs W CTAHIAPTHOE OTKJIOHEHWe. lIpumepsl mnpuMeHeHuUs
MaTeMaTHYECKOTO OXKMIAHUS, B TOM YHUCIE B 3aJadax M3 MOBCEIHEBHOW JKHU3HU.
Matematnyeckoe oxugaHue OMHAPHOW CiayyaliHON BelWYuHBl. MaTeMaTtnyeckoe
O’KMJIAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTuuecKoe OKUIaHUE U TUCTIEPCUS
reOMETPUYECKOTO 1 OMHOMHAIILHOTO pacIpeIeIeHUN.

3akoH OOJIBIIMX 4YHCEI MU €ro pojib B HayKe, MPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIIEAOBAHUM.

IIpumepsl HENpephIBHBIX ClaydauHbIX BeaudyuH. [loHsATHE O IIIOTHOCTH
pacrnpeneneHus. 3a1add, IPUBOASIIME K HOPMAJIbHOMY pactpeneneHuro. [lonarue
0 HOPMAJIbHOM PacCIpeEICHUN.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOTrHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHKEHUN HAYKU U JAEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHHI; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caMOOOpa30BaHUIO HAa TMPOTSHKEHWHW BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSIHHUE MPUPOJTHON M COIMAILHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUIM JUISI OKPYKarOIIeH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
Pa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIUBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie  nozmasamenwvuwvle  Oevicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJlaccu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHUpoBaTH W MPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAHUPOBAHHBII HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUIINTHI MH(OPMALIUH, TaHHBIX, HEOOXOAMUMBIX JIJIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(GOPMALIHIO, IPEJICTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY O0CYK/Ia€MOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHMBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHHS], 0OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.

Camoopranusamnus:

COCTaBJISITH IIJIaH, aJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIICHUS C
y4IETOM MUMEIOIINUXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  [IO3HABATEJIBHOM peduiekcur KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa
peLIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a4a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€M M YCIOBUAM, OOBSCHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OmnepupoBaTh NOHATUSAMU: CpeAHee apudMeTnyeckoe, Meinana, HauoobIIee,
HaWMEHbLIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIaHHBIX.

OnepupoBaTh MOHATUSIMU: CIy4YallHBIM SKCIEPUMEHT (OIBIT) U CiIy4ailHoe
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIM HMCXOM) CIy4alHOTO OIbITa;
HaXOJUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOAWTh W CPaBHUBATh BEPOSTHOCTU COOBITHM B M3YYEHHBIX CIy4alHBIX
HKCIEPUMEHTAX.

Haxonutb u ¢popMynrpoBaTh COOBITUS: IEpECEUCHNUE U OOBEAMHEHUE TaHHBIX
COOBITU, COOBITHE, TMPOTUBOIOJOKHOE JAHHOMY COOBITHIO; TIOJI30BAThCS
auarpaMMmamu Jisepa u (opMyJioi ClI0KEHHUs] BEPOATHOCTEN IPHU pELICHUH 3a/ay.

OnepupoBath MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE WCIIBITAHUS, CEpPUS
UCHBITAaHUHM, yCleX M HeyJaua; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIbITAaHUU bepHyIu.

OnepupoBaTh  NOHATHUSAMH:  CIy4YalHas  BEJIIMYMHA,  PaCIpEIEICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAUYEHUM  CIy4YallHOW  BEJIMYMHBI IO
pacrpeesIeHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHUEM MATEMATUYECKOTO OKUIAHUS; TPUBOJIUTH ITPUMEDHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXHUAAHUE CIIyYalHOW BEJIWYMHBI HAXOIUTh
MaTEMATUYECKOE OKUAAHNE M0 TAHHOMY PACIPEICIICHUIO.

HmeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNmeTts npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX W OIIKMCAaTCIIbHasA
CTaTUCTHKA

CrnyyaiiHble ONBITHI U CITydaiiHble COOBITHS,

OIIBITBI C pABHOBO3MOXHBIMU
QJICMCHTAPHBIMH UCXOdaMU

Orneparuu HaJ| COOBITHSIMU, CIIOKEHUE
BEPOSATHOCTEM

VYciioBHasI BEPOSATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hOpMyIIa MOJIHOMN
BEPOSITHOCTH M HE3aBUCUMOCTH COOBITUI

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

Crnyvaiinbple BeIMYMHBI U PAcIpe/ieNICHHs

o ~N o o

O0001eHne 1 cucTeEMaTU3aINs 3HAHUI

oo w b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpoasrere  Tpaxtiseckue (undposbie)
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 MareMaTH4ecKoe OKUIaHUE CITyYaiHOM 4
BEJIMYMHBI
5 I[chevpcnf[ U CTaHAAPTHOE OTKIOHCHHE 4 1
CITy4aifHOW BEJIMYMHBI
3 3aK0H OOJIBIITNX YHCET 3 1
4 HenpepbiBHBIC CTy4aliHbIC BETUYHHBI 5
(pacmipenieneHus)
5 HopmanbHoe pactipenenenus 2 1
5 [ToBTOpEHwue, 0606H16HI:IG u 19 5
CUCTEeMAaTH3aIHsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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