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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenaepaabHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHAApTa CPEAHEro o0Iero oopasoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWINN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMU,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUsSI U HEMPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMuUpoBaHUs (YHKUIMOHAIBHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3YUYEHHS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOM HAyKOW SBJICHUW M NPOLECCOB PEATBHOIO MHpa, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
NOHATUIUHBIX OCHOB F'€OMETPUM M MIOCTPOCHHUH LIETIOYKH JJOTUYECKUX YTBEPKIACHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANTBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYYaroONIMXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa30oBaHMs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHUS, CBSI3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOIIUM MUPOM,;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
Y U3y4yaTh pa3Hble SBICHUS OKPY>KAIOLIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXaxX, MOJEIIX M B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHEe  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, TMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
FEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU H3YyUYEHUU IPYTHX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCS C ONOpPOM Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIO/ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YarolUXCs, pacuIupsis U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Toyka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
napajulelibHble M CKpeuBaroumecs npsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMbIE B IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX IuIockocTed. IIpocreiimine mnpocTpaHCTBEHHBlE (Urypel Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYIJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPAMOU
IIEPIICHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  MNpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  IEPHNEHAUMKYJISAPHOCTH  JIBYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHass nupamMuga. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKHU: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IMPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas IMHUPAMHUAA W TPABUJIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUVIOCKOCTH.  DJEMEHThl CUMMETPHMM B NHpPaMHJaX, HapajUiesenunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.

Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,



IJIOMAh OCHOBAaHW, TeopemMa O OOKOBOW TOBEPXHOCTH TIPSIMOU MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHBHON IMHPAMUIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamuiabl. [lonstue o0 o0béMe. OO0BEM
MUPAMU/IBI, TTPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOEHHS IPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHUI,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWUKOB  PA3jMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.



Oo0menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHbBIN pPe3ybTarT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUTyaTbHON pabOThI MPU PENICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOH JESITeNbHOCTH, IUJIAHHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacrpeaensTh BUAbI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax padoThl (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBAaTh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJETh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca u
pe3ynbTaTa pelIeHus] MaTEMaTUYECKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIbHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYJIIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccugpuinmpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yroyl JBYIpPaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yIJa.

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

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaiesenumne, Ky0).

KnaccupunmpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIble W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNIebl).

OnepupoBaTh MOHATUSAMU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYMH MO 00pa3liam Uiu
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTaHJAAPTHBIX MaTEMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHM: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHuecKu C(HOpPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 BBenenwne B crepeomMeTpuio 10
5 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSIMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUEHUs, PACCTOSHUSA U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoabmbie H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI pecypes:
OCHOBHBIE MIOHATHSI CTEPEOMETPUH: TOUKa, IpsAMasi,
1 IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia n3obpaxenus Ha 1
PUCYHKAX: U300paK€HUsI IJIOCKOCTEH, MapaljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsaTus: nepecekaronuecs MIOCKOCTH, IEPECEKAIOLINECS 1
npsiMasi ¥ MII0CKOCTb
3 [TonsTHs: nepeceKkarouecs MI0CKOCTH, IIEPEeCeKaroIuecs 1
npsiMasi ¥ IMII0CKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAaMHU, U300paKeHHe
4 MHOTI'OTPaHHUKOB Ha PUCYHKaX, Ha MPOECKIIMOHHBIX 1
yepTexax
5 HauanbHble cBefieHUs 0 KyOe U upaMue, X pa3BEPTKU U 1
Mozenu. CedeHnss MHOTOTPaHHUKOB
6 HavaneHble cBeieHUs 0 KyOe U mupaMuJie, UX pa3BEPTKU U 1
Mozenu. CedueHnss MHOTOTPaHHUKOB
7 [TonsiTre 06 akCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
3 [TonaTne 06 akCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPHUH: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX
9 [TonsiTre 06 akCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
10 [TonsTHe 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: 1




AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

Bzanmuoe PacCIIOJIOKECHHUE IIPSAMBIX B IIPOCTPAHCTBE!:

11 MepPECEKAIOIINECs], MapalIeNIbHbIE U CKPEIIUBAIOIIUECS 1
psIMble
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:

12 napajuJiesibHble IpsSMble B IPOCTPAHCTBE; MapaJlJIeIbHOCTh 1
TPEX MPSAMBIX

13 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: 1
[TapannenbHOCTh NPSAMOM U TIIOCKOCTH

14 VYIIIBI C COHANPABIEHHBIMU CTOPOHAMU 1

15 VYroa Mexay nNpsMbIMU B TPOCTPAHCTBE 1

16 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1

17 [TapannenbHOCTh INIOCKOCTEH: MapasuleNbHble IIOCKOCTH 1

18 CaoiicTBa MapaIeIbHBIX TIOCKOCTEH 1

19 [Ipocreiime npocTpaHcTBEHHBIE (PUTYPHI HA MIIOCKOCTH: 1
TeTpa’ip, Ky0, mapajienenumnesy

20 IToctpoenue ceuennii

21 [TocTpoenne ceueHmit 1

99 KonrtponsHas padota no reme "[IpsiMble 1 IIIOCKOCTH B 1
npoctpaHcTe. [lapamienbHOCTh MPSIMBIX U MIIOCKOCTEN"

93 [IepneHMKyISApHOCTD NPSMOM U INIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [IpsiMble mapasienbHble U MePIeHIUKYIIPHbIE K IUIOCKOCTH 1

25 [TpsiMbIe TapaieNbHbBIC U TIEPTIICHINKYIISIPHBIC K TUIOCKOCTH 1

26 [Tpu3HaK neprneHaAuKyIIpHOCTH NMPSMOM U IIIOCKOCTH 1

27 [Tpu3HaK neprneHaAuKyYIIPHOCTH MPSIMOM U TIIOCKOCTH 1

28 Teopema o mpsiMoOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1




29

Teopema 0 IpsAMOM MEPIICHAUKYISIPHOMN MIJIOCKOCTH

30 Teopema o mpsAMOH NMEPIEHANKYISAPHOMN MIIOCKOCTH

31 IlepnieHqUKYISp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

32 IlepnieHUKYISp U HAKIIOHHBIE: PACCTOSHHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM 10 IIIOCKOCTH

33 [lepnieHIUKYIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH

34 [lepneHUKYISp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH

35 VYTIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMOH U INIOCKOCTBIO

36 JIByrpaHHBbI yroJii, TMHEHHBIN Yroj ABYTPaHHOrO yriia

37 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOIO yIJia

38 IlepneHIUKYISIPHOCTD IIJIOCKOCTEN: IPU3HAK
NEPIEHIUKYIPHOCTH JBYX TUIOCKOCTEN

39 [lepneHMKyISAPHOCTD IIIOCKOCTEN: MTPU3HAK
NEPIEHIUKYIIPHOCTH JBYX TUIOCKOCTEN

40 [lepneHMKyISApPHOCTD IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o TpEX nepHeHANKYIApax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax
KonTponbnas padora no temam "lleprieHAuKyIIpHOCTD

44 MPSAMBIX U IIOCKOCTEN" 1 "YTIIBI MEXKY NPSIMBIMU U
miockocTaMu"”

45 [ToHsATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

MHOTI'OrpaHHHUKaA, BBIITYKJIbIC 1 HCBBIITYKJIIBIC




MHOT'OTPaHHUKH; Pa3BEPTKA MHOIOIPAaHHUKA

46

47

HpI/I3MaZ N-yroJjbHas Npru3Ma, rpaHd 1 OCHOBAHUA IPU3MBI,
npsaMas 1 HaKJIOHHAA IIPHU3MBbI; OOKOBas M MOJIHAS
IMOBCPXHOCTH IIPU3MBIL

[Tapannenenunen, TpsIMOYTOIbHBIN TapaJIJICIICIIUIICT U €T0
CBOICTBa

48

[Inpamua: N-yroiapHas NUpaMuIa, TpaHA U OCHOBaHUE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTh MUPAMUJbI;
[IpaBUJIbHAA U YCCUEHHAS ITUPAMUAA

49

[IpaBuiibHBIE MHOTOIPAHHUKHU: TIOHSATHE NPABUIBHOIO
MHOTOTpaHHHKA; IPaBUJIbHAS IIpU3Ma U IIpaBUIIbHAS
NMpaMK/ia; IpaBUIbHAS TPEYroJibHas NUpaMuia u
IIPAaBUIIBHBIN TETpasap; KyO

50

51

52

HpeZ[CTaBJICHI/IC (0] HpaBI/IJH)HI)IX MHOFOFpaHHHKaXI OKTa3,IIp,
JOJICKAdIp U KKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE: CAMMETPHSI OTHOCUTEIIBHO
TOYKH, TIPSMOU, TUNIOCKOCTH. DJIEMEHTHI CAMMETPUHU B
MUpaMUIax, napaiesienumne1ax, MpaBUIbHBIX
MHOFOFpaHHI/IKaX

Beruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa,
JMarOHaNH, YIIIbl
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[Tmomaae 60KOBOIT MOBEPXHOCTH | IMMOJTHOM MOBEPXHOCTH
MPSIMOW MTPU3MBL, TUIOIIAIb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOU PU3MBI
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[Tnomaae 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH
MPaBUIILHON MUPAMHUJIBI, TEOPEMA O TUTOMIAIU OOKOBOM
MMOBEPXHOCTU YCECUEHHON MTUPAMUJIBI

KonrtponbHast pabora o Teme "MHOrorpaHHUKHN"




56 [Tonsarue 06 006BEMeE 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMubl 1
59 O0BEM nupamMusI 1
60 O06BEM TUpaMuIBI 1
61 O0BEM npu3MBI 1
62 O06BEM IPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTponbnas pabota no Teme "OO6bEMBI MHOTOTpaHHUKOB" 1
65 [ToBTOpenue, 0000IIEHNE CUCTEMAaTH3AIUS 3HAHUH. 1
[TocTpoeHne ceueHnii B MHOIOTpaHHUKE
[ToBTOpenue, 0000IICHNE CUCTEMATU3AIUS 3HAHUH.
66 quncneline PaCCTOSIHUIA: MEXKIY ABYMS TOUKAMH, OT TOUKH 1
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasi KOHTpoOJIbHASA paboTa 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AINS 3HAHHM.
68 Brrauciienue yrioB: MeXy CKPEIMBAIOIIUMUCS MIPSIMBIMH, 1
MEXIy MPSMOI U MIO0CKOCTHIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEX]y TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma yueOHOro Kkypca «BeposiTHOCTh W CTaTHUCTHKa»
0a3oBoro ypoBHs i oOydaromuxcs 10 —11 kmaccoB pa3paboTraHa Ha OCHOBE
®denepasbHOTO  rOCYAApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEAHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 0OECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMHU OCHOBY JUIsI CaMOPAa3BUTUS U HENPEPBIBHOIO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiil kypc «BeposiTHOCTh M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoiyibl. Kypc mpenHasHadueH st (OpMHUpOBaHUS y OOYYarOIIUXCS
CTaTUCTUYECKON KYJIbTYpbl M TMOHUMAHUSA PpOJU TEOPUHU BEPOSTHOCTEM Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMUUH U
npoueccoB. Ilpu m3yueHunm Kypca oOoramarTcsi MPEACTaBICHUS YYalluxXcs O
METO/IaX UCCIEA0BAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS TIOHUMAHNUE 3HAYMMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

Conepxanue Kypca HampaBJC€HO HA 3aKPEIUICHUE 3HAHWM, MTOJTYUYEHHBIX MPHU
M3YyYEHUH Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX W B3aMMOCBA3AX MEXIYy HHMHU Ha BAXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM ¢ yKa3aHHBIMU IIEJSIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKa» CpeAHEed IIKOJbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIYIONTME OCHOBHBIE cojlep)KaTenbHbie JUHUHU: «CiydaiiHbie COOBITHS W
BEpPOSTHOCTHY, «CiTydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIITNX YUCEID».

BaxHyto d4acTp Kypca 3aHUMaeT U3YyYEHUE TE€OMETPUYECKOr0 U
OMHOMUATILHOTO PACHPEICIICHU W 3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJOTaMU
— MOKAa3aTeJIbHBIM U HOPMAJIBbHBIM PaCIIPEICIICHUSIMMU.

Conepxanve mmaNH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITY)KHT
OCHOBOW 11 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXIYy 3HAUCHUSIMU CIIyYalHBIX BEJIMYMH, a TAaK)Ke 3Ta JIMHUS HEOOXOJMMa Kak
0aza Uil W3ydyeHMs] 3aKOHa OOJIbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JEUCTBYIONIETO B TPUPOJEC U OOIIECTBE W MMEIONMIET0 MaTEeMaTHYECKYIO



dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHUMAaNTBHBIM UCIIOJIb30BAHUEM MAaTEMaTHUECKOTro (hopMaIn3Ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMU  CIyYalHBIMH  BEIMYUHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QYHKIMA. OCHOBHOEC BHUMAaHUE YICISACTCS
NOKa3aTeIbHOMY M HOPMAQJIBHOMY PACIpeNeICHUsIM, MPH ITOM MPEIIOoIaracTcs
O3HAKOMUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposATHOCTh W CTaTUCTHKa» Ha 0a30BOM YypOBHE
OTBOAUTCS 1 yac B HENENI0 B TEUEHUE KaxXJoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' 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 (OMbBITHI) U CIIy4ailHble COOBITUSI. DIIEMEHTApPHBIE
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO cOObITHSA. Bau3ocTh 4acTOTH U
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMHU.  BepodATHOCTM  COOBITMUH B ONbITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NTEpECEUEHUE, 00bEINHEHUE, TIPOTUBOIOIO0KHbBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEH.

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

KomMOunaropHoe npaBuio ymHoxeHus. IlepecranoBku u ¢dakropuan. Yucno
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil ciydaiiHbIi ONBIT (MCMIBITAHUE), YCIEeX U Heyaada. HezaBucumeie
ucnbiTaduss. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyiu.

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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS IPOrpamMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKWE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHMUS TOCTYIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(epbl UYeTOBEUYECKOW MeATEIBbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboee MOAXOMANIMN ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, 1aBATh MOSICHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiiora, oOHapyXMBaTh pa3IU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4y PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacTpeaeNITh BUABI paOdOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JEHCTBHSI C JAPYTMMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.
Camoopranusanus:
COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4€TOM HMEIOIUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedJekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3ynbTaTa peleHus MaTeMaTuYecKon 3a/1auu;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YMCIIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSMU: CIyYailHbI SKCIIEPUMEHT (OMBIT) U CIy4alHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (BJIEMEHTAPHBIA MCXOJ) CIYy4alHOTO OIBITA;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJIUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YyUYCHHBIX CIYYalHBIX
DKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHS: IIEpECEUYEHHE M OO0BEAHHEHHE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jusepa u GopMylioN CI0KEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPAaBUIIAa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OTbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABWIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJaya; HaxOAUTh BEPOATHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOIUTh BEPOSATHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yalHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoTsI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Hpe,I[CTaBJ'IeHI/Ie JAaHHBIX M OIIMCATCJIbHAsA
CTaTUCTHKA

CrnyvaiiHble ONBITHI U CITy4aiiHblE COOBITHS,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTAPHbIMH UCXOdaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOATHOCTEMN

VYciioBHasI BEpOATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hopMyIia MOJIHOMN
BEPOSITHOCTH U HE3aBUCUMOCTh COOBITUI

OJIEeMEHTHI KOM6I/IH3.TOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyyaiiHble BeIMYMHBI U PACIIpeieNICHHs

o N o o1

O00011eHNe U CUCTEMAaTU3AINS 3HAHUH

oo w b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

[IpencraBneHne TaHHBIX C TTOMOIILIO TAOIHI]

U TUarpamm
Cpennee apudmernueckoe, MeIuaHa,
HarOOJIbIIICe M HAMMEHbIIICE 3HAUCHHU,
pa3max, AUCIEePCHs, CTaHIapTHOES
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cpennee apudmernueckoe, MeIuaHa,
HauOOJIbIIICe U HANMCHBIIICE 3HAYCHUS,
pa3max, IUCIepCHsi, CTAaHIapPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MearaHa,
HauOOJIbIIICe U HAMMEHBIIICE 3HAYCHUS,
pa3max, Iucrepcusi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

CriyyaiiHble SKCIIEPUMEHTBHI (OMBITHI) U
CllydaiiHble COOBITHS. DIeMEeHTapHbIe
COOBITHS (MCXOMBI)

BeposiTHOCTB cirydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSAMH

BepOHTHOCTL C.TIy‘-I&fIHOFO COOBITHSL.




[TpakTuyeckas pabora

Omneparuu HaJl COOBITHAMU: TIEPECCUCHHE,

8 00bEeTMHEHNE COOBITHIA, IPOTUBOIOIOKHbIE 1
coObITHs. [lnarpammsl Ditnepa
Omnepauuu Hajl COOBITUSIMU: IIEpECEUEHUE,

9 o0benuHeHrne COOBITHUI, TPOTUBOITOIOKHBIE 1
coObITus. Jlmarpammel Dinepa

10 dopmyra cloKeHUs: BEpOATHOCTEH 1
VYcioBHAsS BEPOSTHOCTD. Y MHOKEHUE

11 BeposITHOCTEH. [lepeBo ciryqaitHoro 1
HKCIEPUMEHTA
VYcioBHAs BEPOSTHOCTb. Y MHOXKEHUE

12 BepoaTHOCTeH. JlepeBo ciyuaifHOro 1
HKCIEPUMEHTA
VYcioBHas BEPOSTHOCTb. Y MHOKEHUE

13 BEpOATHOCTEN. JlepeBo cirydaiiHOro 1
HKCIIEpUMEHTA

14 @opMyita MOJIHON BEPOATHOCTH

15 ®dopmya MOIHON BEPOATHOCTH

16 dopMyIia MOJIHON BEPOATHOCTH. 1
He3zaBucumeble coObITUs

17 KonTponbnas padota 1

18 KomOuHaTOpHOE MPaBUIIO YMHOKEHUS 1

19 [lepecTanoBku U pakTOpHaN 1

20 Yucno coueranuit 1

21 Tpeyronbuuk Ilackans. @opmyna OuHoma 1

Hrrotona




bunapHbIii ci1y4aiiHbIN ONBIT (MCIIBITAHUE),
ycnex U Heynauya. HezaBucumble HCIIbITaHUS.

22 Cepust HE3aBUCUMBIX HCIIBITAHHM 10 IEPBOTO 1
ycrexa

23 Cepus He3aBUCUMBIX HcTbITaHUM bepHymm 1
Cepust HE3aBUCHMBIX HCTIBITAHUMN.

24 [IpakTrueckas paboTa ¢ HCTIOJIb30BaHUEM 1
AJIEKTPOHHBIX TaOJIHIL

25 CrnyuaiiHast BeIu4rHa 1

26 Pacnpenenenue BeposrHocreit. Jnarpamma 1
pacnpezeneHus

97 CymMa ¥ IpoU3BEACHUE CITy4alHbIX 1
BEJIMYMH

98 CyMMa 1 Ipou3BEICHUE CITyYalHbIX 1
BEJIMYMH

29 [Ipumeps! pacnipeneneHnii, B TOM YHCIIe 1
reoMeTpUYecKoe U OUHOMHAIIBHOE

30 ITpumeps! pactipesienieHni, B TOM YHCie 1
reoMeTpruecKoe U OMHOMHUAIbHOE

31 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 1
3HAHUU

39 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 1
3HaHUH

33 HToroBasi KOHTpOJIbHASA paboTa 1

34 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 1
3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O0 34

[TPO'PAMME
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MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBSIBISIEMBIX K MAaTeMaTHYECKOMY OOpPa30BaHHIO, W TPATUIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3aiiusi mporpaMMbl 0OECIIEUHMBAET OBIAJCHHUE KIIFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
00pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYAIOIIUXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MaTreMaTHUYE€CKOTO aHaln3a» SIBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOpOHBI, OH oOecrneyruBaeT HMHCTPYMEHTAJIbHYIO 0a3y Mg M3y4YeHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HMH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydallhecsi OBJAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HayKH, KOTopas GopMyIUPYyeT CBOU JOCTHXKEHUSI B MaTEMaTUUECKOUN opMme.

Kypc anreOpsl u Hauan MaTreMaTUueCKOro aHajdn3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKA U OOIIECTBEHHOW JKM3HM, TMO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpaKTHHIMU U JIOTHYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTHHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AlUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeT KpeaTUBHOE U KPUTHUYECKOE MBITIUICHUE. B x0/1€ n3yueHus
anreOppl M Havall MATEMaTHYECKOTO aHajdu3a B CTapiield IIKOJe ydJalluecs
MOJY4YalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 337a4, CaMOCTOSITEIbHOIO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCS C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTE B MpUpOJe, HAyKe U B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U KX aBTOPAMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIMA
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOJOJKUTEIIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUK: «Uucrna M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOyueHusl B CTaplleil LIKOJIe, €CTECTBEHHO JOMOJHSASA IPYr Jpyra U MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOKecTB U JAp. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BCcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJy4YEHHbIE B Kypce «AuredOpa W Haudana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBINOJHATh JEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLIEHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMupoBaHHEe YMEHUMH
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Mareprajia  MPOMCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGEeKTHBHBIE HMHCTPYMEHTBI [JISI PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETACTCs C APYTUMHU JIMHUSIMU KypCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 33/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAIM30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpOUTh Tpaduku (QYHKIUNA, OMNpeAensTh HUX HauOOJbIINE W HAWMEHBIITUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWy4ylIero peHieHHs B MPUKIAAHBIX, B TOM YHCIE COI[MATbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pAclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  3JIEMEHTaM TEOPUM  MHOXKECTB. [€OpETUKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTh IIKOJIBHUKY IOHMMATh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEANIbHBIX CUTYallUl, UCCIIETOBaHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETAUN NOJyYECHHBIX PE3yJbTAaTOB. Takue 3aaHus BIUIETEHBI B Ka)KJbIA
U3 Pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepuall Kypca IIHPOKO MCIIONb3YyeTCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA

Yuciaa v BBIYMCICHUA

PanmonaneHple ymcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUoAuYEcKue  JpoOu. ApupMeTHYecKue  omepauud C
palMOHAIBHBIMU YHCIaMU, TPpeoOpa30BaHus YHCIOBBIX BeIpaxkeHui. [IpuMenenune
IpoOeil 1 MPOLEHTOB ISl PELICHUs MPUKIAIHBIX 3a/1ay U3 Pa3IM4HbIX OTpaciiei
3HAHUU U PEaJIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE M HUpPpPALMOHAJIBHBIE YHCIIA.
Apudmernueckre omnepauud € JEeWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ unensiM — nokasareneMm. CrangaptHas  ¢opMa  3amucu
nefcTBUTENbHOTO  uMcia. Mcnonp3oBaHue mnoaxonsdmed  (Gopmbl  3amHUCH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JlelictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTEIIECHHU.

CHHYyC, KOCHHYC ¥ TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETpHUUECKHE (DOPMYIIBI.

VYpaBHeHMEe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton uHTEpPBAJIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

PemieHre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHNE ypaBHEHH U HEPABEHCTB K PELIEHUIO MAaTEMATHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTel HAyKU U PealbHOU KU3HH.

DYyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUY.

CrenenHas pyHKIMS C HATypaJbHBIM M LENbIM MoKka3ateneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHHU.

TpuronomeTpruyeckass OKPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUYECKUX
(YHKIMI1 YUCIOBOTO apryMEHTAa.

Hayaja MaTeMaTH4eCcKOro aHajin3a



ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIIHBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOrpeccu. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
nporpeccur. GopMyna CIOXKHBIX OPOLUEHTOB. MCIonb30BaHME MPOTrPECcCHUH IS
pELICHUS PeallbHbIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu Haj MHoOXkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi OMMCAaHUS pPeabHBIX
MIPOLIECCOB U SIBJIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX yUYeOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.



INIJIAHUPYEMBIE PE3YJIBTATBI

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOro U 0e€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BOCTIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BEIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIEHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHUEM BIUSHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpY’XKaromiel cpejpl, IUIAaHUPOBAHMSI TMOCTYNIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeJOBEUYECKOW AEsITeNbHOCTH, ITaloB €&
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelcmeusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHLIMU OetiCMBUSMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIaCCU(UKAIIMK, OCHOBAaHUSA /i OOOOIICHHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSIX W YTBEPKIACHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
TIPEIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMyYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCAL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
X0y pellIeHus 3a7aui, KOMMEHTHUPOBATh ITOTY4EHHbIN pe3yNbTar;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3MyUe U CXOJCTBO MO3MIIMI; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensaTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ U MBICIIUTCIIBHBIX ITPOHCCCOB, UX PC3YJIbTATOB,
BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHYCCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

Yuciaa v BBIYMCICHUA

OnepupoBaTh MOHATHAMM: PALUMOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHA U J€CATUYHAs IPOOb, MPOLIEHTHI.

BelnonHAT,  apuMETUYECKHE  ONepalud € paldOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BbimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeJ1aTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LENBIM IOKAa3aTeJeM; CTaHIapTHas
dbopma 3amMcH JIEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
WCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
IIPAKTUYECKUX 3a/1a4 U NIPECTABIICHUS JaHHBIX.

OnepupoBarh MOHATUAMU: CUHYC, KOCHHYC M TaHT€HC IPOU3BOJIBHOIO YIJIA;
MCITIOJIB30BaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh 1npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPalMOHAIBHBIX
BBIDQKEHWA W  pellaTh OCHOBHBIE THINbI  LEJBIX, pPAalUOHAIBHBIX U
VPPaLMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUs U HEPABEHCTBA JUI PELICHUS MATEMATUYECKUX 3a1a4
¥ 3a71a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHUIO 3aJa4d, HCCIEAOBATH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

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

OmnepupoBaTb NOHATUAMU: YETHOCTH W HEUETHOCTh (QYHKIUM, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSMHU: MOCJIENOBATEIBLHOCTh, apumeTHdeckas U
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEIBHOCTEN U MIPOIPECCUN ISl PEIIEHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SABJICHUH, NMPU PELIEHUH 3aJad U3 JPYrHX Yy4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
n/n NMPOrpamMmbl Bcero Konrpoarupie  Ilpaxtirseckie o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHoecTBa pallMOHAJIBHBIX U
1 JICUCTBUTEIIbHBIX Yncesl. PalimoHanbHbIe 14 1
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
[O0Ka3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
WppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUrOHOMETpHUH. T pUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBareabHOCTH U MPOrPECCUH 5
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HaAHUUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




HOYPOYHOE IINTAHUPOBAHHUE

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Konrpoprie - Ipaxrireciie f/l[syqe}mﬂ :)Iﬁlil;l;onaTeﬂbnme
padoThI padoThI pecypesI
1 MHox€ecTBO, Onepaluy Hajl MHOKECTBAMHU. 1
Huarpammsl Ditniepa—Benna
Panmonanbhble yncna. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOHU, TPOLICHTHI, OECKOHEYHBIC 1
MEPUOIUUECKHIE IPOOH
3 Apudmernueckre onepanuy ¢ paluoHaIbHbBIMU 1
YHCIaMH, IPeoOpa30BaHMsl YMCIOBBIX BbIPaKEHUH
[Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs
4 NPUKIAIHBIX 3a7a4 U3 Pa3IMuHbIX OTpaciei 1
3HAHUM U PEATbHON KU3HU
[Tpumenenue apoOeil ¥ MPOLIEHTOB VIS PELICHUs
5 MIPUKJIAHBIX 33]1a4 U3 Pa3IU4YHbIX OTpaciIei 1
3HAHUM U PEATLHOM KU3HU
5 JenicTBuTenbHbIE Ynciia. PalinoHanbHbIC U 1
VppalOHAJIbHBIC YHCIIa
7 ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMU 1
quCcIaMu
[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
8 OKpYTJIEHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa 1
BBIYMCIICHHUI
9 ToxecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus 1




10

YpaBHEHHE, KOPEHb YPaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBeHCTBA

12 Mertona uHTEpBaJIOB

13 Pemenue nensix U ApoOHO-paIIOHATBHBIX
YPAaBHEHUN U HEPaBEHCTB
KoHnTtponbHas pabora o teme "MHOXecTBa

14 paloHaIbHBIX U JEHCTBUTEIbHBIX YHUCE.
PanronanbHble ypaBHEHUS U HEPABEHCTB"

15 OyHKIHS, CrTOCOOBI 3a1aHus GyHKIMH. B3aumMHO
oOpaTHble (PYHKIIHH
I'paduk pyakmmmu. O6IACTh ONIpEICICHHS U

16 MHOXeCTBO 3HaueHH pyHkmu. Hymn ¢pyHKImm.
[IpomexxyTKH 3HAKOITOCTOSTHCTBA

17 YérHble 1 HeYETHBIE PYHKIIMU

18 Crenens ¢ nensiM nokasareneMm. CrangaptHas
¢dopma 3anucu 1eHCTBUTENBHOTO YhCa
Hcnonb3oBanue noaxosmen GopMbl 3aIUCH

19 JEMCTBUTENLHBIX YUCEI [Tl PeTICHHSI
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX

20 CrenenHast (yHKIHS C HATypaJIbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

21 Apudmerndeckuii KOpeHb HaTYPaJIbHON CTENECHH

22 ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH

93 CoiicTBa apu(MeTHUECKOT0 KOPHS HAaTypalbHOM
CTETIeHU

24 CaolicTBa apu(PMETHUUECKOTO KOPHS HATYpaJlbHOM

CTCIICHHU




CoiicTBa apu(hMETHUECKOT0 KOPHS HATYpaIbHOM

25
CTEIICHU

26 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oid
CTENEHU

97 HeticTBust ¢ apuMeTHISCKUMU KOPHSAMHU N—OM
CTEIICHU

28 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTEIICHU

29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oi
CTENEHU

30 JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMH N—0ii
CTEIICHU

31 Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

39 Pemenne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenne nppanoHaibHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemenne nppaniuOHAIBHBIX YPAaBHEHHUN U
HEPABEHCTB

35 Pemenne nppanoHabHBIX ypaBHEHUN U
HEPABEHCTB

36 CgoiicTBa u rpaduk KopHs N-0if cTeneHu

37 CaolicTBa U rpaguK KOpHsI N-Oi CTENEeHH
KonTtponbHas padora no teme "Apudmernyeckuit

38 KOpeHb N—oi crenenu. MppanuoHnanbsHbie
YPaBHEHHUs U HEpPABEHCTBA"

39 CuHyc, KOCHHYC ¥ TaHTE€HC YUCIIOBOTO apryMeHTa




40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMeHTa 1

41 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIOBOIO 1
aprymeHTa

42 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOI0 1
apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb, OIIPECTICHHIE

43 TPUTOHOMETPHUYECKUX (PYHKINN YUCIOBOTO 1
apryMeHTa
TpuronomeTrpuveckas OKpy>KHOCTb, OIIPECIICHHIE

44 TPUTOHOMETPHUYECKUX (DYHKIUN YHUCIOBOTO 1
apryMeHTa

45 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

46 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

50 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

51 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

59 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

53 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

54 Pemrenne TpuroHOMeTpUYECKUX YPaBHEHHUN

55 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1




56 Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM 1

57 Pemenre TpuroHoMeTpHUYECKUX YpaBHEHUN 1

58 Pemienne TpuroHOMETpUYECKUX YPAaBHEHUU 1

59 Pewienne TpUroHOMETpUYECKUX YPAaBHEHUM 1
KoHTtposbHast padota 1o teme "dopmyisl

60 TPUTOHOMETPHUH. TPUTOHOMETPUIECKHE 1
ypaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS

61 II0CJIEI0OBATEIbHOCTEN. MOHOTOHHBIE 1
MOCIIEI0BATEIbHOCTH
Apudmerndeckasi 1 reOMETpUIECKasi IPOTPECCHH.

62 Hcnonb30BaHme MTPOTPECCHU IS PEIICHUS 1
pearbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
beckoHeuHo yObIBaroIasi reoMeTpruiecKast

63 nporpeccusi. CymMmma O€CKOHEYHO YOBIBAOIIEH 1
Te€OMETPHUYECKON MTPOTPECCU

64 ®dopmyna CI0KHBIX ITPOLIEHTOB

65 dopmyra CIIOKHBIX MTPOIEHTOB 1
O06o00611eHne, cucTeMaTu3alus 3HaHUH 3a Kypc

66 anreOpbl U HAYall MaTeMaTU4eckoro anamuza 10 1
KJlacca

67 Urorosast kKoHTpOJbHASA paboTa 1
O06o0menue, cucTeMaTr3aIus 3HaHUH 3a Kype

68 anreOpbl ¥ HavYaJl MaTeMaTudeckoro anaimsa 10 1
KJacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







MyHuimnansHoe 6romkeTHOE 0011e06pa30BaTEILHOE YUPESKACHHE

ropoza YibsaHoscka «Cpennss mikona Ne 47 umenu U5, SIkoyiesay

Pabouas mporpamma

ITpeamer: Maremaruka
Knacc: 11A

IIporpamma:

M3ydenne MaTeMaTHKH B CTapLiell WIKOJE , HANPABICHO HA IOCTHIKEHHE (bopMmupoBaHus
MPE/ICTAB/ICHUA 00 MIESX M METOJaX MaTeMaTHKH, O MATEMATHKE KAaK YHHBEPCAIBHOM S3bIKE
HayKH, CPEAICTBE MOJECIMPOBAHHUS SIBJICHHN U POLIECCOB

YueOHHK:

I'eomerpus, 10-11 kmaccel: YueOHuk st 0611e06pa3oBaTenbHBIX yUpeKICHHiA: 6a30BbIi 1
npodunsHeii yposau/ JI.C. Atanacsu, B.®. Byrysos, C.B. Kagomues u ap./ = 7-e uzn. — M.
IIpocsmenue, 2019; Anrebpa u Hayana MaTeMaTUYECKOro aHam3a. Yuebuuk s 11 kiacca
0011e00pa3oBaTeNbHBIX OpraHu3aLiHii: 6230851 U Yray6neHHbIH ypoBHH. / Konsrun IO.M,,

Tkau€ésa M.B., ®énoposa H.E. u np. / — M. ITpocssinenue, 2021.

KonnaecTso 4acos no yue6Homy nuiany: 6 sacos B veneno, (204 gaca B rox)

Yuutens: MapesHosa [lapes Cepreesra

O6ceyxneno va IIIMO
€CTECTBEHHO-MAaTEMATHYECKOr0 LMK CornacoBaHo.
Jamecturens nupekropa 1o BP:
ITpotokon Ne __/ or 0 KS %ﬂ{y | T Jlececacta |
TOAITUCH
? 24
Pyxoomutens I[IIMO: Hlara 3704 2

Sty | Beafste B
&7 7

2023-2024 yueOHbIii rox



MynununanbHoe 0ropKeTHOe 0011je00pa3oBaTe/IbHOE YUpeXxaeHue

ropozia YibsHoBcKa «Cpeguss 1kosa Ne 47 umenu 1.4, fkosieBa»

YTBEPX/JALO
Oupextop MBOY CIII Ne47:
A.E. bpaBuH

ITpuka3 Ne 281-0 ot 31.08.2023 .

Pabouasi nporpamma
ITpenmet: Marematuka

Kmnacc: 11A

IIporpamma:

M3yueHrne MareMaTHKM B CTapIlieil IIKOje HarpaB/leHO Ha JOCTiDKeHHe (HOpMHUPOBaHUS
nipe/icTaB/ieHni 00 M7esX W MeToJaX MaTeMaTUKW; O MaTeMaTHKe KaK YHUBEepPCaTbHOM SI3bIKe
HayKH, CPeZICTBE MO/Ie/IMPOBAHUS SIBJIEHUH 1 TIPOL[ECCOB

YueOHUK:

T'eomeTtpus, 10-11 knacchl: YueOHUK /7151 00111e00pa3oBaTe/TbHBIX YUPeKAeHH: 0a30BbIi U
nipodunbHbIM ypoBHUW/ JI.C. ATtanacsH, B.®. Byty3os, C.b. Kagomues u ap./ - 7-e usf. - M.
[Tpocesienue, 2019;Anrebpa 1 Haua/la MaTeEMaTUUECKOTO aHa/IM3a. YueOHUK /i 11 Kmacca
o611e0bpa3oBaTebHBIX OpraHu3anuii: 6a30BbIi U yrayoseHHsd ypoBHU. / Kossirun FO.M.,

TkauéBa M.B., ®énoposa H.E. u ap. / - M. Tlpocssiuenue, 2021.

KonryecTBo yacoB 1o yuebHOMY 11aHy: 6 4acoB B Heiesto, (204 yaca B ron)

Yuuresnb: MapcsiHoBa [lapbs CepreeBHa

O6cyxaeno Ha ITIMO
€CTeCTBeHHO-MaTeMaTU4yeCKoro L{UK/a CornacoBaHo.
3amecTtuTe/b AUpeKropa 1o BP:

IIpotokon Ne___ ot r / /
TIOZTIUCH
Hara

PykoBogutens HIMO:

/ /

2023-2024 yuebHbI rof



Pabouass mporpaMMa Ti0 yueOHOMY mpeaMeTy «MaTemMaThKa» COCTaBjieHa Ha OCHOBe
HOPMAaTHBHBIX JOKYMEHTOB U MeTOJUUeCKUX peKOMeH/aLnii:
1.  ®epepanbHbii 3akoH Poccuiickoit ®Pepeparuu ot 29.12. 2012 roma Ne 273-®3 «0O6
obpazoBannu Poccuiickoit @enepariyim»
2. Ilpuka3 MunuctepctBa obpa3oBanusi U Haykud Poccuiickoit @egepauyu ot 17.12.2010r. Ne
1897
3.  «O06 ytBepxkaeHUU ¢esiepaJbHOrO roCyAapCcTBeHHOro 00pa30BaTe/IbHOIO CTaHJApTa OCHOBHOI'O
ob1miero obpa3oBanus ( C U3MeHEeHUsIMU U AOTIO/IHeHUsIMU  oT 29.12.2014r., 31.12.2015r.)
4.  Meroguueckoe micbkMo MunucTepcTBa obpa3oBanHusi M Haykd P® ot 28.10.2015r. Ne 08-1786
«O pabounx nporpaMMax yueOHbBIX TIPEIMETOB»
5.  OcHoBHas obpa3oBatenbHas rporpamma COO Cpegneit mikombl Ne 47 um. U. f. SIkoByieBa
6.  YueOHbni ryiad Cpegueit mkombl Ne 47 um. U. f. fIkoBneBa Ha 2023/2024 yue6HbI TO/,
7.  IlpumepHoii IIporpamMmmMelr 0CHOBHOTO 0011iero obpa3oBanus 1o anrebpe, aBTopckoii [IporpaMmbi
no anrebpe T.f. BypmucrpoBoii (M.: TIpoceiienne, 2019) k yueonuky FO.M. Konsrun u ap. (M.:
[Tpoceeiienue, 2019),
8.  Asrtopckoy Ilporpammel mo reometpuu T.f. BypmuctpoBoit (M.: Ilpocsewjenue, 2019) k
yuebnuky JI.C. AtanacsH u fp. (M.: [IpocBerenue, 2019),
9. VYueOHuk: Anrebpa W Hauaja MaTeMaTHMUeCKOro aHaiv3a. YueOHuMK g 11 kacca
o6111e00pa3oBaTe/ibHBIX OpraHu3alyii: 6a30BbIii U yray6aéHHbI ypoBHU. / Konsirua FO.M., TkauéBa
M.B., ®énoposa H.E. u ap./ - M.: [Ipocseienue, 2019
10. Yuebnuk: ['eometpusi. 10 -11 kmaccel: YuebHHWK f/1s 0011eo0pa3oBaTe/bHBIX yUupeX/eHHi:

6a3oBbiil ¥ npodusbHLIA ypoBHH / JI.C. ATtaHacsiH, B.®. Byty3os, C.b. Kagomues u fp./ — 7-e u3f.—

M. TIpocgeienue, 2019.



INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUA ITPOTI'PAMMBI

I10 MATEMATUKE HA YPOBHE CPEJHET O OBIIETI'O OBPA30BAHUSA

M3yyeHre MaTeMaTHKd Ha YpOBHe OCHOBHOro o0iero o0pa3oBaHHsI HarpaBleHO Ha
JNOCTIDKeHHe O00yJaroIUMHUCSA JIMYHOCTHBIX, MeTarpeJIMeTHBIX M TIPeIMETHBIX 00pa30BaTeIbHbBIX
pe3y/IbTaTOB OCBOEHHS yueOHOro TpeiMeTa.

JIMYHOCTHBIE PE3YJ/IBTATBI

B pe3ynbTaTe u3yuyeHUss MaTeMaTUMKH Ha YpPOBHe cpegHero obiero o6pa3oBaHusl y
obyuarorrerocst 6yayT chopMHUPOBaHbI C/IeAYIOL[HE TUUHOCTHBIE Pe3y/IbTaThl:

1) rpaxpanckoro BocniuTaHus:

c(hOpMHPOBAHHOCTh I'PAKAAHCKON TIO3ULMM 00yUarolerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
yjieHa POCCUMCKOTO OOIIecTBa, TpeCTaBIeHHe O MaTeMaTHUeCKHWX OCHOBax (YHKLIMOHUPOBAHUS
Pa3/IMUHBIX CTPYKTYP, SIBJIEHWH, TIPOLeAyp TPakJaHCKoro obirectBa (BBIOOPHI, OMPOCHI W JPYTOE),
yMeHHe B3auMO/IefiCTBOBaTh C COL[HA/IbHBIMH WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLUSIMU U
Ha3HauyeHUEM;

2) NaTpUOTHYECKOro BOCIIUTAHUSA:

c(hOpMUPOBAaHHOCTb POCCHUMCKOW TPa)KJaHCKOW WAEHTUUHOCTH, YBa)KE€HHs K TIPOLLIOMY U
HACTOSIIIIeMYy PpOCCUMCKONW MaTeMaTWKH, I1[eHHOCTHOe OTHOIIIeHWe K JOCTW)KeHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCHUMCKOW MaTeMaTH4YeCKOM LIKOJIbI, UCIOIb30BaHWe 3TUX AOCTHKEHUW B JIPYTHUX
HayKaX, TeXHOJIOTUSIX, Cpepax SKOHOMUKUY;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMS:

OCO3HaHWe AYXOBHBIX 1IEHHOCTeM POCCHUMCKOro Hapoja, chopMUPOBAHHOCTb HPABCTBEHHOIO
CO3HaHUsl, STUUECKOTO TOBe/[eHHs], CBA3aHHOTO C TTPAaKTUYeCKUM TPUMeHeHHeM JOCTWKeHUW HayKu U
JesiTe/IbHOCTBIO YUEHOT0, OCO3HAHMEe JTMUHOTO BK/Ia/la B TIOCTPOEHUE YCTOMUMBOTrO OyAyIiiero;

4) >cTeTHYecKoro BOCIIMTAHUA:

3CTeTUYeCKOoe OTHOIlIeHWe K MHUpPY, BK/IIOYasi 3CTeTUKY MaTeMaThueCKUX 3aKOHOMEepHOCTeM,
00BEKTOB, 3ajjau, peIleHud, pacCyKIeHW, BOCIIPUMMUYMBOCT K MaTeMaTHYeCKHUM acreKTaM
Pa3UUHBIX BUJOB UCKYCCTBa;

5) ¢pu3nuecKoro BoCHUTaAHMS:

c(hOpMHPOBAHHOCTL YMeHUsI MPUMEHSITh MaTeMaThyeckue 3HaHWsI B MHTepecax 3/0pOBOTO U
Oe3omacHOro oOpasa YKU3HHW, OTBETCTBEHHOE OTHOIIIEHWE K CBOEMY 3/I0POBBIO (3/10pOBOE THUTAHUE,
cbamaHCUpOBaHHBIA PEKUM 3aHATUN U OTAbIXA, pery/sipHas (u3nueckas akKTUBHOCTH), (hu3nuecKoe

COBepLIEHCTBOBAHHKE TMPU 3aHATUAX CHOpTI/IBHO-OBAOPOBHTEHBHOﬁ AedaTe/IbHOCTEBIO;,



6) TpyaoBoro BocnuTanus:

TOTOBHOCTb K TPY/Zly, OCO3HaHWe IIeHHOCTW TPYAOM00usi, MHTepeC K pa3/uuHbIM cdepam
npodeCCUOHAIFHON  IeATeNIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U eé TIPWIOXKeHWsMH, yMeHHe
COBepIIaTh 0CO3HAHHBIN BRIOOP OyayIeli mpodeccru U pean30BbIBaTh COOCTBEHHbIE >KMU3HEHHbBIE
TUIaHbl, TOTOBHOCTh U CIIOCOOHOCTH K MaTeMaTHuecKomMy 00pa30oBaHMIO U caM000pa30BaHUIO Ha
TIPOTSDKEHUM BCeW JKM3HW, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B pellleHWM TPaKTUUecKuX 3ajau
MaTeMaTHUeCKOW HalpaB/IeHHOCTH;

7) 3K0/I0rH4ecKoro BOCIMTAHHUA:

Cc(OPMHPOBAHHOCTb  KOJIOTMUECKOW  KYyJ/IbTYPbl, TOHMMaHWe BJIUSHUS  COLIMATbHO-
KOHOMMUECKHUX TPOL[eCCOB Ha COCTOSIHHE TIPUPOAHOM U COI[MA/ILHOW Cpe/bl, 0CO3HaHHe r100aTbHOT0
XapaKTepa 5KOJIOTUYeCKUX MpobjeM, OpveHTalysi Ha TpUMeHeHHe MaTeMaTU4yeCKUX 3HaHuM [Jisi
pellieHUs 3a/ia4y B 00/71aCTH OKpY»Karolliei cpe/ibl, MJIaHUPOBaHUe TIOCTYIIKOB U OLIEHKH WX BO3MOXXHBIX
TOC/IeZICTBUM Ji71s1 OKPY KaroLLei cpefibl;

8) uennocTu HayuHOro No3HaHUA:

c(hOpMHPOBAHHOCTL MHUPOBO33pDEHMUs], COOTBETCTBYIOIEI0 COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOI[eCTBEeHHOW TPAKTHUKW, TIOHUMaHWe MaTeMaTUuecKod HayKd Kak cdepbl yeoBeuecKoi
[lesITe/IbHOCTH, TaroB eé pPa3sBUTHSL U 3HAUMMOCTH [i/IS Pa3BUTHSL LIMBWIM3ALIMY, OB/aJileHHue SI3bIKOM
MaTeMaTMKM M MaTeMaTHyeCKOW KyJbTYpOl KakK CpeJCTBOM II03HAaHHSI MHpa, TOTOBHOCTh
OCYILL[ECTBJISITh MPOEKTHYIO U UCCJIeI0BATebCKYIO JesTe/TbHOCTh UHAWBU/YaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATbBI

B pe3ynbraTe OCBOeHMsI TpOrpaMMbl TI0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO 0O0II[ero
obpa3oBanusi y oOyuaromerocs OyayT chOpMUpOBaHBI  MeTarpeJMeTHble  pe3y/bTaThl,
XapaKTepu3yroIrecs OBJIafleHHEeM YHUBepCalTbHbIMU M03HaBaTeIbHBIMU JeNCTBUSIMUY,
YHUBEPCATbHBIMU ~ KOMMYHUKAaTUBHBIMH ~ JIEMCTBUSIMH U YHUBEPCAJbHBIMU  PEry/ISTUBHBIMU
JIeCTBUSIMH.

ITo3HaBaTe/IbHBIE YHHUBEpPCA/IbHbIE YUeOHbIe JelCTBUS

Ba3oBble 1oruyecKue /[edCTBHA:

J BBISIB/IATE U XapaKTepU30BaThb CYI[eCTBEHHbIe TMPU3HAKKW MaTeMaTHUeCKUX OOBEKTOB,
TIOHSTHI, OTHOLIEHUN MeXXAy MOHATUSMH, (OPMY/IMPOBATh OIpee/ieHus] MOHATHM, yCTaHaB/IWBaTh
CYILIeCTBEHHBIM TMpPU3HAK KiacCUu(UKaIuM, OCHOBAaHUS s 0000IeHUs U CpaBHEHWs, KPUTEPUH
TIPOBOJJUMOT'O aHa/n3a;

J BOCIIPUHUMATh, (POPMY/MPOBaTh W TPeoOpa30BbIBaTh CYXK/EHWS: YTBeDAUTeTbHbIE U

OTpuliaTe/IbHbIe, e JUHWYHbIe, YaCTHbIE U O6H_II/Ie, YCJ/IOBHEIE;



J BBISIB/ISITH MaTeMaTHUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MTPOTHBOpeuns B (akTax,
JAHHBIX, HAOTFO/IEHUSIX U YTBEPIK/IEHUSIX, Tpe/|jlaraTh KPUTEPUH /ISl BBISIBJIEHHS] 3aKOHOMePHOCTeH 1
MIPOTHUBOPEUMi;

J JleflaTh BBIBOJBI C HCIIO/Ib30BaHWEM 3aKOHOB JIOTHKH, AeAYKTUBHBIX W MHIYKTHBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IF0UeHWH 10 aHa/IOTUH;

J TIPOBO/JUTh CAMOCTOSITE/IbHO [J0Ka3aTelbCTBa MaTeMaTUYeCKUX yTBepXKJeHUH (MpsiMble U
OT TIPOTMBHOTO), BBICTpaUBaThb apryMeHTAalUl0, TPUBOJUTb TPUMepbl W  KOHTPIIPUMEDHI,
000CHOBBIBaTb COOCTBEHHBIE CYXK/[€HUSI U BHIBOJbI;

J BbIOMpaTh crmocob pelleHust yueOHOM 3afiauv (CpaBHMBATh HECKOJBKO BapHUAHTOB
peliieHusi, BEIOMpaTh Hanbosiee MoAXOASIINN C YYETOM CAMOCTOSITE/TEHO BbI/Ie/IEHHBIX KDUTEPHER).

Ba3oBble ncciejoBaTe/1IbCKUe AeHCTBHSA:

J Wcronp30BaTh BOMPOCHI KaK MCCe[0BaTeNbCKANA WHCTPYMEHT IO3HaHMS,
(hopMy/IMpoOBaTh BOMPOCH], (UKCHPYIOL[HEe TPOTHUBOpeure, IpobjeMy, yCTaHaBIMBaTh WCKOMOE M
JlaHHOe, (OpMHUpOBaThb TUIOTE3y, AapryMeHTHpOBaTb CBOK TIO3ULIMIO, MHEHHWe; TIPOBOJUTH
CaMOCTOSITe/IbHO CIJIAHUPOBAaHHBINA 3KCIIePUMEHT, UCC/e/j0BaHKe T0 YCTaHOBJIEHHIO OCOOeHHOCTel
MaTeMaTH4ecKoro oObeKTa, sBJEHHSs, IPOLiecca, BbISBIEHHIO 3aBUCHMOCTEM MeXJy OObeKTamy,
SIBJIEHUSIMU, TIPOL{eCCaMM;

J CaMOCTOSTe/TBHO (POPMYTUPOBATh 0000IIIeHNs ¥ BBIBOABI 110 pe3y/IbTaTaM MPOBeJEHHOTO
Hab/ro/leHusi, UCC/e/0OBaHMs, OLIEHMBAaThb [JOCTOBEPHOCTh TIOJYYeHHBIX pe3y/bTaTOB, BBIBOJOB U
0000I11IeHMI;

J TIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHeE TIPOLIeCCa, a TAKXKe BbIBUTaTh MPETIO/IOKEHHS O
ero pa3BUTUU B HOBBIX YCJIOBUSIX.

Pab6ota c uadopmarueii:

J BBISIB/IATH JleULUThI MHGOPMALIMH, JaHHBIX, He0OXO0AUMBIX /IJIs1 OTBeTa Ha BOIIPOC U IS
perIeHus 3aJaum;

J BbIOMpaTh WH(OPMAIMI0O W3 HUCTOUHWKOB DAa3/iMUHbIX THIIOB, aHA/JU3UPOBaTh,
CHCTeMaTU3UPOBaTh U UHTEPIIPeTUPOBaTh MH(GOPMALIUIO Pa3MYHbIX BUZIOB U JOPM Tpe/CTaB/IeHHUs;

J CTPYKTYpUpOBaTb  MH(pOpMaLMI0, TpPeJCTaBlATh €€ B  pasMUyHbiXx  (opmax,
WITIOCTPUPOBATh Tpadruecky;

J OLleHMBAaThb HA/A&KHOCTb WHQPOPMALIMKM 10 CaMOCTOSITeIbHO C(OPMY/IMPOBaHHBIM
KpUTepUsiM, ChOPMYTMPOBAHHBIM CaMOCTOSITE/IBHO.

KoMMyHMKaTHBHbIE YHHBepCaIbHbIe yuye0OHbIe JeHCTBHUS:

J BOCIIDUHUMAaTh ¥ (OPMY/IMPOBAaTh CY)KIEHUSI B COOTBETCTBHUA C YC/IOBUSMH H
1esiiMUA OOIIIeHs], SICHO, TOYHO, TPaMOTHO BBIP@XATh CBOIO TOUKY 3PEHHsS B YCTHBIX U NMHUCbMEHHBIX

TE€KCTaX, O4dBdTh MOACHEHUWA 110 X0y pelleHHs 3ad4, KOMMEHTHDOBATb HOJ'Iy‘-IeHHBII‘/JI pe3y/bTaT,



J B X0Jle 00CY)X/IeHHUs 3a/laBaTh BOTPOCHI TI0 CYIIECTBY 0OCY>KJaeMOi TeMbl, TpO0IeMblI,
pelllaeMOl 3a/jaud, BbICKA3bIBaThb H/eW, HalleJieHHble Ha TOMCK pelleHUsl, COIOCTaB/sTb CBOU
CYXKJIeHUs] C CYXK[eHWsIMU [PyTMX YYaCTHUKOB Juasnora, oOHapy>KWBaTh pa3jiMude U CXOJCTBO
TIO3ULIUN, B KOpPEKTHOM hopMe (opMyMpoOBaTh pa3HOIIacUsi, CBOM BO3PayKeHMUs;

J TIPe/ICTaB/ISITh Pe3y/IbTaThl pelleHus] 3aJaud, SKCIIepUMEeHTa, WCC/Ie/I0BaHus, TIPOEKTa,
CaMOCTOSITe/IHO BbIOMpaTh (popMaT BBICTYTIEHHS] C YUETOM 3a/lau Tpe3eHTaldd U 0COOeHHOCTeM
ayauTopuu.PerynsiTuBHble YHUBepCa/lbHble yueOHble [efCTBUSI.

Camoopranusanus:

J COCTaB/ISITh TIJIaH, aJTOPUTM peLleHrs] 3aZaud, BbIOMpaThb Crioco0 peleHusi C yuéToMm
VMEIOIIUXCS PeCypcoB U COOCTBEHHBIX BO3MO)KHOCTEW, apryMeHTHPOBaTb M KOPPEKTUPOBATh
BapUaHTHI pelleHU C yUéTOM HOBOM UH(OPMaLUHU.

CaMOKOHTPO/Ib, 3MOL{HOHA/IbHBII HHTE/UIEKT:

J B/aZieTh HaBBIKAMU T[103HABaTeNbHOM peduieKcMd KaK OCO3HaHHSI —COBEepIIaeMbIX
JeWCTBUA M MBICJUTEBHBIX TIPOL[ECCOB, WX pe3yJ/IbTaTOB, BJa/IeTh CIIOCOOaMH CaMOTPOBEPKH,
CAaMOKOHTPOJIS TIPOL{ecca U pe3yJibTaTa pellieHHsi MaTeMaTHueCKOU 3a/jauu;

J Tpe/IBUZIeTh TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYTh TPH pelleHUd 3aJaud, BHOCHTb
KOPPEKTHBBI B [IeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/NBCTB, AAHHBIX, HaWAE€HHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;

J OLIeHMBAaTb COOTBETCTBUE pe3y/jbTaTa LeJd W yCJIOBUSM, OOBSICHATH TPUUUHBI
JOCTYDKEHUST WM HeJJOCTIDKEHHUsS] Pe3ysbTaToOB JesTebHOCTH, HaXOJUThb OLIMOKY, [aBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

CoBMecTHasA iesiTe/TbHOCTD:

J TIOHMMaTb U UCIIO/Ib30BaTh MPEeMMYIIiecTBa KOMaHAHOW U UHAUBU/YaabHON paboThl rpu
pelleHUM yueOHBIX 3a/ja4, IPUHUMATD Lie/Ib COBMECTHOM JlesTe/IbHOCTH, TJIAHWPOBAaTh OpPraHU3aLiiio
COBMeCTHO# paboThl, pacrpe/esisiTh BUbI paboT, 10roBapuBaThCs, 00CYKAATh MPOLIECC W pe3ysbTaT
paboTel, 0600111aTE MHEHHST HECKOJIBKUX JIFO/IeH;

J yuacTBOBaThb B TpPYIMNOBbIX Qopmax pabotel (06CyxgeHUs, 0oOMeH MHeHuM,
«MO3TOBbI€ HITYPMbI» U WHBIE), BBITIOMHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JIEMCTBUS C
JOPYTYIMH ulleHaM{d KOMaH/[bl, OIJeHMBaTh KaueCTBO CBOETr0 BKJIaZla B OOIIMI MPOAYKT MO KPUTEPHSIM,

chopMy/IMPOBAHHBIM yUaCTHUKaMU B3aUMO/eMCTBUSI.



IMPEAMETHBIE PE3YJ/IBTATHI

K koHyy obyueHus e 11 knaacce obyuarowjulicas noayuum caedyroujue npeomMemHble
pe3yabmambl:

Yucia 1 BBIYUC/ICHUA:

o OMepyupoBaTh TMOHSTUSMU: HaTypajbHOE, 1e/l0e UHWC/A0, WCMO/b30BaTh MPU3HAKU
JIeTMMOCTH LieJIbIX Urcesl, pa3/iokeHue urc/ia Ha MPOCThle MHOYKUTE/ T /1Jisl pellieHUs 3a/iay;

o OTepUpOBaTh MOHATHEM: CTeleHb C paljuOHaIbHbIM MTOKa3aTeleM;

o OTIepUPOBaTh MOHATHSMU: JIOTapudM UnCia, AecITUYHbIe U HaTypaJibHble JIOTapU(MBbIL.

YpaBHeHNs 1 HepaBeHCTBaA:

o TIPUMEHSITb CBOMCTBa CTeTeHW [jisi TipeoOpa3oBaHMsl BBbIpaKEHWM, OIEpPUPOBATh
TIOHATUSIMU: TI0Ka3aTelbHOEe ypaBHEHHWe W HepaBeHCTBO, pelllaTb OCHOBHbIE TUIIbI TOKa3aTe/bHbIX
YPaBHEHWH U HePaBEHCTB;

. BBIMOJ/IHATE TIPeo0pa30BaHusl BbIP@KEHUH, COJep)KalluX JiorapudMbl, OIMEepUPOBAThb
TOHATUSIMUA:  JioTapu(MUUeCcKoe ypaBHeHWe W  HepaBeHCTBO, pelllaTb OCHOBHbIE  TWUIIbI
sorapudmMUUeCcKuX ypaBHeHUN 1 HepaBeHCTB;

o HaXOJWThb pellleHus TPOCTeHIINX TPUTOHOMEeTPUUYEeCKX HePABeHCTB;

o OrepyUpoBaTh MOHATUSIMU: CUCTeMa JIMHEMHBIX YPDaBHEHUM U eé pellleHre, UCTI0/Ib30BaTh

CUCTEMY JIMHEHHBIX ypaBHEHI/Iﬁ AJid pellleHrs MPakKTUUeCKUX 3a14d4;

o HaxXO/UThb pelleHUs MPOCTENUIINX CUCTeM Y COBOKYITHOCTeW paljuOHaIbHbIX YpaBHEHUHN U
HEpaBeHCTB;
o MO/Ie/TMPOBaTh peasibHble CUTyallud Ha si3blke aireOpbl, COCTABJSTb BBIPAKEHMS,

ypaBHeHUs], HepaBeHCTBa M CHCTeMbI I0 YCJIOBUIO 3a/jaud, MCC/e[0BaTh TOCTPOEHHbIe MOZeIN C
WCTIOIb30BaHUEM arirapara ajareopsl.

DyHKIMHU U rpaduKu:

J OTepUpOBaTh TIOHATUSMU: TepuoAuueckasi (YHKIUS, TIPOMEXYTKM MOHOTOHHOCTH
(GyHKLIMM, TOUKM 3KcTpeMyMa GYHKLUMH, HauOosbliiee M HavMeHbIllee 3HaueHWs (yHKLUM Ha
TIPOME’KYTKe, UCIT0/Ib30BaTh UX [/ UCC/IeoBaHus (DYHKIUH, 3aZJaHHOU rpadyKom;

o OlepupoOBaTh  TMOHATHSMHU:  TpadUKU  TIOKa3aTeabHOW,  JjorapudMuyecko U
TPUTOHOMeTpUYeCKHX (PyHKIMH, n300pakaTh X Ha KOODJMHATHOM TJIOCKOCTH W MCIIOb30BaTh [jist
pellieHUsI YpaBHeHUI U HepPaBeHCTB;

o n3obpakaTh Ha KOODJWHATHOM TUIOCKOCTM TpauKu JIUHEMHBIX ypaBHEHUA W
WCTIO/Tb30BaTh UX JIJIS1 PEIIeHUs] CUCTEMBbI JITHEMHBIX YpaBHEHUH;

J UCTo/b30BaTh rpadyKd (QYHKLUWI /i UCCe[0BaHMSl TMPOLIeCCOB U 3aBUCUMOCTel U3

APYyrux y‘-IEGHbIX AUCHUIT/INH.



Hauasjia MaTeMaTHYeCKOro aHa/iu3a:

J OrepyvpoBaTh  TOHSTUSIMUA:  HemNpepbiBHas  (YHKUUMS, TpPOU3BOAHAs  (PYyHKLUH,
WCTI0/Tb30BaTh reOMeTpUYeCcKU U hMU3uUeCcKUid CMbICI TIPOM3BOIHOM /IJIsi pellieHus 3a/ay;

J HaXOJWUTh TIPOM3BOJHbIE 3/IeMEeHTapHbIX (YHKLMMA, BBIUKC/ISATH MPOU3BOZAHBIE CYMMBI,
TIPOM3Be/IeHHs], YaCTHOTO (PyHKIIHH;

J WCMO/b30BaTh TPOM3BOJHYIO /Uil MCCAe/OBaHMSl (YHKLUMM Ha MOHOTOHHOCTb U
9KCTPeMYMbI, IPUMEHSITb Pe3y/IbTaThl UCC/IeJ0BaHUs K TIOCTPOEHUIO rpadvKoB;

J WICTI0/1b30BaTh MPOM3BOJHYIO 11 HAXOXKJEHHs] HAaW/Iyyulllero pelleHusi B MPUK/IaJHbIX, B
TOM UHCJIe COLMaTbHO-9KOHOMUYECKHUX, 3aflavyax;

J OTIepUpPOBATh TOHSATUSMU: TiepBoOoOpa3Hasi U WHTerpas, TMOHMMaTh TeOMEeTPUUeCKUd U
(bv3ruecKni CMbIC/T MHTerpasa;

J HaXOJUThb TepBooOpasHble 371eMeHTapHbIX (DYHKLMH, BEIYMC/IATE UHTErpan no GopmyJie
HerotoHa—JIerbOHuIIa;

J pellaTh MPUK/a/HbIe 33/lauM, B TOM YMCJIe COLMaTbHO-3KOHOMUUECKOT0 U (PU3NUeCcKoro
XapakTepa, Cpe/ICTBaMM MaTeMaTHUeCKOTo aHasm3a.

J OTepUpOBaTh TIOHSTUSIMHU: LWTMHpUYecKast TIOBEPXHOCT, obpasytoie
LWJTMHPUYECKOW TIOBEPXHOCTH, LWIWHAD, KOHMYEeCKas IOBEPXHOCTb, 00pa3yrolie KOHHUUeCKOH
TIOBEPXHOCTH, KOHYC, cepryecKasi TOBEepXHOCTb;

o pacrio3HaBaTh Teja BpalljeHus (UUIUHAP, KOHYC, cepa U 1ap); 0OBSICHATH CIOCOOBI
TIOTy4eHUs TeJl Bpall{eHus];

J K/IaCCU(UIIMPOBATh B3aMMHOE pacIiojio)keHue Ccdepbl W TUIOCKOCTH; OTIePUPOBaTh
TIOHSATUSIMU: 111aDOBOM CerMeHT, OCHOBaHUe CerMeHTa, BbICOTa

J cerMeHTa, IIapOBOM C/I0OM, OCHOBaHME IIIAPOBOTO CJI0Si, BBICOTAa ILIAPOBOTO  CJIOS,
111apOBOM CEKTOp;

J BBIUKMC/IATE OOBEMBI M TIJIOIIAZM TIOBEPXHOCTEN Tes BpAlleHHs], TeOMeTPUUYEeCKUX Tes C
nipuMeHeHreM (HoOpMyT;

J OTepUpoBaTh TMOHSATUSMH: MHOTOTDAHHUK, BITMCAHHBIM B Cepy M OMUCAHHBIA OKOJIO
cepsl, cdepa, BriMcaHHasi B MHOTOTPaHHUK WM TeJI0 Bpall{eHus];

J BBIUKC/IATE COOTHOLLIEHHS MEXY IUIOLIA/sIMA TIOBEPXHOCTe M 00BbEéMamu MO00HBIX
TeJ;u300paXkaTh N3ydaeMble (GUTyphl OT PYKU U C IPUMEeHeHUEeM MPOCTHIX YePTEKHBIX UHCTPYMEHTOB;

J BBITOJIHSATE (BLIHOCHBIE) TIJIOCKHE UePTeXXH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUJ
cBepxy, COOKy, CHM3Y, CTPOUTh CeUeHUs! TeJl BpallleH!s;

J W3BJIeKaTh, MTHTEPIIPETUPOBAaTh M MPeoOpa3oBhIBaTh MH(GOPMALMIO O MTPOCTPAHCTBEHHBIX
reomMeTpuueckux (urypax, rpe/icTaB/leHHyI0 Ha YyepTe)kaxX U pUCYHKax;

b OreprupoBaTh ITOHATHUEM BEKTOD B IIPOCTPAHCTBE;



L4 BBITIOJ/IHATH AEﬁCTBHH C/IOKE€HHS BEKTOPOB, BEIUMTAHUA BEKTOPOB U YMHOXKE€HHS BEKTOPA
Ha YKC/I0, 00BSACHATh, KAKUMU CBOMCTBAMM OHU 001a/1al0T;

L4 MPUMEHSATD IIPABUJIO MapaljiejIernnnrea;

. OIlepUpOoBaTh MOHATUAMU: [EeKapTOBbl KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOZYJIb
BEKTOpa, paBEeHCTBO BEKTOPOB, KOOpPAUHATBI BEKTOpPA, YroJ MEXAYy BeKTopamu, CKaJIsipHOe
MMpou3BeieHUE BEKTODOB, KOJ/I/IMHEAPDHBIE 1 KOMITJIAHAPDHbBIE BEKTOPDBI;

L4 HaXOJWUTb CyYMMY BEKTOPOB U IIPOM3Bej€HHE BEKTOPA Hd YMUC/IO0, YOI MeXy BEKTODAMH,
CKaJ/IIpHOe TIpou3BeieHre, packiiabIBaTh BEKTOP 110 ABYM HEKOJ/UIMHeapHbIM BeKTOpaMm;

. 3a/laBaTh MJIOCKOCTb YPAaBHEHHEM B [1IeKapTOBOM CUCTeMe KOOP/IMHAT;

L4 NMpUMEHATL TeOMETPHUUYECKUE d)aKTLI A4 pelleHrud CTepeoMeTpUuYeCKUuXx  3d/4ady,
Mnpearioyidralolrx HEeCKOJIbKO IaroB pelieHud, eC/Iu YyC/JI0BUS TPUMEHEHUA 3d/ijdHbI B ABHOU
(opme;

. peliatb  MpPOCTEMIIMe TreoMeTpUYeCKHMe 3a/jayd  Ha [pUMEeHeHWe  BEeKTOPHO-
KOOpAWHATHOT'O MeTO/a;

L peliatb 3a[ldd¥ Ha [O0KA3dTe/JbCTBO MATEMdTHUUYECKHX OTHOILICHUH U HaXo)XaeHHne
reoOMeTpuiyeCkKux BeJIMYHH II0 o6pa3uaM WJIN aJIrOpUTMaM, IIpDUMEHAA KWM3BECTHbIe METOAbl IIpU
peleHrN CTaHAapPTHBIX MATEMATUYE€CKUX 3a/idy;

L4 MPpUMEHSTDb HpOCTQﬁLHPIQ MnporpamMmMHbie CpeacCTBa U 3/IEKTPOHHO-KOMMYHUKAIJMOHHLIE
CHUCTEMBI I1PpU pELIEHUN CTepeOMeTPUUYECKHX 3a/idy;

. TPUBOAUTHL TPHUMepbl MaTeMaTUueCKUX 3aKOHOMepHOCTel B TpUpOJie U >KU3HH,
pacrio3HaBaTh IPOsAB/IeHHE 3aKOHOB I'eOMeTPHUU B UCKYCCTBE,;

b MPUMEHATHE IIOJIyUY€HHbI€ 3HAHUA Ha TIPAKTUKE: dHA/IM3WPOBATH pe€d/ibHble CUTYydLIUHU U
IMPUMEHATb M3y4Ye€HHbIe TOHATHA B IIpOLieCCe IOMCKa pelleHrs MaTeMaTUUeCKH C(l)OpMyanOBElHHOfI
HpO6JIEMbI, MOe/IMPOBATh ped/ibHble CUTYdLIMHM Ha A3bIKE TeOMETpPHUH, HNCCIeJO0BaThb ITOCTPOEHHLIE
MOJIeTM C HCITIO/b30BaHHEM TeOMeTPHUeCKMX TIOHATUM W TeopeM, arrapaTa ajareOpbl, periarhb

MMPpAKTUUYECKHE 3aa4H, CBA3dHHbIE C HAXO0XAEHNEM I'eOMETPUUYECKHX BE/TNYMH.

OnucaHue mecma yue6Ho20 npedmema 8 yue6HOM niaaHe

Coryacio @efiepaibHOMY 0asucHOMY yueOHOMY TUIaHy [ijisi 0Opa30BaTe/bHBIX YUPeXKAeHHUH
Poccutickoit ®esepauyu st 00si3aTe/IbHOTO H3yUeHUsi MaTeMaTWKW Ha JTare cpegHero oo01ero
obpa3oBanust oTBoguTCsA 204 U 13 pacuera 6 4 B Hefiestro, 4 yaca Ha Kypc anre6psr (136 wacos ), 2 uaca
Ha Kypc reometpuu (68 uacoB). [Ipu 3TOM M3yueHUe Kypca MOCTpoeHo B ¢hopMe T0c/ie[joBaTe/TbHOCTH
TeMaTHuecknx OJIOKOB C uepeZioBaHHWEM Marepuasa 1o anreOpe, aHanM3y, JUCKPETHOW MaTeMaTHKe,

reoMeTpUH.



COJEPXAHUWE YYEBHOT' O ITPEAMETA

Tema 1. «IToBTOpeHHe Kypca ajiredpsl 1 Hauaa aHaau3a 10 kiacca»

HetictButenbHble uucna. CrereHHas GyHKIUs, e cBoWicTBa U rpaduk. IlokaszaTesnbHas
¢byHkuys, ee cBoiictBa M rpaduk. Jlorapupmuueckas GyHKLMS, ee CBOWCTBA U TIpaduk.
[MapanenbHOCTE TPSMBIX U TJIOCKOCTeH. I[lepneHUKY/SIPHOCTD  TIPSMBIX M TJIOCKOCTEH.
MHororpaHHUKH.

Tema 2. « TpuroHomerpuyeckue (pyHKLUN»

[TonsiTvie TpUrOHOMETPHUECKUX (PYHKLMH, UX CBOMCTBA (06/1aCTh OTpe/iesieHnst 1 MHOKECTBO
3HauyeHWl, YeTHOCTb, HEUETHOCTb, MEPUOJUYHOCTb) U UX TpaduKu, NPU pelleHHe YpaBHEHUH U
HepaBeHCTB TPUTOHOMeTPUUeCKUX (YHKLIUM.

Tema 3. «KMeToA KOOPAUHAT B MPOCTPAHCTBE»

[lekapToBbl KOOpJMHATBI B mpocTpaHcTBe. PopMy/a pacCTOSIHUS MeXAy [BYMsI TOYKAaMHU.
YpaBHeHue chepbl U TI0CKOCTH. [IpuMeHeHre BeKTOPHO-KOOPAMHATHBIA MeTO/, K pPelleHHI0 3a/a4 Ha
BBIUMC/IEHUE YTJIOB MeX/y MPSIMbIMHU U IJIOCKOCTSIMA Y PaCCTOSTHUM MeX/y IByMsi TOUKaMH, OT TOUKH
710 TIOCKOCTH.

Tema 4. IIpou3Bo/jHas U ee reOMeTPUUECKHUI CMBIC/I

Ornpeyenenuve TPOU3BOJHOM. [Tpou3sBoaHas CTeTeHHON byHKIUH. [IpaBuna
muddepentipoBanusi.IIpor3BoHbIe HEKOTOPBIX 37IeMeHTapHbIX (YHKIMNA. ['eoMeTpruyecKuil CMbICI
Npou3BOJHOW.OCHOBHAs 1je/Ib — BBECTU TOHATHE MPOM3BOJHOW; HayUYUTh HaXOJAWUThb MPOU3BOJIHBIE C
MOMOI1bI0 AU epeHPOBaHNsI; HAyUUTh HAXOAUTh ypaBHeHHe KacaTebHOU K rpadvKy GhyHKIUN

3. IlpuMeHeHHe MPOU3BOAHON K UCC/Ie0BaHUI0 (yHKI[UH

Bospacranue u ybbiBaHue (QyHKIMU. DKCTpeMyMbl (GyHKIMM. Haubosblllee U HauMeHblllee
3HaueHWe QyHKIMHU. [Tpon3BozHasE BTOPOTO MOPsiiKa, BBIMYK/IOCTh U TOUKH meperuba. [TocTpoenue
rpa¢pukoB (yHKIM.OCHOBHasi lLieflb — IIOKa3aTb BO3MOXXHOCTU TNPOU3BOJHOM B HCC/Ie[0BaHUU
CBOWCTB (PYHKLIMI 1 TOCTPOEHUU UX IPaUKOB .

Tema 4. «IIpousBojHas U ee reoMeTpUUYECKHUI CMBIC/T»

[Tonsitrve mnpou3BoAHON. PuU3NMUeCKUd CMBICI TIPOU3BOAHON. ['eoMeTpuUecKUd CMBIC/
npou3BoHoW.HaxoxieHre NMpor3BOAHBIX C MOMOILbI0 Gopmya AudQepeHLIMpOBaHus. Y paBHEHHUe
KacaTe/bHOM K rpauKy GyHKLUN

Tema 5. «[IpumeHeHNe IPOU3BOJHON K HCC/1e/J0BaHUI0 (QyHKIIUM»

WccnenoBaHuM CBOMCTB (PYHKLMM M MOCTPOeHMM UX rpadukoB. HaxokgeHue MpoMeXyTKOB
MOHOTOHHOCTA. HaxokzeHue 3KcTpeMyMoB (yHKUuH. HaxoxgeHre HauOOJBLUIMX W HAWMEHBIINX

3HAYeHUH.



Tema 6. «IuuH/ApP, KOHYC M LIAp».

[Tonsate wwinHgpa. Ilnomage noBepxHocTH uwavHApa. IloHatve Kkonyca. I[lnomjazab
TOBEPXHOCTM KOHyca. YceueHHbld KoHyc. Cdepa u 1map. YpaBHeHue cdeprl. BszanmHoe
pacriosioxkeHue cdephbl U TJIOCKOCTH. KacaTenbHasi TIIOCKOCTh K cdepe. [Tnoijaab chepsl.

Tema 7. « AHTErpam»

[TepBooOpa3Hasi. IlpaBuna HaxokaeHUs TepBooOpasHbIX. [lnomjaser  KPUBOIMHEHHON
TparneLyy.

VHTerpan u ero Beluuc/ieHWe. BeiunicieHre nomazei Guryp c nomouibio uHTerpanos. [Ipumenenve
TIPOM3BO/IHOW M MHTerpasa Jijis peleHus (pr3nueckux 3azau.

Tema 8. «O0bEéMBI Te1»

O6bem rpsiMOyrosbHOTO napasienenuriesa. O6beMbl MPsiMOi MPU3MbI U LAMUHAPA. OObeMbI
HaK/IOHHOW TIPM3MBbl, NTUpaMuZbl U KoHyca. O6bveM miapa u mwioiiajb cdepbl. OOBEMBI 111apOBOTO
CerMeHTa, 11apoBOro CJI0S1 U I11apOBOI'0 CEKTOpa.

Tema 9. KomouHaTopuka

[MpaBuno mpousBefieHusi. [lepectaHoBkW. Pasmelnienusi 6e3 moBTopeHuil. CoueraHus 6e3
TIOBTOpPeHHWH 1 6MHOM HbloTOHA.

Tema 10. DniemeHTBI Teopuu BeposiTHOCcTeH. CTaTUCTHKA

BepositHOoCTh cOOBITHsA. Ci0)KeHre BepPOSITHOCTe. BeposTHOCTb TIpov3Be/ieHusT He3aBUCHMBIX
COOBITHIA.

Tema 11. CraTucTHKaA

Tema 12. «KKomMIj1ieKCHbIe ynuc/1a»

[TpencraBnenve o uyucse. [JedCTBUSI C KOMIUIEKCHBIMM YMC/AaMHM U [IEMOHCTpaLUsl pelleHuH
pPa3/MuUHbIX YpaBHEHUM Ha MHOKECTBE KOMILIEKCHBIX 4YHCesl. ApudmeTvueckde [eHCTBUSL C
KOMITJIEKCHBIMM UMC/IaMH, 3aZlaHHBIMU B anrebpanueckoit popme. TToHATHE KOMIIEKCHOM MJIOCKOCTH,
Ha KOTOPOM WIIHOCTPUPYETCS TeOMeTPUYEeCKUd CMBIC/ MOZY/sl KOMIUIEKCHOTO YWC/Ia U MOAYJS
Pa3HOCTH KOMILJIEKCHBIX yucesl. [Tepexos oT anrebpanueckoii K TPUTOHOMeTpUUeCKor (opme 3armucu
KOMIIJIEKCHOT'O UKC/ia ¥ 0OpaTHbIH 1epexo/,.

Tema 13. «/IToroBoe noBTOpeHHe Kypca MaTeMaTUKN»



YUYEBHO-TEMATHUYECKWH IVIAH

Ne Tema KosmmuecTtBo yacos Kommuectso
KOHTPOJIbHBIX paboT
1 | [ToBTOpenue Kypca matematuku 10 9 1
KJjlacca
2 | TpuroHomeTpuueckre GyHKLMA 19 1
3
Metoz KOOpAUHAT B [IPOCTPAHCTBE 19 2
4 | IlpousBoAHas U e€ reoMeTpUUeCKUM 19 1
CMBIC/
5 | [IpumeHeHHe IPOM3BOAHOMN K 21 1
WCC/IeloBaHUIO (PYHKLMI
6
LunvHAap, KOHYC, 1Iap 16 1
7 NuTerpan 16 1
8
OO6BeMsI Ten 16 1
9 | KombuHaTopuka 7
10 | Dy1leMeHTBI TeOpHHY BePOSITHOCTEU 6 1
11 | CratucTtuka S5
12 | KomruiekcHble yuciia 9 1
13 | ToroBoe noBTopeHue Kypca 42 1
MaTeMaTUKH
Bcero 204 12




I[MTPNJIOJKEHUE

Kaﬂeﬂnapno TeEMATHUYECKO€E II/IAHUPOBAHUE



Tema

ypOKa

/11

1[leticTBuTenbHbIe uncaa. CTerneHHas QyHKIUS.
2[leiicTBUTeNbHBIE unciia. CTerneHHas QyHKLMS.
3lloka3arenbHasi QyHKLMSI.

4JTorapudmuueckast QyHKLusI.
S5JTorapudmMuueckasi GyHKIHS.
6TpuroHomeTrpuueckre (OpMyJIbl
7TpuroHomeTtpuueckrie GopMyJibl
8TpuroHoMeTpruecKre ypaBHeHUsl.

9BxoaHasi KOHTPO/IbHasi padoTa

1006sacTh onpesiesieHNsI U MHOYKECTBO 3HaUeHUH
TPUTOHOMETPUUECKUX (PYHKLIUM.

1106sacTh onpesiesieHNsI U MHOYKECTBO 3HaUeHUH
TPUTOHOMETPUUECKUX (PYHKLIUM.

12YeTHOCTH, HEUETHOCTB, ITIEPUOJUYHOCTD
TPUTOHOMETPUUECKUX (PYHKLIUM.

13YeTHOCTH, HEYUETHOCTB, ITIEPUOJUYHOCTD
TPUTOHOMETPUUECKUX (PYHKLIUM.

14YeTHOCTB, HEUETHOCTB, ITIEPUOJUYHOCTD
TPUTOHOMETPUUECKUX (PYHKLIUM.

15CgoticTBa pyHKLMU U eé rpaduK.
16CBolicTBa PyHKIUU U eé rpauk.
17CgoiicTBa (hyHKLIMH U eé rpauk.
18CgoiicTBa (hyHKLIMH U eé rpaduk.
19CBoticTBa PyHKIUU U eé rpauk.
20CBoiicTBa PyHKLIMK U eé rpaduK.
21CgoiicTBa GyHKLIUU U eé rpaduk.
22CBoticTBa GyHKLMM U eé rpaduk.
23CaoiicTBa (PyHKLUK v eérpapuk. Vv =COSx

2400paTtHbie TPUTOHOMETpUUecKre (GyHKLIHH.

25006paTHbIe TPUTOHOMETpPHUUEeCKHe (QYHKLIH.

26Pe1ieHue 3a/1a4 110 TeEMe
«TpuroHomeTrpuueckre QyHKLAN»

27PellieHue 3a/1a4u 110 TeMe
«TpruroHomeTrpryeckue (GyHKLIAN»

28KonTposibHas padora Ne 1
«TpuroHomerpryeckue GyHKLIAN»

29I1psiMoyrosibHas cucTeMa KOOpJMHAT B IIPOCTPaHCTBe

30KoopauHatsl BeKTOpa

31KoopauHaThl BeKTOpa

32KoopvHaTthel BeKTOpa

33CBs3b MeXly KOOprHaTaMy BeKTOPOB U KOOpAMHAaTaMU
TOYeK
34

[TpocTeiiive 3ajaun B KOOpAMHATAX
35I1pocreiiilive 3a1aur B KOOp/AUHATAX.
36PelieHure 3a/1a4 10 TeMe

«KoopauHaThl TOUKY Y KOOP/JIJMHATHI BEKTOPa».
37KoHTpo/sibHas padora 2

«KoopHaThl TOUKH ¥ KOOPAUHATHI BEKTOpa»

38Yron mexay Bekropamu. CKansipHOe TIpOU3Be/ieHre
BEKTOPOB. y =Ccosx
39CkasnsipHOe Npor3Be/ileHre BEKTOPOB.
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