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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Anredbpa M Hadalsa MaTEMAaTHYECKOTO aHAIIN3a»
6a3zoBoro ypoBHs 111 oOydaronuxcs 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepalbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIAapTa CpenHero odmero odpa3zoBaHus, C YYETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHU, MPEABABIIEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHHUIO, U
TPagUIMA POCCHIICKOTO o0Opa3zoBaHusa. Peanmmzamus mporpaMmbl 00ECHIEUMBACT OBIAICHHUE
KJIFOUEBBIMH KOMIIETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY JJIsI CAMOPa3BUTUS M HEIPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYIbTYPHOTO, JHMYHOCTHOTO M ITIO3HABATEILHOTO PAa3BHTHUS
JMYHOCTU 00YYaroIIuXCsl.

Pabouas mporpamma yuebHOro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4aOIIHXCS
10 —11 kmaccoB pa3paboTtana Ha ocHoBe DenepaabHOTO TOCYIapCTBEHHOTO 00Pa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3zoBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 0O0pa3oBaHUSL.
Peanmu3anus  mporpamMMbel  00eCHeUMBACT  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIHSMH,
COCTaBJISIIOLIMMU OCHOBY JUISi CaMOpa3sBUTHSA M HENPEPHIBHOTO 00pa3oBaHWUs, LEIOCTHOCTD
OOMIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHS TMYHOCTH 00YJaOIIHXCSI.

Pabouas nporpamma yueOHOTrO Kypca «BeposiTHOCTh M CTaTHCTHKa» 0Aa30BOTO YPOBHS LIS
obyugaromuxcs 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepallbHOTO TOCYIApPCTBECHHOTO
00pa3oBaTENFHOTO CTaHAapTa CpenHero oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPEIBIBIAEMBIX K MaTEMAaTHYeCKOMY OOpa30BaHUIO, W TPAAULIUI
poccuiickoro oOpa3oBanus. Peamuzamus mporpammbl 0OECICUMBAET OBIAJICHHE KIIFOUEBBIMU
KOMIIETEHIMSIMUA, COCTaBJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSI U HENPEPHIBHOTO 0Opa30BaHMA,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEIBHOTO PAa3BHTHUS JINYHOCTH
o0yyJaroumxcsi.

HNEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOro aHAIW3a» SIBJISETCS OAHMM U3 Hauboiee
3HAYMMBIX B MPOTPaMME CTapIiei IIKOJIbI, MOCKOJBbKY, C OJHOW CTOPOHBI, OH O0ECIIeYnBaCT
MHCTPYMEHTAJbHYIO 0a3y /s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyro
CTOPOHBI, (QOPMHPYET JIOTHUYECKOE U aOCTpaKTHOE MBIIIICHHE YYalluXcsi Ha ypPOBHE,
HEOOXO/IMMOM JJIsi OCBOCHHUSI KypCcOB MH(GOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJalrecs: OBJIaIeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HaYKH,
KOTOpast (POpMYJIHPYET CBOU JOCTHXKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anre6pbl 1 Hadyan MaTeMaTHYeCKOrO aHAIN3a 3aKJIabIBa€T OCHOBY JJISl YCIELIHOIO
OBJIQJICHUSI 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHICHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOU X H3HHU. B TOoXe
BpEeMsI OBIIQJICHUE a0CTPAKTHBIMH W JIOTUYECKH CTPOTHMMH MaTeMaTHUYECKUMH KOHCTPYKIHSIMHU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IeHNe U KOHKpEeTH3alhio, aOCTparupoBaHWE W aHAJIOTHIO, (HOpPMUPYET
KpPEaTHBHOE U KPUTHUECKOE MBIILICHHE. B Xo/e n3ydyeHus anreOpbl U Hadall MaTeMaTU4eCcKOro
aHaM3a B CTapIIeH IIKOJIE YJalIuecs MOJYYaroT HOBBIH ONBIT PENICHUS NMPHUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTHYeCKMX  MOJENed pealbHbIX CUTyallMid u
UHTEPIPETAlNN  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCS C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLIMMHUCS MaTEeMaTUYECKHUMU
OTKPBITUSIMHU M UX aBTOPAMH.

Kypc obnanaer 3HaYMTENbHBIM BOCIUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peamu3yercs
KaK yepe3 yuyeOHbI MaTepuai, CIocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33pPEHUS,
Tak M 4epe3 cHenuduky ydyeOHOH JesATeTbHOCTH, TpeOyromeld caMOoCTOSTENbHOCTH,



AKKypaTHOCTH, NPOJODKUTEIbHOW KOHIIEHTpAllMM BHUMAHUS W OTBETCTBEHHOCTH 34
MOJTYyYEHHBIN pe3yJbTart.

B ocnoBe mertoguku oOyueHus anreOpe M HadajgaM MaTeMaTHYECKOIO aHalld3a JIEKUT
JEeSTEIbHOCTHBIN MPUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hauaia MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYACT CIICAYIOIINE
coJlepKaTeIbHO-METOAuYeCcKre JUHUM: «Yucna u BeUUCIHCHUS», «DyHKuMH U rpaduxm,
«YpaBHeHUs U HepaBeHCTBay, «Hauana maremarnueckoro aHainsa», «MHOXECTBA U JIOTUKAY.
Bce oCHOBHBIE COAEPKATENBHO-METOIUYECKUE JIMHUM W3Y4arOTCid Ha MPOTSKEHUHM JBYX JIET
o0ydeHus1 B crapllell IIKOJIE, €CTECTBEHHO JOMNOJHSASA APYr JApyra U IOCTENEHHO HaChIIIAsCh
HOBBIMM TeMaMU U pazjaenamu. JlaHHBIM Kypc SBISIETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oObenuHseT B ce0e cofepKaHWe HECKOJIbKUX MAaTeMAaTH4YeCKUX JUCHUIUIMH: anre0pa,
TPUTOHOMETPUS, MATEMATUYECKUN aHAJIU3, TEOPHsI MHOKECTB U Jip. [1o Mepe Toro kak yyamniuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHUM alraparoM, Y HHUX IOCIIEA0BaTEIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYyl0 MOJIeNb pPeaJbHOM
CUTYyalluM, MPUMEHATh 3HAHU, MOIyYeHHbIE B Kypce «AureOpa M Havala MaTeMaTHYeCKOTO
aHaJIKM3ay, IS PELIEHUS CaMOCTOSITENbHO C(OPMYIHPOBAHHOW MaTeMaTHYeCKOW 3amayu, a
3aTeM MHTEPIPETUPOBATH MOIYUEHHbBIN pe3yybTar.

CogaepxxarenpHo-MeTOIMYECKass  JuHUA  «Uucna W BBIYMCIEHHUS»  3aBEpILAET
(opMHpPOBAHNWE HABBIKOB HCIIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJIO HAyaTO B
OCHOBHOI1 1miKkone. B crapuieil mkone ocoboe BHUMaHue ynaeiseTcs: (OPMUPOBAHUIO MPOUHBIX
BBIYMCITUTEIIFHBIX HABBIKOB, BKJIIOYAIONIMX B CE0Sl MCIOJIB30BAHUE DPA3IUYHBIX (hopM 3ammcu
JEMCTBUTENILHOTO YHUCJIa, YMEHHE pALMOHAIIBHO BBINOJIHATh JACHCTBUS C HHUMH, JelaTh
NPUKHUIKY, OIICHWBaTh pe3ynpTar. OOydaromecs IOJNydarOT HAaBBIKM HPUOIMIKEHHBIX
BBIUMCJICHHUM, BBINIOJHEHUS JACWCTBUH C YHCIAMH, 3alHCAaHHBIMH B CTaHIApTHON ¢opme,
MCIIOJIb30BAaHUsI MATEMATUYECKUX KOHCTAHT, OLIECHUBAHUS YMCIOBBIX BHIPAYKEHUH.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pEaU3yeTcsl Ha MPOTSHKEHUU BCEro OO0ydeHUus B
CTapuieil IIKoJie, IOCKOJIbKY B KaXJIOM paszfesie MporpaMMbl MPEIyCMOTPEHO pEIlIeHue
COOTBETCTBYIOIIUX 3a7a4. OOydaromrecs: oBlaeBalOT Pa3IMYHBIMU METO/IaMHU PELICHHUS LIETBIX,
palMoHAIBFHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUICCKUX
YpaBHEHUI, HEPABEHCTB U UX cUCTeM. [lomyueHHbIe YMEHHUS UCTIOIb3YIOTCS PU UCCIEA0OBAHUHI
(GYHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJad Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaueHui GyHKiuu. [lanHas comepkarenbHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHHUM BBINOJNHATH pacuéThl 1o (opmynaM, HpeodpazoBaHUs
LEJIbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX WU TPUTOHOMETPUYECKHUX BBIPAKEHMM, a TakKke
BBIpQXEHHM, coJepKalMux creneHd u jorapudmsl. brnarogaps usyudeHuro anreOpanyeckoro
MaTepHala MpoUCXOIUT JalibHelIee pa3BUTHE aTOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIUIEHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JEIYKTUBHBIX PacCyXIACHHM, paboTbl € CHMBOJIbHBIMU
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI JJIs1 pEIISHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3a71a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToANYeCKass JUHUSA «DYHKIMM U TpadUKM» TECHO MEPEIJIeTaeTcs C
JPYTMMH JIMHUSMH Kypca, TOCKOJIBbKY B KAakOM-TO CMBICIE 3aJaéT IOCJIEN0BATEIbHOCTD
u3ydeHuss wmatepuana. V3yueHwe CTENEeHHOH, TOKa3aTeJbHOW, JIOTapu(dMHUUECKONH H
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOMCTB M TpauKOB, MCIOIb30BaHME (QYHKIUN s
pelieHus 3aj1ady U3 JAPYruxX y4eOHBIX MPEIMETOB U pealibHOM JKU3HM TECHO CBSI3aHO KakK C
MaTeMaTHYECKUM aHAJIM30M, TaK M C peIlIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu sToM Gosbiioe
BHUMaHue yjensercs (pOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJaMU 3aBHCHUMOCTH MEX]IY
pa3IMYHBIMH BEIMYMHAMH, HCCIEAOBATh TMONY4YCHHbIE (YHKIUU, CTPOUTh UX TpauKu.
Matepuan 5TOH coaepKaTeabHOM JIMHUM HalleJleH Ha pa3BUTHE YMEHUI U HaBBIKOB,
MO3BOJISIOIIMX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJYy BEJIMYMHAMH B  DPA3IM4YHOM  Qopme:
aQHAJTUTUYECKOM, Trpaduyeckoil W ClIOBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIIEHHIO W  KOHKPETHU3alluH,
HCIIOJIb30BAaHUIO aHATIOTH.

CopnepxarenpHasi uHAS «Hadana mMareMaTH4ecKOro aHawn3a» IMO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTUYEeCKUX, TaK U MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00yJaroluMes, y
KOTOPBIX IMOSIBIISIETCSI BO3MOKHOCTH UCCIIEZIOBATh M CTPOUTH IpaduKu (YHKIUH, ONPEACTSATh UX
HauOOJIbIIME U HAUMEHbILINE 3HAYEHUS, BBIYUCIATD IIomaau Guryp u o0bEMBI TN, HaXOAUTh
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas coxaepkaTenbHasl JIMHUS OTKpPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MaTeMAaTUYECKUX MOJIeNe peaJbHBIX CUTYyalluid, HaXOXICHUS
HAWIYYIIErO PENICHHs] B TPUKIATHBIX, B TOM YHCJIEC COIHMAIBLHO-YKOHOMHYECKHX, 3a/1adax.
3HAKOMCTBO C OCHOBAMH MaTeMaTUYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(GOopMaTbHO-JIOTHYECKOTO U KPEATUBHOTO MBINUICHUS, (DOPMHUPOBAHUIO YMEHUW PaclO3HABAThH
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecss y3HAIOT O
BBIJIAIONINXCS pPe3yJibTaTaX, MOJYyYEHHBIX B XOJIE Pa3BUTHS MaTEMaTHKUA KakK HAyKH, U HX
aBTOpax.

CopepxarenbHO-MeTOAMYECKast TMHUS «MHOMKECTBA M JIOTHKA» B OCHOBHOM ITOCBSIIECHA
AIIEMEHTaM TEOPUH MHOKECTB. TeOopeTHKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH W MPEUIaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, 00BEANHSIIONIHNA
BCE pasleibl MAaTeMAaTUKH W €€ MPWIOKEHUW, OHU CBS3BIBAIOT Pa3HbIE MaTEMaTHYECKHE
JTUCHUTUTMHBL B eauHoe Iienoe. [109ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJIBHHUKY TOHUMATH
TEOPETUKO-MHOKECTBCHHBIN S3BIK COBPEMEHHOW MAaTeMaTWKH U HUCIOJIb30BaTh €ro Juif
BBIPQ)KEHUSI CBOMX MBICIICH.

B kxypce «Anrebpa u Hayalla MaTeMaTUYECKOT0 aHAM3a» MPHUCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUS, KOTOPBIE NMPHU3BaHBI CPOPMUPOBATH HABBIKM ITOCTPOCHUS
MoJieJIel pealbHbIX CUTYAllUid, UCCIEOBAHMS 3TUX MOJENel ¢ MOMOINIbIO anmapaTa airedpsl u
MaTeMaTHYECKOTO aHAIM3a W HMHTEPIPETALUU IOJYYCHHBIX pEe3yJabTaTOB. Takue 3aJaHus
BIJICTEHbl B Kbl M3 Pa3AeNOB MPOrpaMMbl, MOCKOJIbKY BEChb MaTrepuan Kypca IIMPOKO
UCTIONB3YETCS ISl PeIeHHs PUKIaTHBIX 3a1a4. [Ipu pemennn peanbHbIX MPaKTHIeCKUX 33134
yuamigecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOIMIO, 0000IaTh M KOHKPETU3UPOBATH IMpoOIeMy.
JestenbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PELICHHUS MPUKIAJAHBIX 3aad OpPraHu3yercs B
nporiecce H3y4YeHUs BCeX TeM Kypca «Anredpa 1 Hadaisa MaTeMaTHIECKOTO aHAIIN3ay.

BaxHocTh yueOHOro Kypca T€OMETpHMM Ha YpPOBHE CpEAHEro o0Iero ooOpa3zoBaHMA
00yCJIOBJIeHa TPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M TPEIMETHBIX pe3yabTaToOB
o0ydeHHUs TeOMETPUM B HANPABIECHUU JIMYHOCTHOTO pa3BUTUsA oOydaromuxcs, GopMUPOBaHUS
(YHKIMOHATHHONH MaTeMaTHYeCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX YYeOHBIX IUCHIUIUINH.
PazButne y oOyuaromuxcss MPaBHIBHBIX MPEACTABIECHUN O CYIIHOCTH M MPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKInii, COOTHOIIEHUH PEabHOTO U WACATBHOT0, XapaKTepe OTPaKEeHUs
MaTeMaTHYeCKOM HayKOH sSBJICHHH U MPOLECCOB pealbHOr0 MUpPA, MECTE F€OMETPUH B CHCTEME
HayK M pOJIM MaTeMaTHYEeCKOTO MOJEIMPOBAaHMS B HAYYHOM IIO3HAHWM W B TPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHPOBO33PEHUS YUallUXCs, a TakXke KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aIalTaIllii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBiseTCS OJHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CpEIHEro OOILero
0o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOU HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHHe, (GopMupyemMoe MpU U3YYECHUH OOYJArOITUMHUCS TOHATHUHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM IIEMOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl MPU PEIICHUH 337ad €CTECTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NesITeIbHOCTH YenoBeka. OpUeHTaIus 4elloBeKa BO BPEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COIMAILHOTO OBITHS, (hopMa OTpaKEHUS OKPYKAIOIIET0 MUPA, YCIOBHUE YCIEIIHOTO



MTO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEILHOCTH. OnepupoBanue
POCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSCT Pa3HbIC BUABI YUCOHOW M TPYJOBOH JCSITEIBHOCTH,
SBIIICTCS. OJHUM U3 TPO(ECCHOHATBLHO BaXXHBIX KAuecTB, IIO3TOMY aKTyallbHA 3ajada
dopmupoBaHUs Yy OOYYarOIUXCS TMPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKON
JEeSITEITLHOCTH 110 MHOTUM HAIPaBJICHUSIM.

L{enb ocBoeHUS MporpaMMbl yueOHOTO Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00y4ICHHUS
— 00meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCS Yepe3 00ecIeueHHe
BO3MOXXHOCTH MPUOOPETCHUS U WCIOIH30BAHUS CUCTEMATHUYECCKUX T€OMETPUUYCCKUX 3HAHUU U
NEHCTBUH, CIEU(PUIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIICITHOTO MIPOJIO0JDKCHUsT 00pa30BaHuUs 1O
CHEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIIAHBIM HCIIOJIH30BAHUEM I€OMETPHUH.

[lporpamMa 1o reomerpuu Ha 0a30BOM YpOBHE NpEAHA3HAYCHA JUIS OOYYarOIIUXCs
CpeIHEH WIKOJIbI, HE HWCHIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHA Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydarommecs Ha 0a30BOM ypPOBHE JOJIKHBI OCBOUTH
o0mIre MaTeMaTH4ecKue yMEHUs, CBS3aHHbBIE CO CIEeNU(UKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HH B COBPEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh T€OMETPHUIO
Oonee rIryOOKO, €CTM B JAIBHEHUINIEM BO3SHUKHET HEOOXOMMOCTh B TCOMETPHUSCKHUX 3HAHUSIX B
poeCCUOHATLHOM IeATEILHOCTH.

JlocTrxeHue (17 OCBOCHUS IPOTPaMMBI obOecrieynBaeTCsi  peHICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHOpPUTETHBIMU 3ajiadaMu OCBOEHHs Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHE B 10—11 kitaccax siBIsItOTCS:

(dbopMHUpOBaHUE TPEICTABICHUS O T'EOMETPUU KaK YaCTH MHUPOBOHM KYJIbTYPbl M OCO3HaHHE €€
B3aMMOCBSI3H C OKPYXKAIOIITM MHPOM;

(dbopMHUpOBaHUE TPEICTABICHUS O MHOTOTPAaHHUKAX M Tejax BpalleHHs KaK O BaKHEUIIHX
MaTEeMATHYECKUX MOJENAX, ITO3BOJISIIOIIMX ONKCHIBATE W W3Yy4aTh pasHbIC  SBICHUS
OKPY’KaIOIIEero MUPa;

dbopMUpOBaHHE YMCHHS pAacllo3HAaBaTh Ha YEPTEkKaxX, MOJCISIX U B pPEATBHOM MHUPE
MHOTOTPaHHHMKH U TeJla BpaIlleHHS;

OBJIAJICHUEC METOJaMH PCEHICHHs 3a7ad Ha MOCTPOCHHS Ha M300paKeHUSX MPOCTPAHCTBEHHBIX
¢uryp;

dbopMUpPOBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSTHUSMH O MHOTOTPAHHHKAX M TeJaxX
BpallleHUs] U UX OCHOBHBIMH CBOHCTBaMU;

OBJIAJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (DOPMHPOBAHUE YMEHUS IPOBOIUTH
HECJIOKHBIE I0Ka3aTebHbIC PACCYKICHHUS B XOJIE PEIICHHs CTePEOMETPUUECKUX 3a7a4 U 3a7a4 C
MIPAKTUYECKUM COJICP)KAHUEM;

pa3BUTHE WHTEIJIEKTYyadbHBIX U TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIICIOBATSIIbCKIX YMEHUN, KpUTHYHOCTH MBIIIICHHUS,

dopmupoBanue  (QYHKIIMOHAIBHOM  TPaMOTHOCTH, PpEJICBAaHTHOW TEOMETPUU:  YMEHHE
pacmo3HaBaTh TPOSBICHHUS TE€OMETPUYCCKHX TOHSITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYallUAX W MPH HU3yYEeHUH APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (hOpMYJIMpPOBATh WX Ha S3BIKE T'€OMETPHUH M CO3/1aBaTh
TEOMETPUUECKHE MOJIETH, MPUMEHSATh OCBOEHHBIM T€OMETPUUYECKUN ammapar g pelieHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayvajie ero M3ydeHUs 3a/1ad, pellaeMbIX Ha YPOBHE HHTYUTUBHOTO MO3HAHUS, U ONPEICIEHHBIM
o0pa3oM opraHu3oBaHHasi padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAaHWE WMHTYHUTHBHBIX IIPOIECCOB,
MOTHUBHPYET K JATbHEUIIIEMY U3YUCHUIO MPEAMETA.

[Tpenmodrenue OTHAETCA HATSIHO-KOHCTPYKTHBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-MPAKTUYECKOM
JESATCIIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJCTABICHUA Y ydYallUXcsd B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET PEIIeHHUs 3a/a4 Ha CO3[JaHUE MPOCTPAHCTBEHHBIX 00pa30B U



3aJa4 Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOIMUTCS C
OIOPOil Ha HAIJSAIHOCTh, a ONEPUPOBAHKE 00Pa30M — B YCIOBHUSIX OTBJICUCHMS OT HAIVIATHOCTH,
MBICJIEHHOT'O U3MEHEHHUS €r0 UCXOIHOIO COJIEPIKaHNUS.

OcHOBHBIE  coaepxkaTenbHble JHuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena Bpamenus», «Bekropsl u
KOOpPJMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTHYECKUX YMEHHUN PAcIpeAeIIaeTcsl HE TOIbKO
M0 COJICPKATENbHBIM JIMHUSM, HO W IO TrojJaM OOYy4YCHHs Ha YpPOBHE CPEIHEro OOMIero
oOpazoBaHwUsl.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOLIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmsl, pacrpeenéHHbIM 0 ToAaM 00yUueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
4TOOBl  OBJAJEHUE T'EOMETPUUECKMMH [OHATUSMU U HABBIKAMHU  OCYILLECTBISUIOCH
IIOCJIEI0BATEIbHO U IIOCTYNATEJIBHO, C COOJIIOJIEHUEM IPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIMCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJYaromuxcs,
pacumpsis 1 yriayouss e€, o0pas3ys IpOYHble MHOXKECTBEHHBIE CBS3H.

VYueOHblit Kypc «BeposTHOCTh U CTaTUCTHUKa» 0a30BOTO YPOBHS SIBJISIETCS MPOJOKEHIEM
U Ppa3BUTHUEM OAHOMMEHHOrO y4eOHOro Kypca 0a30BOro ypoBHS OCHOBHOHM Ikousibl. Kypc
npelHa3HayeH g GOpMHUPOBAHUS Y OOYHAIOIKUXCS CTaTUCTUUYECKON KyJIbTYpbl U TOHUMaHUS
pOJIM TEOPUM BEPOSATHOCTEM KaK MAaTEeMAaTUYECKOTO MHCTPYMEHTA Ul M3Yy4YEHUS CIIydalHBIX
coObITHM, BeIMYMH U npoueccoB. [Ipum wu3yyeHuMm Kypca oOoramaroTcsi NpeACTaBICHUs
ydalmxcs 0 METOJax UCCIENOBAHNS U3MEHYMBOIO MUPA, Pa3BUBAETCS NOHUMAaHUE 3HAYUMOCTU
U OOLTHOCTH MaTEMaTHYECKHUX METOAOB IMO3HAHHS KaK HEOThEMJIEMOH 4acTh COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HalpaBI€HO Ha 3aKpEIUICHUWE 3HAHWM, MOJYYEHHBIX NPU U3YyYEHHH
Kypca OCHOBHOM IIKOJBl M Ha pa3BUTUE INPEICTABICHUN O CIy4allHBIX BEIWYMHAX U
B3aMMOCBA3SIX MEXIY HHUMU Ha BaXHBIX IpUMEpax, CIOKETbl KOTOPBIX IOYEPHHYTHl U3
OKpPY’aroIlero Mupa.

B cooTBercTBUM ¢ yKa3aHHBIMHU IIETSIMH B CTPYKType y4eOHOro Kypca «BeposTHOCTh U
CTaTUCTHKA» CpeIHEeH IIKOoJbl Ha 0a30BOM YpPOBHE BBIJEIEHBI CJEIYIOIIUE OCHOBHbBIE
conepxarenbHble TUHUM: «CilydaiiHble COOBITHS M BEpOSATHOCTH», «CiydaifHble BETHMYMHBI U
3aKOH OOJIBIINX YUCEI.

Baxnyto wacth Kypca 3aHMMaeT U3y4Y€HHE TE€OMETPUYECKOr0 M OMHOMHUAIBHOIO
pacnpefeieHuii M 3HAaKOMCTBO C HX HEIPEPBIBHBIMU AaHAJIOTaMHM — IIOKAa3aTENbHBIM U
HOpPMAaJIbHBIM pacIpeieICHUSIMHU.

Conepxxanne nuHuM «CiydaiiHble COOBITHS U BEPOSTHOCTH» CIY>)KUT OCHOBOW JUIA
(dbopMUpOBaHUS TPEACTABICHUI O pacHpeleeHUH BEpOSTHOCTEH MeXAy 3HaYeHUSIMHU
CJlydaliHBIX BEJIMYMH, a TAK)Ke 3Ta JIMHUS HeoOXouMa Kak 0a3a JJIs 3ydeHUs 3aKoHa OOJIBIINX
yhcel — (pyHAAMEHTaJIbHOTO 3aKOHA, JEWCTBYIOLIETO B MPUPOJE M OOILIECTBE M HMMEIOLIEro
MareMaTHueckyro  (opmanmuzanmioo. Cam  3akoH  OOJBIIMX  YHMCeN Mpearaerci B
03HAKOMUTENILHOU (pOpMeE ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCKOro (hopMaanu3ma.

Tewmbl, CBSI3aHHBIE C HENIPEPHIBHBIMU CIIy4alHBIMU BEJIMYMHAMM, aKLIEHTUPYIOT BHUMaHHE
IIKOJIbHUKOB Ha OMNHMCAHUM W W3YYEHHUU CIy4YaillHbIX SBJICHUH C IOMOIIBIO HEMpPEPhIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHUE YAESAETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpeieieHusIM,
OpU 3TOM IMIPEAINONAraeTcsl O3HAKOMHUTENIbHOE H3yuyeHue Marepuana 0e3 J10Ka3aTeabCTB
IpUMEHSeMbIX (PaKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM mulaHe Ha M3ydeHHe Kypca anreOpbl M Hayal MaTeMaTHYeCKOro aHalu3a Ha
06a30BOM ypoBHE OTBOAMTCS 2 daca B Heelnto B 10 kimacce u 3 waca B Henenio B 11 kimacce, Bcero
3a 1Ba roga oOyuenust — 170 yacos.

Ha u3yuyenue reomerpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a jiBa roga oOyuenus - 102 yqeOHBIX yaca.



Ha m3yuenue kypca «BeposSTHOCTh U CTAaTHCTHKa» Ha 6a30BOM YpoBHE OTBOAMTCS | Wac B
HEJIENIO B TEYCHHUE KaXIO0T0 roja 00yueHus, Bcero 68 yueOHbIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BLIYHMCICHHA

Panmonanbupie yncna. OOBIKHOBEHHBIE M JICCATUYHBIE TPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M TPOLEHTOB MJsl PEHICHUS
IIPUKIIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciedl 3HaHUHI U peaJlbHOM JKU3HHU.

JleiicTBuTenpHbIe YKcla. ParyoHanbHbIE W HUppalMOHABHBIC 4ucia. Apudmerndeckue
orepauuu ¢ AeHCTBUTEIbHBIMU uuciamMu. [IpuOnukEHHble BBIYUCICHUS, IPABUIIa OKPYIJICHNUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nensiM nokaszaresneM. CtangapTHas (Gopma 3amucH JEHCTBUTENIBHOTO YHCIA.
Hcnonp3oBanue moaxofsmeil (GopMbl 3amuch  JICHCTBUTENBHBIX YHCEN ISl PEHICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajdbHOM cTemneHu. JledcTBus ¢ apudmMernyecKumMu
KOPHSIMHM HaTypaJbHOW CTEIICHHU.

CuHyC, KOCUHYC U TaHI'€HC YHMCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apryMeEHTA.

YpaBHeHHUs! M HEpaBEHCTBA

ToxecTBa 1 TOXK/IECTBEHHbIE TPEOOPaA30BAHNUS.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUYECKHE
bopMyIbL.

VYpaBHeHHE, KOpeHb ypaBHeHus. HepaBeHCTBO, pemieHue HepaBeHCTBa. Meroa
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.

Penenne nppannoHaabHbIX ypaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTeMaTUYEeCKUX 3ajad M 3a1ad U3
Pa3IUYHBIX 00J1aCTe HAyKU U peasIbHOM JKHU3HH.

DOyHKIUH U rPpapuKu

@yHK1Ms, criocoOs! 3ananus pyHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHass (QyHKIUS C HaTypaJbHBIM M LENbIM Noka3areneM. EE coiictBa m rpaduk.
CaolicTBa U rpauK KOpHs N-01 CTENEHH.

Tpuronomerpuyeckas OKpPY)KHOCTb, OIpEJCIEHUE TPUTOHOMETPUUYECKUX  (DYHKIMH
YHUCJIOBOTO APIyMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  cHOcOObI  3afaHMsl  MOcienoBaTenbHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEIbHOCTH.

Apudmernueckas U reoMeTpuueckas — mporpeccud.  beckoHeuHo  yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOILIEH T'€OMETPHUECKONW MPOrpecCUi.
dopmyna CIOXKHBIX IPOLEHTOB. Mcrnosnp30BaHME MPOrpeccuu Uil PELICHMs pPEeabHBIX 3a]ad
IIPUKIIATHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoecTBO, onepauuu Haja MHOXecTBaMu. Jlumarpammsl Oiinepa—Benna. Ilpumenenne
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisl OIMMCaHUs pPeaJbHbIX IPOLECCOB WM SBICHUH, MPHU
peLIeHUHN 33J1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.



Omnpenenenue, Teopema, CIeICTBHE, 10KA3aTEIbCTBO.
11 KJIACC

Yuciia ¥ BbIYHMCICHHSA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIETIBIX YUCEN.

Crenenb ¢ pallMOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTU4HbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHusI U HEPaBEeHCTBA

IIpeoOpa3oBanue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpAKEHUIA, COACPIKAIIMX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEJIEeM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS! U1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUM. PenieHune NpuKIaAHbIX 3a7ad C IOMOILBIO CHCTEMBbI
JIMHEWHBIX YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3a1ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U pealbHON )KU3HU.

DOYyHKUMH U TPaPUKU

Oynkmusa.  [lepuonmueckne  yHkmun. IIpoMexyTKMn MOHOTOHHOCTH — (DYHKITUH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOoinbliee M HauMeHbllee 3HaueHHe (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rPpaUKH.

[TokazarenbHast u norapudmudeckas GyHKIMH, UX CBOUCTBA U TPAPHKH.

Hcnonb3oBanue rpa@ukoB GyHKIMN 1715 pellieHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpagukoB (QYyHKIHUN 71 UCCIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON XKU3HH.

Hayana maTteMaTH4ecKoro aHajmsa

HenpepsiBable pyHKIIMU. METOA HHTEPBAIOB J1JIs pEIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TPOU3BOIHOM.

ITpousBosHbIe 31eMeHTapHBIX QYHKIUI. DOpMyIIbl HAX0XKJICHHUS POU3BOJAHON CyMMBI,
MIPOU3BENICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHMe TPOM3BOAHOM K HCCIEIOBAHHIO (PYHKIMH HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHrne HanbobIlero 1 HaMMEHbIIEro 3HaueHNs PyHKLIHN Ha OTPE3KE.

[IpumeHeHre TPOU3BOAHON IJIsl HAXOXKACHMS HAWIYYIIErO PEIICHHS B IPUKIIAJHBIX
3aja4ax, s ONpeieJIeHHs] CKOPOCTH MpoLecca, 3aJaHHOr0 (pOpMYJIoN WM TpapUKOM.

IlepBooOpaznas. Tabnura nepBooOpas3HbIX.

Wurerpan, ero reomerpuueckuil u ¢usnueckuid cMbicil. BuluncieHue uHTErpana 1o
dopmyne Herorona—Jleli6Huna.

Pemats mpukianHele 3ajaud, B TOM YHCIE COLHATIbLHO-DKOHOMUYECKOTO U (PU3MUECKOro

XapakTepa, CpeICTBaMU MaTEMATHYECKOTO aHATIN3A.

10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsMas, MI0CKOCTh, MPOCcTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM IOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHne npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalIeIbHbIE U
cKpelmuBampmyecs npsaMsle. llapamnenbHOCTh MNpsAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble TPSIMbIE B IPOCTPAHCTBE; MAPAILUIETBHOCTh TPEX NPSIMBIX; MAPAJUIEIBHOCTH
OpSIMOM U IIJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY MpPSIMBIMU B



npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTel. [IpocTeiime mpocTpaHCcTBEHHbIE GUTYPHI HA TNIOCKOCTU: TETPAdIP,
KyO, mapajuieNenuIe; MoCTPOSHNE CEUCHUH.

[lepneHAUKYISIpHOCTh  HPSAMOM W IUIOCKOCTH:  IEPHEHOUKYJISPHBIE IpsSIMbIE B
IIPOCTPAHCTBE, IIPSIMBbIE IApaJUICIbHBIE W IEPHEHAUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW HNEepHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPAMOW M IUIOCKOCTBIO; JIBYI'PAaHHBINA YIOI,
JMHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIHS (UIYphl Ha IUIOCKOCTb.
[lepneHauKyISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX Iulockoctel. Teopema
0 TPEX NEPIECHAUKYJIIApaXx.

MHOrorpaHHuKH

[loHATHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTHI MHOIOIPDAHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronapHas npusMa; rpaHu
Y OCHOBAHUS NPU3MBI; MIPsIMasi U HAKJIOHHAs MPU3MBbI; OOKOBAsi U MOJIHASL TOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, OpsIMOYTrOJbHBIN Napajuienenunes U ero cpoicrra. [lupamupa: N-yronapHas
nupamMua, TPaHU M OCHOBAHHE NUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh MUPAMUJBL;
NpaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl U nupamuibl. I[IpaBuiibHbIE
MHOTOTPAHHUKH: TMOHSITHE MPABUIBHOIO MHOTOTPAHHMKA; MPaBWIbHAS MPU3MA U IMPaBUIIbHAA
NUpaMu/Ia; MpaBUiIbHAs TPEYTroibHAsl MUPaMKIa U IPAaBUIBHBIN TeTpasrap; kyO0. [IpencraBnenue
O IMpaBWIbHBIX MHOIOTPaHHMKAX: OKTa’ap, JoJeka’aAp M uxocadap. CedeHus Opu3Mbl U
MUpaMUIBbL.

CumMeTrpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSAMOM, IMJIOCKOCTH.
DJIEMEHThl CAMMETPHUH B IUpamMuaax, napauienenuneaax, IpaBuibHbIX MHOITOTPAHHUKAX.

Bolunicnenue 351eMEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [lnomans 6GokoBoit
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
MPaBWIBHON MHUpaMUAbI, TeopeMa O Iulomaau yceuéHHoi nupamuabl. [loHsTHe 00 00BEME.
O0bEM upamMuibl, IPU3MBIL.

[Tonobubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TMOBEPXHOCTEH,
00BbEMaMHU TOJOOHBIX TEJI.

11 KJIIACC

Tesa BpaueHus

[{wimHapuyeckass MOBEPXHOCTb, OOpa3yloIlMe IMIMHIPUYECKONW TMOBEPXHOCTH, OCh
[IMHAPUYECKON TIOBepXHOCTH. L{MmuHIp: ocHOBaHUS W OOKOBasi MOBEPXHOCTH, 0Opa3yromas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moOBEepXHOCTh, 00pa3yroliye KOHHYECKOW IOBEPXHOCTH, OCh W BEpIIMHA
KOHMUYecKol moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyrolas M OCh; IJIOLIA]b
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolMe U BBICOTA; OCHOBAHUS M
OOKOBast MOBEPXHOCTD.

Cdepa u map: LEHTp, paauyc, AUAMeTp; IUIOIIAJb NOBEpXHOCTU cdepbl. B3aumuHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; miomaas chepsl.

N306paxenue Ten BpalleHus Ha II0cKocTH. Pa3BépTka nunuHApa 1 KoHyca.

KoMOuHammu Ten BpaimieHuss U MHOTOTPAHHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayienenunena u ciueAcTBus u3 He€. O0béM 1mmmuHapa, koHyca. O0BEM
1apa u Iiomaab chepsbl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASIMU IMOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



Ceuenuss munuHApa (MapauleIbHO M MEPHEHAMKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIIee Yepe3 BEPIINHY), CEUEHHUS 11apa.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. PasnoxkeHue BekTopa 1O TpEM HEKOMIUIAHAPHBIM BekTOopam. lIpaBumio
napajuienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPABWII JEMCTBUI C BEKTOPaMHU.
[IpsmoyronpHas cucrema KoopauHar B mpocrtpaHcrBe. Koopaunarsl Bekropa. IIpocrelimue
3aJaud B KOOpAMHATax. Yroia Mexay Bekropamu. CKalspHOe NPOU3BEICHUE BEKTOPOB.
Bpluncienue yrioB MexIy HPSMBIMU U IIIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IIPU
PELIEHUN T€OMETPUYECKUX 3a/1ay.

10 KUIACC

[IpencraBieHue NaHHBIX C MOMOIIBIO TaOmul U auarpamm. CpenHee apudmeTHuecKoe,
MenuaHa, HauOoJblllee W HaWMMEHbIIEe 3HAUYEHUs, pa3Max, IUCHEepCHs W CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB.

Ciy4aifHbple IKCIIEPUMEHTHI (OMBITHI) M CIydalHbIe COOBITHS. DJIeMEHTapHbIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydyailHOTO COOBITHS. BAM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHHA.
CiyyaliHble OIBITHI C PABHOBO3MOKHBIMH JIEMEHTApPHBIMU COOBITHAMU. BeposTHOCTH COOBITUI
B OTBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Onepanuu HajJ COOBITUSIMU: TIEpeceUeHHe, 00bEeIUHEHUE, TMPOTUBOIIOIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmysia C0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCTb. Y MHOKEHHE BEPOATHOCTEH. JlepeBO Clyd4allHOrO 3KCIEPUMEHTA.
®dopmyna MoJHOU BepoaTHOCTH. HezaBucuMbie COOBITHSI.

KomOunatopaoe npaBuino ymHoxxeHus. [lepectanoBku u ¢axtopuan. Yucmo codeTaHuii.
Tpeyronbuuk [lackans. @opmyna bunoma HeroToHa.

buHapHbIll ciy4aiiHbIN ONBIT (MCHBITAHKE), yCIeX U Heynada. He3aBucuMble UCIIBITAHUS.
Cepust HE3aBUCHUMBIX HCHBITAaHUN 10 mnepBoro ycnexa. Cepus HE3aBUCUMBIX HCIBbITAHUN
bepnyn.

Cnydaiinas BenuuuHa. Pacrnipenenenune BeposiTHOcTeil. [luarpamma pacnpeneneHus.
[Tpumeps! pacnpeseneHuii, B TOM YHcie, FEOMETPUUECKOe U OMHOMHAJIBHOE.

11 KJIIACC

YucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMUMH: MAaTEMATHYECKOE 0KUIAHUE, TUCTIEPCUs
Y CTaHJApTHOE OTKJIOHEHUE. [Iprumepsl MpUMEHEHN MaTeMaTUYECKOTO OKUJIaHKS, B TOM YHCIIE
B 3aJayax M3 TOBCEIHEBHOM >XKM3HM. MaTemaTtuyeckoe OXKuJIaHue OWHApHOW CIy4aiiHOMN
BEJIMYMHBL. MaTeMaTU4YeCKOE OKHIAHUE CYMMBI CJIyYallHbIX BEJIWYHMH. MaremMaTu4yeckoe
OKUJaHUE U JUCTIEPCUsi TEOMETPUIECKOT0 U OMHOMHUATBHOTO paclpeaeeHUH.

3aKkoH OOJIBIIIMX YUCENT U €ro pojb B HayKe, MpUPoJe U olmiecTBe. BrIOOpOUHBINH METO
HUCCIICIOBAHU.

IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX BEIWYMH. [IOHATHE O MIOTHOCTM pacHpeneseHus.
3ajaun, TPUBOAAIIME K HOpPMalbHOMY pacnpeaeneHuro. Ilonstue o HopMagbHOM
pacrnpeeeHNuH.

IIJTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuebHOro mpeamera «MaremaTuka» JIOJDKHO oOecredyuBaTh JOCTHIKEHHE Ha
YPOBHE CpeaHEero ooOmero o0pa3oBaHMs CJIEIYIOIUX JUYHOCTHBIX, METAlpeIMEeTHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB!



JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHUS IPOrpaMMbl ydeOHOro mnpeamera «MaTemaTHKay»
XapaKTEepU3YIOTCS:

['pak1aHCKOE BOCIIUTAHUE:!

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM TO3MLIMU OOydyaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHH, NpOIEnyp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, ONMPOCHI U Mp.), YMEHMEM B3aUMOJECHCTBOBaTh C COLMAIbHBIMH HHCTUTYTaMHU B
COOTBETCTBUH C UX QYHKIMAMU M HA3HAUCHUEM.

ITaTproTHYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO POCCHICKON TPAKIAHCKON MIICHTUYHOCTH, YBaKEHHS K MPOIILIIOMY
U HACTOALIEMY PpOCCHUMCKOM MAaT€MaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHIKEHUSIM
POCCUHCKHMX MAaTeMaTUKOB M POCCHUMCKOW MaTEMAaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JLlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CHOPMHPOBAHHOCTBIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKJIHOYas  AICTETUKY  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUl, pacCyXIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBaA.

PuU3nyeCKOe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTHYECKUE 3HAaHUS B HHTEpecax
3I0pOBOTO U 0e30MacHOro odpa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHITUH M OTIbIXA, PEryisipHas (usmueckas
AKTUBHOCTh); (PM3UYECKOI0 COBEPIICHCTBOBAHUSA, NPH 3aHATUSAX CHOPTUBHO-03/JOPOBUTEIILHON
JESTENIbHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIOOMUS; MHTEPECOM K Pa3IMYHbIM
cdepam mpohecCHOHATBHON J1eATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayiieil npodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caMO00Opa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a1a4 MaTEMAaTUYECKOM HaIlpaBIEHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO IKOJIOTUYECKOH KYJIbTYypbl, MOHUMAHHEM BIHSIHHUSA COLUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOIHONW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r700aNbHOTO  XapakTepa OSKOJOTMUYECKHMX  IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU NI pelleHus 3a/1ay B 00JIaCTH OKpYXKArolle cpelbl, MIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIBI.

IleHHOCTH HAYYHOTO MTO3HAHUS:

Cc(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKH, TOHHMMaHUEM MaTeMaTUYeCKOW HAayKH Kak c(epbl
YeJI0BEUYECKON JEATENBHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTe€MaTHUKH U MaTeMaTU4YeCKOM KyJIbTypoWl KaK CpEJCTBOM IO3HAHUs
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISATH IIPOEKTHYD M  MCCIEAOBATEIbCKYIO JEATEIBHOCTh
WHAUBUAYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHMSI POrpaMMbl yueOHOro nmpeamera «MaremaTuka»

XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAJILHBIMU HO3HAGAMENbHBIMU OCUCMEUAMU,




VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUEHbIMU
OelicmeusMu.

1) Yuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe 102UYEeCKUX, UCCAe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBbIe JJOrHYECKUE ICUCTBUS:

BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIE MPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB, OHSATHUH,

OTHOIICHUN MEXJy MOHATUAMU; (OPMYIUPOBATH OINpEAETICHUs MOHATHH; yCTaHAaBIUBATh

CYIIECTBEHHBIA MPHU3HAK KIacCH(PHUKAIINN, OCHOBAHUS JUIsi 00OOIICHUSI U CPABHEHUS, KPUTCPUU

MIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U

OTpHULaTelIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOpEYHsI B (haKTax, NaHHBIX,

HAOIOJICHUSAX U YTBEPXKACHUSIX; MpeJiaraTb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUH;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JAEIYKTUBHBIX U HHIYKTUBHBIX

YMO3aKJTFOYCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTUH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (MpsSMbIE U OT

MPOTUBHOTO), BBICTpAMBATh APTYMEHTAIIMIO, TIPUBOJAUTH MPUMEPbl H  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CY>KICHHS 1 BHIBOJIBI;

BbIOMpaTh CcrHoco0 pelieHuss yuyeOHOW 3ajauu (CpaBHUBAThb HECKOJBKO BapHAHTOB pELLEHUS,

BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble Bcce0BaTebCKue JICHCTBHUS:

UCIIOJIb30BAaTh BOMPOCHl KaK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HaHUS; (HOPMYIUPOBATH

BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHAaBIUBAaThH HCKOMOE W JaHHOE,

dbopMUpPOBATh THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MIPOBOJIMTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIICOBAHHUE TI0 YCTAHOBJICHHUIO

OCOOCHHOCTEl MaTeMaTUYecKOro OOBEKTa, SBJICHHS, MPOIecca, BBISIBICHUIO 3aBUCHUMOCTEH

MEXy 00BEKTaMH, SIBICHUSMH, IIPOIIECCAMHU;

CaMOCTOSITENIbHO (OpMyIUpOBaTh 0000IIEHUST M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO

HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BHIBOJIOB U

000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBHTAThH MPEATIOIOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueii:

BBISBJISITh ACPUIUTHl WH(DOPMALIMU, JAHHBIX, HEOOXOAMUMBIX Ui OTBETAa HA BOIMPOC W s
pelICHHS 3a/1a4H;

BbIOMpaTh  MH(OpMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIM3UPOBATh,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HMHOOPMAIMIO Pa3IUYHBIX BHAOB U (HopM
IPEJCTaBICHHUS;

CTPYKTYpHUPOBaTh WH(POPMAILIUIO, MPEJICTABIATh €€ B Pa3INYHBIX (OpMax, WILTIOCTPHPOBATH
rpadu4ecKku;

OILIEHUBATh HAJAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYTHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvhvle KOMMYHUKAMUGHBLE Oelicmausi, 00ecnedusarn coopmupo8anHoCnmy
COYUANLHBIX HABBIKOG 00YUAIOUJUXCA.

OOuieHue:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXICHHUS B COOTBETCTBUU C YCIOBUSMH U TEIISIMU OOIICHUS;
SICHO, TOYHO, I'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 X0y PEIICHHUs 3aa4l, KOMMEHTHPOBATh ITOJTy4eHHBIH Pe3ybTar;
B XoAe OOCYXJEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl, MPOOJIEMBI,
pemaeMoil 3a/maun, BHICKA3bIBaTh WICH, HAIlEJICHHBIC HA MOWCK PEUICHHUS; COMOCTABISATH CBOU



CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IU4HUe U CXOICTBO
MO3UIHI; B KOppeKTHOU (hopMe (HopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PaKEHUS;

IPEJICTaBISATh PE3ylbTaThl pPELIECHUS 3aJauM, SKCIEPUMEHTA, HCCIEI0BaHUs, IIPOCKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJlady MpPE3CHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

NOHMMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIMBUAYaJIbHOW pPabOTHI TpHU
pelieHny y4eOHBIX 3a/ay; NPUHUMATH 1IeJIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW pabOThI, pacmlpeieNiaTh BUABI padoT, JTOTOBAapUBATHCS, OOCYKIATh
IIPOLIECC U PE3YNIbTAT pabOThl; 0000IIaTh MHEHUSI HECKOJIBKUX JTIOCH;

y4acTBOBaTh B TPYNHNOBBIX Qopmax paboTel (00CyXaeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMbD» U HHBIC); BBIIOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JpPYTMMHM WIEHaMH KOMAaHIbl; OLIEHMBATh KaueCTBO CBOEr0 BKJaJa B OOIIMI MPOIYKT MO
KpUTEpUsaM, chOpMyJIHPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenvie oeticmeaus, obecneuugarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CamMoopranusanusi:

COCTaBJIATh IJIaH, AJTOPUTM PEIICHUs 3aJlayd, BBIOUpATh CIOCOO pELIeHUS C Y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHU ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTpOJIb:

BJIQ/IETh HABBIKAMH IO3HABATEIHHOM peQIEKCHH KaK OCO3HAHHWs COBEpIIAeMbIX JEHCTBUN U
MBICIUTENIBHBIX ~ IPOLIECCOB, MX  PE3yJbTaTOB; BJIaJeTh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa pelleHrs MaTeMaTHIeCKOH 3a1auu;

IpEIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpU pPEIIEHUU 33Jayd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LEIN U YCIOBUIM, OOBSCHATh MPUUYUHBI JOCTHKEHUS UITU
HEJOCTH)KEHUSI ~ pEe3yJIbTaTOB  JAEATEIbHOCTH, HAXOAWTh  OHMIMOKY, JaBaTh  OLEHKY
NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro kypca «Anrebpa W Hayaja MaTeMaTHYECKOTO aHaJIN3a» Ha YpOBHE
cpenHero ooduiero oOpa3zoBaHUs AOHKHO 00ecreunBaTh JTOCTHKEHUE CIEIYIOIINUX MPEeIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB!

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpaMMbl y4yeOHOro mnpenMera «MaremaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIMU OOyyarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIEHAa POCCUICKOrO OOLIECTBA, MPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHMH, NpPOLELyp TpakJaHCKOro oOlecTBa
(BBIOOpHI, OMPOCHI M Tp.), YMEHHEM B3aHMMOJECHCTBOBATh C COLMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMAMU M Ha3HAUEHUEM.

IIaTproTrHyeckoe BoCIMTaHHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TPaKIaHCKON HJIEHTUYHOCTH, YBaKEHHS K MPOLLIOMY
U HACTOAILIEMY PpOCCHMCKOM MaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHXKEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCUMCKONW MaTeMAaTHYECKOM HIKOJIbI, K MCIOJB30BAaHUIO ITHX
TOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA



OCO3HAaHMEM JIyXOBHBIX IICHHOCTEH pPOCCHICKOro Hapoaa; CPOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOI'O TOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM IPUMEHEHUEM
JOCTHXKEHUN HayKW U JEATEIbHOCTHIO YUYEHOr0; OCO3HAHUEM JIMYHOIO BKJIA/Ja B IOCTPOEHUE
yCTOMUUBOro OyAyIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOIIEHHWEM K  MHUpPY, BKJIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXICHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTHYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO YMEHMs IPUMEHATh MaTeMaTHYeCKUe 3HAaHUA B MHTEpecax
3I0pOBOTO U 0e30macHOro oOpa3a XU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mMTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, pPeryisipHas (usnueckas
AKTUBHOCTH); (PM3NYECKOTO COBEPIICHCTBOBAHUS, NMPHU 3aHATUSAX CHOPTUBHO-03/J0POBUTEILHON
JeSITeIbHOCTBIO.

Tpynosoe BocniuTanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K Pa3IUYHBIM
cdepam mpohecCHOHATEHON JIEeATENHOCTH, CBI3aHHBIM C MAaTEMAaTUKON W €€ MPHIIOKEHHUSIMH,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
pELIeHNH MPaKTUYECKUX 3a7au MaTeEMaTUYECKOM HallpaBIeHHOCTH.

IKOJI0rH4YecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO HKOJIOTMUECKON KYJIbTYpbl, IOHUMAHUEM BIMSIHUS COLUAIBHO-
9KOHOMHYECKUX MPOLECCOB HA COCTOSHME HPUPOAHON M COLMAIbHOW Cpenibl, OCO3HAaHHEM
r00abHOTO ~ XapakKTepa OJKOJOTMYECKHMX MpoOJieM; OpHEHTalued Ha  NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHMU Ul pelleHus 3ajad B 00JacTU OKPY)KaIoLIeH cpenbl, MIIaHUpPOBAHUSA
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JJIs1 OKPYKAIOILEH CPEJIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMUPOBAHHOCTBIO MHPOBO33pPEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAyKHd M OOLIECTBEHHON NMPAKTHKH, IOHUMaHUEM MaTeMaTH4ecKod HayKu Kak chepbl
YeJIOBEYECKOW JIESTEIIbHOCTH, 3TAaNoOB €€ pa3BUTUS U 3HAYUMOCTHU Ui Pa3BUTUS LUBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU M MaTeMaTU4eCKOW KyJIbTYpOH KaK CpPEACTBOM IO3HAHMS
MHUpPA; TOTOBHOCTBIO OCYILECTBISATh IPOEKTHYID M  HUCCIIEJOBATEIbCKYIO JI€ATENbHOCTh
WH/IMBUYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yabTaTbl OCBOSHHUS ITPOrpaMMbl yueOHoro npeaMera «MaTteMaTHKa»
XapaKTePU3YIOTCS OBJIA/ICHUEM YHUBEPCAIIbHBIMUA HO3HABAMENIbHBIMU OeliCIBUAMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU, — YHUBEPCANbHBIMU — Pe2yNsmUEHbIMU
oeticmeusMuU.

1) Vhueepcanvhuvle noznasamensuuie oeiicmsus, odbecneuuaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 00yyarowuxcs (0ceoeHue mMemooos NOZHAHUA OKPYICAIOue20 Mupa;,
npUMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHui pabomams ¢ ungopmayuet).

Ba3oBble jiornuyeckue AeicTBUA:

BBISABIISITH M XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHIA,
OTHOIIECHWA MEXAy TOHATUSAMH, (OPMYIHPOBATH ONPEACICHHUS TOHATHI; YCTaHABIMBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS JIJIsl 0000LICHNS U CPaBHEHUS, KPUTEPUHU
IPOBOTUMOTO aHAJIH3a,;



BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOpPA3OBBIBATh CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHLATENbHBIC, EANHUYHBIC, YACTHBIE M OOIINE; YCIOBHBIE;
BBISBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOPEUHS B (PaKTax, TaHHBIX,
HaONIONCHUAX W YTBEP)KACHUSX; MpeAjaraTb KpUTEPHU Ul BBISABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;
Jie7aTh  BBIBOJBI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W HHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUCHUN TI0 aHAJIOTHH;
IPOBOANUTH CaMOCTOSITEIBHO JIOKA3aTeNbCTBA MATEMATHUECKUX YTBEP)KIACHUH (IpsSMBIE W OT
OPOTHBHOTO), BBICTPAUBaTh apryMEHTALMIO, TPHUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;
BBIOMpATh CIOCO0 pemeHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PELICHHUS,
BBIOMpATh HanOoJIee MOIXOMAIINI ¢ YIETOM CaMOCTOSATEIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ncciegoBaTe/bcKue AeiicTBUS:
UCTIONIb30BAaTh BONPOCHI KaK MCCIIEAOBATENbCKUN WHCTPYMEHT IO03HaHUS; (opmynupoBarh
BOIIPOCHI, (UKCUPYIOIIHE NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JAaHHOE,
(dopMupOBaTh TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3HIINIO, MHEHUE;
IPOBOJUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEOBAHUE 110 YCTaHOBIICHUIO
O0COOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJICHHUS, IMPOIEcCa, BBIIBICHHIO 3aBUCHMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;
CaMOCTOATENIFHO (POPMYyIHpPOBaTh OOOOIIEHHS M BBIBOJIBI IO PE3YyNbTaTaM IPOBEIEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBATDH JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJbTaTOB, BEIBOJOB U
000011IeHMI;
IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEAIOJIOKEHHS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:
BBIBJIATH JeUIMTE MHGOPMAIMH, AaHHBIX, HEOOXOAMMBIX JUIS OTBETAa Ha BONPOC W IS
pelIeHus 3a/1a9u;
BBIOMpaTh  MHGOPMAIMIO W3  WCTOYHHKOB  Pa3MYHBIX  THIOB,  aHAJIN3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETHPOBATh HMHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
Ipe/ICTaBICHNUS;
CTPYKTYpUPOBaTh WH(POPMALUIO, MPEICTABIATh €€ B pazIMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpadu4ecKu;
OILIEHUBATh HAAEKHOCTH HH(OOPMAIIHH MO0 CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHbLE Oelicmausi, 00ecnedusaron coopmupo8anHoOCnyb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.

Oo0wmenne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATE CYXICHUS B COOTBETCTBUU C YCIOBUSMH U ENISIMU OOIICHUS;
SCHO, TOYHO, I'PaMOTHO BBIpakaTh CBOI TOYKY 3pPEHHS B YCTHBIX M INHCBMEHHBIX TEKCTax,
JIaBaTh MOSICHEHMSI 110 X0y PEICHHUs 3aa4l, KOMMEHTHPOBATH MOJIy4YeHHBIN Pe3yIbTar;
B XoA€ OOCYXJEHHUs 3aJaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOW TeMbl, IMPOOJIEeMBl,
pemaemMoi 3aa4n, BBICKA3bIBAaTh WJICH, HAIICJICHHBIC Ha IMOWCK PEIICHHS; COTOCTABISATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3IMuue U CXOICTBO
TIO3HIINI; B KOPPEKTHOW (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,;
OpPEACTaBIATh pe3yiabTaThl peIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEJOBaHUs, IPOEKTa;
CaMOCTOSITENIFHO  BBIOMpaTh (GopMarT BHICTYIUICHHS C Y4€TOM 3agad TpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHuuecTBo:
NOHMMAaTh W MHCIONB30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHOH paboOTHl NpHU
pemieHHH y4eOHBIX 3a/1a4; NPUHUMATh IeJIb COBMECTHOH JESTEeIhbHOCTH, IUIAHHPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHHUST HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYNINOBBIX Qopmax paboTbl (0OCyXaeHHs, OOMEH MHEHUH, «MO3rOBBIE
IITYpMBbI» W HWHBIE); BBIIOJHATH CBOIO 4YacTh pabOThl W KOOPAWHUPOBATH CBOM JAEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OIICHMBAaTh KAdyeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUUHOCTU.

Camoopranuszanus:
COCTAaBJIATH IUIaH, AJITOPUTM PEIICHHS 33a7a4H, BBIOUPATh CIIOCO0 peIeHHs C y4EToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapUaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OpMAIIHK.

CaMOKOHTPOJIb:
BJIaZICTh HaBBIKAMH I1O3HABATEIbHOM pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX ACHCTBUH H
MBICIIUTEIBHBIX ~ TPOLIECCOB, HMX  PE3YyJNbTaTOB; BIAJETh CIOCOOAMHU  CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIECCca U pe3yibTaTa PeHIeHHsI MaTeMaTHYeCKON 3a/1a4H;
OpeBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IPH pEUICHWH 3a/a4d, BHOCHUTH
KOPPEKTHUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBSCHITH MPUYMHBI JTOCTHXKEHHS HIIH
HEOCTHKCHHUS ~ PE3YJIbTAaTOB  JESATEIBHOCTH, HAXOIUTh  OIIMOKY, JaBaTh  OICHKY
NpUOOPETEHHOMY ONBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUYKA, MPsIMas, MIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIECACTBUS U3 HUX MPU PEIICHUH T€OMETPUUECKUX
3ajad4.

OnepupoBaTh MOHATHSAMU: TAPAIEIBHOCTh U MEPHEHIUKYISIPHOCTH TMPSMBIX U
IJIIOCKOCTEH.

KnaccudumupoBars B3auMHOE PacroioKeHHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAHHBI yroi, TpaHH JBYTPAaHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPAHHOTO yIiia; TpaaycHas Mepa JIByrpaHHOTrO yIJia.

OnepupoBaTh MOHATUSMH: MHOTOIPAHHMK, BBIMYKJIbII M HEBBIMYKJIBIA MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOIbHBIH
napaiesienurne1, Kyo).

KnaccudumupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  KjiaccuuKaIuu
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeeIUIIEeIbl).

OrniepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH PUHITUITBI TOCTPOSHUS CEUEHUH, UCTIONB3YSI METO/I CIIEIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBHITIOJIHSATH (BBIHOCHBIC) TIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3a1aun Ha HaXOXK/IEHUE TEOMETPUUECKUX BEIMUMH 1O 00pa3IaM WiIu alropuTMam,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPU PELICHUHM CTaHAAPTHBIX MaTEMaTUYECKUX
3a/1ay Ha BBIYMUCIICHUE PACCTOSIHUN MEXTYy ABYMSI TOUYKaMH, OT TOYKH JO MPSMOM, OT TOYKH 0
MJIOCKOCTH, MEK/Ty CKPEIIMBAIOLIIUMUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXKIEHUE TEOMETPUUECKUX BEIMYUH 110 00pa3iiamM WM allfOPUTMAaM,
MPUMEHSST U3BECTHBIE AaHAIMTHUYECKHUE METOAbl MPU PELICHUHU CTaHAAPTHBIX MATEMaTUYECKUX
3a/lad Ha BBIUMCICHUE YIJIOB MEXKIY CKPCUIMBAIOIIMMUCSA TMPSAMBIMHA, MEXIy TpsSIMON U
MJIOCKOCTBIO, MEXAY MIIOCKOCTSIMU, ABYTPaHHBIX YTJIOB.



Borancnare 00bEMBI U TUIOMAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IpU3Ma, MHpPaMHIIA) C
NpUMEHEHHEM (OpPMYI; BBIUUCIATH COOTHOIICHHS MEXKIy IUIOIAASMU IOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHMMETPUS B TPOCTPAHCTBE; ILIEHTP, OCh U IUIOCKOCTB
CUMMETPHH; LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI.

N3Bnekath, mpeoOpa3oBeIBaTh U MHTEPIPETHPOBATh MH(POPMALHIO O MPOCTPAHCTBEHHBIX
reoMeTpuUecKuX (pUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensaTp reomerpudeckue (akThl JUIS  PEHICHUS CTEPEOMETPUYECKHX — 3a7ad,
IPENOIaraloIuX HECKOJIBKO IIaroB pEIIeHUs, €CIH YCIOBUS NPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpOCTEHIIME MPOTrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1ad.

[IpuBOANTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAEC M IKU3HH,
pacno3HaBaTh NPOSIBJICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIC 3HAHHMS HAa MPAKTUKE: aHAIM3HPOBATH PEAIbHBIC CUTYallud U
NPUMEHATh W3YYCHHbIE TOHSATHA B  IpoLEcCe TOMCKAa  PEHICHUS  MaTeMaTHYeCKH
chopMyITHPOBaHHOW MPOOIEMBI, MOAEIHPOBATH pPEATbHBIE CHTYyallud Ha S3bIKE T'€OMETPHH,
UCCJIEI0BAaTh MMOCTPOCHHBIE MOJIENU C HMCHOJb30BAHHEM T€OMETPHYECKHX ITOHATHH U TEOpeM,
ammapara anreOpbl; penaTh NPakTHIeCKHUe 3a7aui, CBI3aHHbIC C HAXOKICHUEM I€OMETPUIECKUX
BEJINYMH.

11 KUIIACC

OnepupoBatb MOHSITUSMH: LMJIHHIPUYECKas MOBEPXHOCTb, oOpa3ymoiue
LWIMHJPUYECKON MOBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHUUECKON
MOBEPXHOCTHU, KOHYC; chepuuecKas MOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsl.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHSTUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI U IJIOIIAM MOBEPXHOCTEH TeJ BpallleHUsl, TEOMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHMK, BIMCAHHBI B cdepy MW OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJIU TEJIO BPAIlICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXTY TUIOIIAAsIMHA TOBEPXHOCTEN M 00bEMaMU OJJOOHBIX TEJI.

N300paxarh u3yyaemble (UTyppl OT PYKH U C HPUMEHEHHEM IPOCTBIX YEepPTEKHBIX
UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs Tell BpaIlleHusl.

W3Brekarb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AeHCTBUS CI0KEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOPa
Ha YUCIO0, OOBICHATH, KAKUMU CBOMCTBAMU OHH 00J1aJjatoT.

[TpuMeHSATH MpaBUIIO apaljieNenunesa.

OnepupoBaTh MOHSTUSIMHU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOpP, MOAYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXJIy BEKTOpaMH, CKaJIIpHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

HaxoauTte cymMMy BEKTOPOB M MPOM3BEAECHUE BEKTOPA HA YUCIIO, YIOJ MEX]y BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.



[TIpumensaTp reomeTpuueckue (akThl Ui PELICHUA CTEPEOMETPUYECKHUX 33724,
HPEANOJAararolMX HECKOJIBKO IAroB PEIICHUs, €CIH YCIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemate mpocTeiiiiime reOMeTprUYeCKUe 3a/laud Ha MPUMEHCHNUE BEKTOPHO-KOOPIMHATHOTO
METOoJIa.

Pemarh 3agaur Ha JI0KA3aTelbCTBO MAaTEMAaTHYECKUX OTHOMICHHH M HaXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WM aJirOpuTMaM, NpUMCHA U3BCCTHBIC MCTOJLI ITPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

IIpuMeHATh NpOCTEHIINE NPOTPaMMHBIE CPEICTBA MU 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

IIpuBoauTh INpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M IKU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUSA Ha INPAKTUKE: aHAIU3UPOBATh PEANBHBIE CUTYallUH U
NPUMEHATh M3YYCHHbIE TOHATHS B  IIPOIECCE TMOMCKA  PEHICHHUS  MaTeMaTHYCCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIC MOJENIN C HMCIOJb30BAHHEM TIEOMETPHUYCCKHUX MOHATHI U TEOpEM,
arrapara aﬂre6pLI; peuiaTh MPAKTHUYCCKUC 3aa4U, CBA3AHHLIC C HAXOXICHUEM I'COMECTPHUICCKUX
BEJTUYHH.

JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE PE3YyIbTAThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mpenMera «MareMaTHKa»
XapaKTEepPU3YIOTCA:

I'paxknanckoe BocUTaHME:

c(OpPMUPOBAHHOCTBIO TPAKIAHCKOM MO3UMLMU O00ydarollerocs Kak aKTHUBHOIO M
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCcTBa, MPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBICHHUM, MPOLEAYp Tpa)kJIaHCKOTO OOIIecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSAMU U HA3HAUCHHEM.

IlaTpuoTrnyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTHIO POCCUNCKOMN T'pak1aHCKON MACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY
M HACTOSLEMY POCCUHCKOM MAaTEMaTHUKH, ICHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MaTEMAaTHYECKOM IIKOJbI, K WCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHWEM JYXOBHBIX I[EHHOCTEH pOCCHIiCKOro Hapoaa; chopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM TPUMEHEHUEM
JOCTMKEHUN HAYKH U JIESITEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOI'O BKJIAJA B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETHUYECKMM  OTHOLICHHWEM K  MHpPY, BKJIKOYasg O3CTETUKY  MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYECKUM aCTEKTaM PA3JIUYHbIX BUJOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0e30macHOro obpa3a >XKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUE, cOATAHCHPOBAHHBIM PEKUM 3aHATUH W OTIbIXA, PETYIspHAs (u3HUecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHMEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K Pa3IMYHbIM
chepam mpohecCHOHATBFHON JesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MpPUIIOKEHUSIMHU,



YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
’KM3HEHHbIC IUIaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHUIO H
camM0o00pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pELICHUH TPAKTUYECKHX 3a/1a4 MaTeMaTHYECKON HAaIPaBIEHHOCTH.

IKOJI0THYeCKoe BOCIIUTAHHE:

C(OPMUPOBAHHOCTHIO IKOJOTMYECKOH KyJIbTYpPhl, TOHMMAaHHEM BIUSHUS COLHMAIBHO-
HKOHOMHUYECKUX IPOIECCOB HAa COCTOSIHUE IPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHHEM
r100aTbHOTO  XapakTepa  OKOJOTMYECKMX  IMpoOJeM; OpHEHTaluel Ha  IpUMEHEHHE
MaTeMaTHYECKUX 3HAHMU JUIA peIIeHUs 3a7ad B 00JacTH OKPY)KAIOLIeH Cpenbl, MIIaHUPOBAHUS
IOCTYTIKOB ¥ OIIEHKH MX BO3MOXKHBIX ITOCJIECTBUH JUIS OKPYXKAIOIIEH CPeJIbL.

LleHHOCTH HAYYHOI'0 MO3HAHUS

C(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YEJIOBEUYECKON JEATEIbHOCTH, ITANOB € pa3BUTHSA M 3HAYMMOCTH JUIS PAa3BUTHS LUBHIIM3ALUY;
OBJIQICHUEM S3BIKOM MAaTEMAaTUKU M MaTEMaTUYECKOH KyJIbTYpOH KaK CpEeICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITH IPOCKTHYIO M  HCCIEIOBATEIBCKYIO JEATEILHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yNbTaThl OCBOCHHUS IMPOrpaMMbl ydeOHOTo mpeamera «MaTeMaThKa
XapaKTepU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU HO3HABAM ETIbHBIMU OeliCTN8UAMLU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Yuueepcanvuvie nosnasamenvusle oeticmsus, obecneuusarom gopmuposanue 6a308vix
KOCHUMUBHBIX NPOYEcco8 00y yyaowuxcsa (0ceoeHue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUS:

BBISIBJISITH M XapaKTEPU30BATh CYIICCTBCHHBIC NIPU3HAKA MAaTEMAaTHUYECKUX OOBEKTOB, TIOHSTHHA,
OTHOIICHUN MEXJy HOHATUAMU; (OPMYIUPOBATH OINpEAENCHUS MOHATHH;, yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS JIJIsl 000OMICHNUS U CPAaBHEHUS, KPUTEPUHU
MPOBOAMMOIO aHANIN3A;

BOCIIPHHUMATh, (HOPMYITUpOBaTh W TPEOOPA3OBBIBATH CYXKICHHS: YTBEpAHMTEIbHBIE H
OTpHUIaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIIHE; YCIOBHEIE,

BBISBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOpEYHsI B (JaKTax, NaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUSX; MpeiaraTb KPUTEPUU JJIs BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JeNaTh BBIBOJIBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JAEIYKTHUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIHHO JIOKA3aTENbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMbIE U OT
MPOTUBHOTO), BBICTpPAWBATh AapPTyMEHTAIUIO, TIPUBOAWTH MPUMEPHl H  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh Ccrnoco0 pelieHuss yuyeOHOW 3a/aduu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILLIEHUS,
BbIOHMpaTh HanOoIIee MOIXOSAIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBarebcKue 1eiCTBUS:

WCIIONIb30BaTh BOMPOCHI KAaK WCCIIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUSA, (DOpPMYITHpPOBATH
BOTIPOCHI, (UKCHUPYIOIIHE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE W IaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHE,

MIPOBOJIUTH CAMOCTOSITEIEHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIECIOBAHHIE TI0 YCTAaHOBJICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEKTa, SIBJICHMS, MpOIecca, BBIIBICHUIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;



CaMOCTOSITENILHO (QOpMyITUpOBaTh O00OOIIEHUS W BBIBOABI 1O pe3yabTaTaM IPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHHI;
MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IMpOIlecca, a TaKKe BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUAX.

PatGora ¢ undopmaunmeii:
BBIABIIATH I[e(bI/II_II/ITbI I/IH(l)OpMaLII/II/I, JaHHBbIX, HCO6XOHI/IMBIX AJi1 OTBCTAa Ha BOIIPOC M JIA
pelleHus 3a1a4u;

BBIOMpaTh  MH(OpPMANMIO M3  UCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIU3UPOBATbH,
CHCTEeMaTH3UpPOBAaTh M HWHTEPIPETUPOBATh HMH(OPMALMIO PpA3IMYHBIX BHUIOB U (HOpM
NPEICTaBIICHHUS;

CTPYKTYpPHPOBaTh HMH(GOPMAIMIO, MPEJCTABIATh €€ B PA3NUUHBIX (popMmax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvivle KOMMYHUKAMUGHbIE Oelicaus, 00ecnedusarnm c@opmupo8anHoCnb
COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX/IEHUSA B COOTBETCTBUU C YCIOBHUSIMHU U LIEISIMU OOLICHHUS;
SCHO, TOYHO, I'PAMOTHO BBbIpaXaTb CBOIO TOUKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUs 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh [10JIy4YeHHbII pe3ybTar;

B Xoie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBbI, IMPOOJIEMBI,
pelraeMoil 3a/1aun, BBICKA3bIBaTh WJEH, HALEJIEHHBbIE HA MOUCK PELIEHHUS; CONOCTaBIAThH CBOU
CYXJIEHUS C CYKACHUSMHU APYrHUX YYaCTHHKOB JUAIOTa, OOHAPYKUBATh PAa3IM4Me U CXOICTBO
HO3ULIUI; B KOPPEKTHON (opMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS,;

IPEJICTaBISITh PE3yNbTaThl pPELIEHUS 3aJauyd, OKCIEPUMEHTA, HCCIEIOBaHMs, IPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTaluu |
0COOEHHOCTEHN ayAUTOPHH.

CoTrpyanunuecTBo:

NOHMMATh W MCHOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAMBUAYaAJIbHON padoOThl IpHU
pelieHMH Yy4eOHBIX 3a/ay; HPUHUMATh LEeJlb COBMECTHOH JesTEIbHOCTH, IUIAHHMPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc ¥ pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (oOCyxIeHus, OOMEH MHEHUI, «MO3rOBBIE
HITYpPMBI» U WHBIE); BBIIOJIHATH CBOI 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JpYITMMHM 4IEHaMH KOMAaHbl; OLIEHMBAaTh KauyeCcTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuusaom Gopmuposanue cmuiCio8bix
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusauus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIOCOO pelIeHHs ¢ y4&ToM
HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaThb U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU IO3HABATEIbHOM pe(IEeKCHUM KakK OCO3HAHHUS COBEpLIAEMBbIX JIEHCTBHH U
MBICITUTENIBHBIX ~ TPOLIECCOB, HX  PE3yJbTaTOB; BIAJeTh CHOCOOAMU  CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yIbTaTa PEICHNs MaTEMaTUUECKOH 3ajaun;

NpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEIIEHUWU 33aJayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUAM, OOBSCHATh IPUUMHBI JOCTHXKEHHS WIIN
HEJOCTH)KEHUSI ~ pe3yJIbTaTOB  JEATEIbHOCTH, HAXOAWTh  OMIMOKY, JaBaTb  OLEHKY
nproOPETEHHOMY OTIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

UurtaTh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUAMHU: CpeAHee apudmeTudeckoe, MeaMaHa, HauOoJjblee,
HavVMEHbIIIEe 3HAaYCHHE, Pa3MaxX MaCcCHUBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUAMHU: CIIy4alHBIA SKCHEPUMEHT (OIBIT) M ClydailHOe cOObITHE,
3JIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIM MCXOJ]) CIYy4allHOTO OMBITa; HAXOJUTHh BEPOATHOCTH B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSMH, HaXOAUTh U CPAaBHUBATh BEPOATHOCTHU
COOBITHM B U3YYEHHBIX CIy4YailHBIX 3KCIIEpUMEHTAX.

Haxonute u opMyarpoBaTh cOOBITHA: NEepeceyeHne U OObEAMHEHHUE JaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJB30BATHCS aUarpaMMaMu Diinepa U
(bopMyIno# croXkeHHs BEpOATHOCTEH MTPU PELIECHNH 3a/1a4.

OnepupoBaTh MOHATHSAMH: YCIOBHAs BEPOSATHOCTh, HE3aBUCHUMBIC COOBITHS; HAaXOAMTh
BEPOATHOCTH € IOMOUIBIO IIPAaBHUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4aiiHOIO OIIbITA.

[TprMeHsTh KOMOMHATOPHOE IIPABUIIO YMHOXKEHUS IIPU PEILICHUH 3a/au.

OnepupoBaTh NOHATHSAMM: HCIBITAHWE, HE3aBUCHUMBIE HCIIBITAHUSA, CEPUsS HCIBITaHUH,
ycrex W HeyAada, HaXxOJUTh BEPOSTHOCTH COOBITUH B CEPUHM HE3aBUCHUMBIX HCIBITAaHHN 0
IEPBOTO ycliexa; HaXOAUTh BEPOSTHOCTU COOBITUM B cepuu ucnbITaHuil beprymu.

OnepupoBaTb MOHATUSAMHU: ClIydaiiHas BEJIWYMHA, pAaclpeAesieHUe BEPOSITHOCTEH,
Juarpamma pacipeeneHus.

11 KUIIACC

CpaBHMBaTh BEpOSITHOCTU 3HAUYEHUM CIydyallHOW BEJIIMYMHBI MO PACHpPECNICHUIO WM C
MOMOUIbIO AUATPAMM.

OnepupoBaTb NOHATUEM MaTEMaTHYECKOTO OKUAAHUSA; NPUBOIUTH HPUMEpPHI, Kak
IPUMEHSIETCd MaTEeMaTHUYeCKOe OXKHJaHUE CIIy4allHON BEJMYMHBI HAXOJWUTh MaTeMaTUYECKOE
O’KU/IaHUE T10 JaHHOMY PaCIpeesICHHIO.

HmeTs mpeacTaBieHue 0 3aK0He OOJIbIINX YHCEN.

MmeTs npencTaBiieHne 0 HOpMaJIbHOM PaclpeAcIeHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3zieinoB U TEM IPOrpaMMbl KonunyecTBo yacos OnexTpoHHbIe (TU(POBLIC)
n/m Beero|| Kontponbnbie || Ilpakruueckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
1 MHOeCTBa pallMOHATILHBIX U JIEHCTBUTEIBHBIX YUCE. 14 1
ParnmonanbHbie ypaBHEHHS U HEPAaBEHCTBA
‘2 ”q)yHKI_II/II/I u rpaduku. CTENeHp ¢ ebIM MoKa3aTeaeM H 6 H “ H ‘
3 Apudmerndeckuii KOpeHb N—0oi cTeneHu. MppannonanbHbIe 18 1
yYpaBHEHHS U HEPAaBEHCTBA
‘4 HCDopMynm TPUTOHOMETPHH. T pUTOHOMETPUYECKHE YPAaBHEHUS H 22 H 1 H H ‘
‘5 ”HOCJ‘ICI{OB&TCHBHOCTI/I U TIPOTPECCUH H 5 H H H ‘
‘6 ”HOBTOpeHI/Ie, 000011IeHNEe, CUCTEMATH3AIUs 3HAHUHI H 3 H 1 H H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 [ 0 I |
TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMMsl ‘ KonnuecTBo yacos ‘ OnexTpoHHbIE (IIUPPOBHIE)
n/n Beero|| KontposbHbie [IpakTrueckue 06pa3oBaTeNbHEIC PECypCHI
paboThI paboThI
‘1 ||BBe)JeHHe B CTEPEOMETPHIO H 10 H H H ‘
2 [Ipsimble u TUIOCKOCTH B nTpocTpaHcTe. [lapamiensHocTb 12 1
OPSMBIX U IJIOCKOCTEMN
‘3 ||HepneH)1HKyn${pHOCTL NPSIMBIX U MJIOCKOCTEH H 12 H H H ‘
‘4 ||Yrm>1 MEXAY MPSMBIMHU U IJIOCKOCTSIMHU H 10 H 1 H H ‘
‘5 ”MHOFOFpaHHI/IKI/I H 11 H 1 H H ‘
‘6 ||O6LéMLI MHOT'OTPaHHUKOB H 9 H 1 H H ‘
‘7 ||HOBTopeHHe: CEUEHHsI, PACCTOSIHUS U YIJIbI H 4 H 1 H H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 5 I 0 I |




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB v TeM NporpaMmbl ‘ KommuectBo wacos ‘ DnekTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kourponbusie || Ilpaktuueckue obpazoBaTenbHBIC pecypehl
paboThI paboThI
‘1 HHpeI[CTaBJ'IeHI/Ie JAHHBIX M OIMCAaTeJIbHAs CTaTUCTUKA H 4 H H H ‘
2 CrnyuaiiHble OIIBITHI U CITy4aliHbIE COOBITHS, OIIBITHI C 3 1
PaBHOBO3MOXHBIMH 3JI€MEHTApHBIMU UCXOJaMU
‘3 HOnepauHH HaJl COOBITUSIMH, CIIO’KEHHE BEPOATHOCTEH H 3 H H H ‘
4 ||YcioBHast BEpOSATHOCTh, JIEPEBO CIIY4allHOTO OMbITA, (GopMyIa 6
MTOJTHOW BEPOSITHOCTH M HE3aBUCUMOCTb COOBITUM
‘5 HBJIeMeHTLI KOMOMHATOPHUKHU H 4 H H H ‘
‘6 HcepI/II/I MIOCJIE/I0BATEIbHBIX UCTIBITAHUI H 3 H H 1 H ‘
‘7 HCnyqaﬁHHe BEJIMYUHBI U pacIlpeesIeHUs H 6 H H H ‘
‘8 HO606IH€HI/I€ Y CHCTEMaTHU3allusl 3HaHUMH H 5 H 2 H H ‘
(OBLLEE KOJMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 2 [ |
11 KJIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IpOrpamMmsl ‘ KomnuecTBo 4acos ‘ OneKTpoHHBbIE (LIUPPOBLIE)
n/n Beero|| Kontponbubie | Ilpaktuueckue obpazoBaTenbHbIC PeCypCEI
paboThI paloThI
1 Crenens ¢ pallMOHAIBHBIM MOKa3areneM. [lokazarenbHast 12 1
¢ynkuus. [TokazaTenbHble ypaBHEHUS M HEPABEHCTBA
2  |Jlorapudmuueckas ¢pynkuus. Jlorapupmuyeckre ypaBHeHUS U 12
HEepaBeHCTBA
3 Tpuronomerpuyeckue GyHKIMH U UX TPAPUKH. 9 1
Tpuronomerpuieckrue HepaBEHCTBA
‘4 ”HpOI/ISBOHHaH. IIpumMeHeHne Mpou3BOIHON H 24 H 1 H H ‘
‘5 ”I/IHTeraJ'I Y ero MPUMEHEHHS H 9 H H H ‘




n/a

Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMel

KoanuectBo yacoB

OnexTpoHHbIe (LIU(POBLIC)

Beero|| Kontponbubie | ITpaktuueckue obpazoBaTenbHbIE PECypCEI
paboThI paboThI

‘6 ”CI/ICTCMH ypaBHEHUH H 12 H 1 H H ‘
‘7 ”HaTypanLHHe U LeJIBlE Yuciia H 6 H H H ‘
‘8 HHOBTopeHHe, 000011IeHHEe, CHCTEMATH3aIMI 3SHAHUH “ 18 “ 2 H H ‘
(OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 | 0 | |
11 KJIACC

Ne || HaumeHoBaHuE pa3ieiioB U TEM IPOTPAMMBI ‘ KommuectBo wacos ‘ DnekTpoHHbIe (IU(pPOBHIE) 0Opa3zoBaTEIbHBIC

n/m Bcero|  KonrposbHble [IpakTHyecKue peCypehl

paboThl paboThI
‘l HTena BpaIieHus H 12 H H H ‘
‘2 HO6’béMI)I Tel H 5 H 1 H H ‘
‘3 HBGKTOpH Y KOOPJIMHATHI B IPOCTPAHCTBE H 10 H 1 H H ‘
4 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 7 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOT'PAMME
11 KJIACC

Ne HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBI ‘ KonuuecTBo yacos ‘ DnexTpoHHBIE (IIUPPOBLIE) 00pa3zoBaTeNbHbIC

n/m Beero||  KourtposbHbie I[TpakTHuecKue pecypceel

paboThI paboThI
‘1 ”MaTCMaTI/I‘{eCKOG 0’KMJAHUE CIyYallHON BEJIMYHUHBI H 4 H H H ‘
2 Jlucriepcust M cTaHIApPTHOE OTKJIOHEHUE ciydyaiHoi || 4 1
BEJTUYIHMHBI

‘3 ”3aKOH OOJBIINX YUCEN H 3 H H 1 H ‘
‘4 ”Hel‘[pepLIBHLIC CIIy4aifHbIE BETUYMHBI H 2 H H H ‘




Ne HaunmenoBanue pa3zienoB U TeM nporpaMmbl ‘ KonuuecTBo uacoB ‘ DnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE
n/n Beero||  KourposbHbie [TpakTHuecKue peCypehL
paboThI paboThl
) L | |
‘5 ”HOpMaJIBHOG pacnpeeneHus H 2 H H 1 H
6 [ToBTOpEeHME, 00600IIEHUE 1 CUCTEMATH3AIUS 19 2
3HaHUI

(OBILEE KOJIMYECTBO YACOB 10O [IPOTPAMME || 34 ||




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Anrebpa u Havyasa MaTeMatudeckoro ananusa. 10-11 kmaccel/ aBTopsl: Anumos 11 A.,
Kossirun FO.M. u n1p. — Mocksa. — [Ipocsemenue. - 2020

I'eomerpus. 10-11 xmaccel/ aBTOphl: byTry3oB B.®.,B.B. IlpacomoB m ap. — MockBa. —
[Tpocsemenue.-2020
METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Anrebpa u Havyasa MaTeMaTudeckoro ananusa. 10-11 kmaccel/ aBTopsl: Anumos 11 A.,
Kosmsirua FO.M. u 1p. — Mocksa. — [Ipocsemenue. - 2020

I'eomerpus. 10-11 xmaccel/ aBTOphl: byTry3o B.®.,B.B. IlpacomoB m ap. — MockBa. —
[Tpocsemenwue.-2020

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edso0.ru
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