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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yudeGHOro kypca «l'eomerpus» 0a30BOro ypOBHSA IS
oOyuaromuxcs 10 —11 «kmaccoB paspabortaHa Ha ocHoBe DenepaibHOTO
rOCYJapCTBEHHOT0 00pa30BaTEIBLHOIO CTaHJapTa cpeiaHero oduiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIBIBIIEMBIX K MATEMaTHIECKOMY
o0pa30BaHuI0, U TPaJHULMA POCCHICKOro oOpa3oBaHus. Peanuszanus mporpammsl
o0ecrieurBaeT OBNAJICHHE KIIOYEBBIMA KOMIETCHIHUSMH, COCTABJISIONIMMH OCHOBY
IUIE CaMOPa3BHUTHS U HETPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh OOMIEKYIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATEIHLHOTO PA3BUTHS JTUUYHOCTHA O0YJaIOIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOrOo Kypca TEOMETpHMM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHus OOYyCJIOBJICHA TMPAKTHYECKOW 3HAYMMOCTBIO METAalpeIMETHBIX |
NPEIMETHBIX pPE3yJbTaTOB OOYYCHUS TEOMETPHMHM B HAIPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydwaromuxcs, (opMupoBaHus (PYHKIIMOHAIBLHONH MaTeMaTHYECKOU
I'PaMOTHOCTH, M3yYCHHUS JIPYTUX yYEeOHBIX IUCHHUILIMH. Pa3BuTHE y 0Oydarommxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYIIHOCTH W TPOUCXOXKJICHUHW TCOMETPUUYCCKUX
abCTpakiuii, COOTHONICHHH pEAJTbHOTO W HWJCAITBHOTO, XapakTepe OTpaKeHUS
MaTeMaTUYECKOW HAYKOW SIBIICHUI M MPOIECCOB PEATbHOTO MHpPa, MECTE€ T€OMETPHUHU
B CUCTEME HAayK M POJIM MAaTEMaTHYECKOTO MOJICITUPOBAHUS B HAYYHOM TIO3HAHWH U B
NpaKTUKE CIIOCOOCTBYET (DOPMHPOBAHHWIO HAYYHOT'O MHPOBO33PEHUS yUAIIMXCS, a
TaK)Ke KaueCTB MBIIUICHUS, HEOOXOAMMBIX JUIA aJanTallid B COBPEMEHHOM
0011IeCTBE.

['eomeTpust sBISETCS OMHUM K3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHETO
obOmero oOpa3oBaHMs, TaK Kak oOecredyrBaeT BO3MOXKHOCTh M3Y4YeHHUS Kak
JTUCIHUILINH €CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIUICHHE, (QOpMHpyeMOe TMpPU HW3YYCHUH OOYYarOIIUMUCS
MOHATHUIHBIX OCHOB TEOMETPUH M TTOCTPOSHUH LIETIOYKU JIOTUUECKUX YTBEPKICHHUH B
XOJIE PEIICHHsI TEOMETPUIECKUX 3a]1a4, yMEHHE BBIIBUTATh U OMPOBEPTaTh TUIIOTE3bI
HETMOCPEJICTBEHHO HCIOJB3YIOTCS TPU  PEHICHHH 3a/lad  €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJACTAX JMAESATENBHOCTH dYenoBeka. OpHEHTAIMsl dYeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIHAIBHOrO OBITHS, (opma
OTPaXKCHHUS OKPYKAIOMIETO MHUPA, YCIOBHE YCIEIIHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3zoBaHus qeHCTBUTEILHOCTH. OniepupoBaHie MPOCTPAHCTBEHHBIMHU 00pa3aMu
OoOBEIMHSCT Pa3HbIC BUBI yUEOHOW M TPYMOBOH JESITCIBHOCTH, SBJISETCS OJHUM W3



npo¢eCCUOHANbHO Ba)KHBIX KAa4yeCTB, MOATOMY aKTyalibHa 3a7adya (OpMHUpPOBaHUS y
o0yyJaromuxcs MPOCTPAHCTBEHHOTO MBINIJICHUSI Kak Pa3HOBUIHOCTH OOPa3HOIo
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
NEATeNIbHOCTU 110 MHOTMM HaIlPaBIICHUSIM.

[enb ocBoeHMS MporpaMmbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE
oOydyeHuss — o01ieo0Opa3oBaTeibHOE U OOIIEKYJIbTYPHOE pPa3BUTHE OOYYarOUIUXCs
yepe3  o0ecreyeHWe  BO3MOXXHOCTU  NPUOOpPETEHUSs W HUCIOJIb30BaHUS
CHUCTEMATHYECKUX TCOMETPUUECKUX 3HAHUW U NEUCTBUH, CrelU(PUUHBIX T€OMETPHUH,
BO3MOXKHOCTH YCIIEUTHOTO TPOJOKEHUSI 00pa3oBaHUsl IO CHEHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpun Ha 0a30BOM YpOBHE NpeJHa3HauYe€Ha s
o0ydJaromuxcs CpeaHel IMIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha
YpOBHE OCHOBHOTO o00miero oOpa3zoBanus. Takum o0pa3om, oOydarommuecss Ha
0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIME MaTEeMaTUYECKUE YMEHUsI, CBSI3aHHBIE CO
crienuPpUKOd TEOMETPUH M HEOOXOIUMBIC JJIsi KU3HM B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh U3YYUTh F€OMETpHI0 Oosee TiyO0oKo, eciiu B
NajdbHEWIIEeM BO3HUKHET HEOOXOJAMMOCTh B TEOMETPUUECKHUX 3HAHMUIX B
npodeccuoHaIbHOM 1eATeTbHOCTH.

JlocT>kKeHUEe 1IeJIM  OCBOEHUS TMPOrpaMMbl  OOECIICUMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX  3ajad. [lpuopuTeTHBIMM  3aJayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (QopmupoBaHue MPEACTABICHHUS O T€OMETPHUH KaK YACTH MUPOBOM KYJIBTYpPHI

U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe IPEICTABICHNS O MHOTOIPAaHHUKAX U TelaX BpPaIlEHUs KaK O
BOXHEUIINX MaTeMaTHUYEeCKUX MOJIENSAX, TO3BOJISIIOIIUX OIUCHIBATh |
U3y4aTh pa3Hble SABICHUS OKPY>KAIOIIETO MUPA;

e (QopmupoBaHHEe YMEHUS paCllO3HABAaTh HA YEPTEkKaX, MOJEISIX U B PEaIbHOM
MUpPE MHOTOTPaHHUKHU U TEJIa BPAICHUS;

e OBJAJCHHE METOJaMU PEIICHHs 3a7ad Ha TOCTPOCHHS Ha HM300pa’KEHUIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmMupoBaHue yMEHHS OMNEPUPOBATH OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJICHUE AITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB 3a/1ay; (OPMHUPOBAHUE
YMEHUS TMPOBOJAUTH HECIOXHBIE J10KA3aTelbHbIE PACCYXKICHUS B XOJE
pelieHns  CTepEOMETPUYECKMX 3aJad M 33aJad C  [PaKTUYECKUM
COJIep’KaHHEM;

e Pa3BUTHE HHTEIUICKTYAJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0ydarommxcs,
MO3HABATEILHON aKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHUH, KPUTHYHOCTH
MBIILICHUS;



e (¢opmupoBaHue (yHKIMOHAIBHOW TIPpaMOTHOCTH, PEJIEBAHTHOU TE€OMETPHHU:
yYMEHHUE PaclO3HABaTh MPOSBICHUSI T€OMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHbIX YXU3HEHHBIX CUTYalUsIX U TMPU U3yYECHUHU
IpPYrUX  y4eOHBIX  TPEJAMETOB,  MPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYIUPOBATh UX HA S3BIKE T€OMETPUU U CO3/1aBaTh
rEOMETPUYECKHE MOJIEIH, MPUMEHSATh OCBOCHHBIM M€OMETPUUYECKUM ammnapaT
JUISL pelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX 3a/Jad, WHTEPIPETUPOBATH U
OIICHUBATH MOJYYECHHBIE PE3YJIbTATHI.

OTANYUTENHHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIISIETCS BKJIIOYEHHE B KypC
CTEpPEOMETPHUH B Hauaje €ro M3y4deHus 3ajay, pelracMbIX Ha YPOBHE UHTYUTUBHOTO
MO3HaHMS, W OMpeJeIEHHBIM 00pa3oM OpraHu30BaHHas pabdoTa HAJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO  MBIILICHHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTmaéTcss HATVISIAHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHUs, TO
€CTh TCOPETHUECKHE 3HAHUS UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JeATebHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEJACTABICHUN Y
yUYalIuxcsi B Kypce CTepeOMETPUH MPOBOAMUTCS 3a CUET pelICHUs 3a]a4 Ha CO3JJaHue
MPOCTPAHCTBEHHBIX O00Opa30B W 3ajad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Coznmanue oOpa3a TMpPOBOAMTCS C ONOPOM HAa HAMVIAIHOCTH, a
orepupoBaHue 00pa3oM — B YCIOBHUSX OTBJICUEHUS OT HATJIAJHOCTH, MBICIIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPHKAHUSA.

OcHOBHBIE conepkarenbHble JUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «lIpsmMple W MIOCKOCTH B NMPOCTPAHCTBE», «Tena BpamieHUs»,
«BekTopbl U KOOpJIMHATBHI B MPOCTPAHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMECHUU
pacmpenensieTcss He TOJIbKO MO COJepPKATEeIbHBIM JIMHUAM, HO U 10 ToJaM O0y4YeHHUs
Ha YpOBHE CpeIHeTo 001ero oopa3oBaHusI.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHS paboyeil mporpamMmbl, pacupeneiaéHHbIM 10 ToJaM  OOydYeHHs,
CTPYKTYPHPOBAHO TaKKM 00pa3oM, 4TOOBI OBIaJCHHUE T€OMETPUUCCKUMHU TTOHSITHIIMHU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCIE0BATEIBHO U TOCTYNATENBHO, C COOTIOCHUEM
MIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE€ 3HAHHS BKJIIOYAIHUCH B OOIIYIO CHCTEMY
T€OMETPUYECKUX MPEACTABICHUN 00yUYaIOMUXCs, paciiupsis u yriayosss e€, oopaszys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha wn3ydenue reomerpun orBoautcs 2 yaca B Henenro B 10 knacce u |1 yac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHATHUS CTEpEOMETPUU. TouKa, Mpsamas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCHMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU
U CIIEJICTBUA U3 HUX.

B3anMHOE pacnosiokeHue NpsSIMbIX B NIPOCTPAHCTBE: IEPECEKAIOIIHECS,
napajuielbHble M CKpeluBaromuecss npsmeie. [lapaiienbHOCT,  NPAMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: TNapajjieibHble TPsSMbIE B  MNPOCTPAHCTBE;
NapaieIbHOCTh TPEX NPSMBIX; MAPAIIICIBHOCTh MPSAMOM M IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU  CTOPOHAMM; YroJ MEXAY NpsIMbIMH B TPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEN: MapajulebHbIE IIOCKOCTH; CBOMCTBA MAapalIEIbHBIX
miockocTeit. IIpocTelinue mMpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETpadp,
KyO, mapaiejaenunes; ToCTPOCHHE CEUCHU.

[TeprieHAUKYJISIPHOCTh MPSAMON W IUIOCKOCTH: MEPHEHIUKYJISIPHBIE TMPAMBIE B
MPOCTPAHCTBE, MPSIMbIC MAapAJJICTbHbIC U NEPIIEHIUKYISIPHBIE K TIJIOCKOCTH, MPU3HAK
NEPHEHIUKYISPHOCTU NMPAMOM U MIIOCKOCTH, TEOpPEMA O MPAMON NEPNEHINKYIIIPHON
IUIOCKOCTH. YTJbl B TMPOCTPAHCTBE: YrOJ MEXAYy MPsSMOA U IUIOCKOCTBIO;
IBYTPaHHBIM yroji, JWHEWHBIA Yroa JBYrpaHHOro yria. llepneHaukynsap w
HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PAcCTOSHUE OT MPsSMOU MO
IUIOCKOCTH, MPOEKIUs (UTYphl HA IIOCKOCTh. [lepneHANKYISpHOCTh IMIIOCKOCTEH:
MPU3HAK  MEPHCHAUKYISPHOCTH  JABYX  IUlockoctei.  Teopema o Tpéx
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOT'PAHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIC MHOTOIPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosbHas
Mpu3Ma; TPaHW M OCHOBAHUS TPHU3MBI; MpsSMas W HAKJIOHHAS TPU3MBI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. llapamnenenunesn, mpsMOyroJbHbIM MMapauIeICIUIE
u ero coucrsa. [lupamuaa: N-yrojibHas nupamua, rPaHd U OCHOBAHUE MMUPAMUIBL;
OOKOBasi M TOJTHASI TMOBEPXHOCTh MUPAMUJBI, MPABUIbHAS U YCEUEHHAS] MHPAMHIIA.
OneMeHTbl Tpu3Mbl W nupaMulbl. [IpaBuUibHBIE MHOTOTpaHHUKHU: TOHSITHE
MPaBWIBHOIO MHOIOTPAHHMKA; IMpaBWIbHAS IMpU3Ma M MNPABUJIBHAS IHPAMUIA;
MpaBUJIbHAS TPEYroJibHAsl MUpaMUJia U MPaBWIbHBIA TeTpadip; KyO. [IpeacraBienue
O MPABUJIBHBIX MHOTOIPaHHUKAX: OKTa’p, A0JIeKa’Ap U ukocadap. CeueHus MpUu3Msl
Y IUPAMU/IBI.



CummeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTENBHO TOYKH, HNPSIMOM,
IJIOCKOCTU. DJIEMEHTHI CHMMETPHUM B MUPaMUIAX, NapauIeIEININeNaX, MPaBUIbHBIX
MHOTI'OTPaHHHKAX.

Brrunciienne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTM M TOJHOM MMOBEPXHOCTU MPSAMOM MNPU3MBI, IJIOLIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MpPsAMOM mpu3Msbl. [lnomans 0okoBoM
IIOBEPXHOCTH W TOBEPXHOCTH IMPABWIBHOM MHUpPAMHUIBI, TEOPEMa O IUIOIIAAU
yceu€nHol nupamuabl. [lonstie 06 00béMe. O0BEM MUpPaMUIbI, TPU3MBI.

[logoOuble Tena B mpocTtpaHcTBe. COOTHOLIGHHS MEXKAY IUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KVIACC

TeJia BpalueHus

HunuHapudeckasl MOBEPXHOCTh, 00pa3yIoNIUe UIMHAPUIESCKON MOBEPXHOCTH,
OCh IMWIMHAPUYECKON moBepxHocTh. [lumuuaap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpa3yrolas U 0Ch; MIIOMIaAb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckass mOBEpXHOCTh, 0Opa3zyroIiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MmoBepXxHOCTU. KOHyC: OCHOBaHWE W BepIlIMHA, 00pa3yromas u
OCb; IJIOMIA b OOKOBOM M MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromye u
BBICOTA; OCHOBaHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa wm map: UeHTp, paauyc, IUAMETP; IUIONIA[b IMOBEPXHOCTH Ccdephl.
BzaumHoe pacnosoxkeHue cdepbl U MIOCKOCTH; KacaTellbHasl IUIOCKOCTh K cdepe;
10 b cephl.

N300pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KomOunaruy ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMcTBa 00bEMOB Ten. Teopema 06 o0BEME
MPSIMOYTOJILHOTO TapajuieNienumnena u ciaeacTsus u3 He€. O0bEM MUIHHIPA, KOHYCA.
O0bEM mapa u wiomaas cQepol.

[lomo6ubie Tema B mpoctpancTBE. COOTHOIICHHS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus nunuHapa (mapauielbHO U NEPHEHAUKYISIPHO OCH), CEUEHUSI KOHYca
(mapaseabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPANMHATHI B POCTPAHCTBE

Bektop Ha miockocTd U B mpocTtpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasioxeHue BEeKTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio nmapannenenumnena. Pemenue 3aiad, cBSI3aHHBIX C IPUMEHEHUEM
mpaBWwi1  JeWCTBUM ¢ Bekrtopamu. [IpsMoyronpHass cucrema KOOpPAMHAT B



npoctpancTBe. Koopnuuarel Bekropa. [Ipocrelimue 3amadyn B KOOpAWHATAX. YTOJ
Me)y BekTopamu. CKalsipHOE ITPOU3BEICHUE BEKTOPOB. BhIUNCIEHNE YIIIOB MEXKIY
OpSAMBIMA M IUIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NPH PELICHUH
r€OMETPUUECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHMS TMpOrpaMMbl y4eOHOro mpeamera
«MatemaTuka XapakTepHU3yITCs:

I'pa:xknanckoe BocnnuTaHme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUU O0YYAIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4WI€HA POCCUICKOTr0 00IIeCcTBa, MPEJACTaBICHUEM O MAaTEMAaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U MP.), YMEHUEM B3aMMOJICCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUHUCKOM TPaKJTAHCKOW WIEHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCUMCKONH MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONM MATEMATHYECKOM IIKOIBI, K
UCIIOJIb30BAaHUIO DJTHX JIOCTIDKCHMH B JAPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/a; chOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, ATUYECKOrO0 TMOBEICHUSA, CBSA3AHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JIOCTHXKEHUNM HAYKH U JAEATEIIbHOCTHIO YUYEHOT0; OCO3HAHUEM JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOUas 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUN, pacCy ACHUN; BOCHIPUUMYNBOCTHIO K
MaTeMaTU4YEeCKUM ACTIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIMTAHME:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYeCKHe 3HaHUS B
WHTEpEcax 30pOBOTO U 0e30macHoro o0pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3I0POBOC THUTAaHHWE, COATAHCHUPOBAHHBIA PEXKUM 3aHATHH H
OTIbIXa, peryiisipHas (U3NYecKass aKTUBHOCTH); (PM3HUECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATEIbHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYNy, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; HUHTEPECOM K
paznuuHbIM cepam npodeccunoHanbHON AESTEILHOCTH, CBI3aHHBIM C MAaTEMATUKOM
1 e€ MPUJIOKECHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIe nmpodeccun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTHYeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHMIO Ha TMPOTSKEHUM BCel
KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4YeCKON HAIPaBICHHOCTH.

IKO0J0rHYeCcKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYphbl, IOHUMAHHEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOILIECCOB HAa COCTOSHUE MPUPOIHON W COLUAIBHOM
Cpe/bl, OCO3HAHUEM TJI00aLHOTO XapaKTepa dKOJIOTHYECKUX MPoOIIeM; opreHTaIuen
HAa TMPUMCHEHUE MATeMaTHYeCKUX 3HaHUU Ui pelnieHus 3a1ad B 00JacTu
OKpY)Karolel cpejpl, IUIAHUPOBAHHUS TIOCTYNKOB M OLEHKU HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHMsS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKU, TOHUMAHUEM MAaTEeMaTHYECKOM
HAyKHd Kak cepbl YeTIOBEUECKON NESITEILHOCTH, ITANOB €€ Pa3BUTUI U 3HAYUMOCTHU
JUISL pa3BUTHS 1TMBWJIM3AIMK; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKHA M MaTeMaTHYeCKOM
KyJIbTYpOH KaK CPeJICTBOM IMO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO
U UCCJIEIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHBIE pe3ybTaThl OCBOCHHSI TPOTPaMMBI YU4eOHOTO IpeaMera
«MatemMaTHKa XapaKTePU3yOTCS OBIIAJICHHEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsiIMU, YHUBEPCATbHBIMU PeeYISMUBHbIMU OeUCMBULMU.

1) VuueepcanvHvle  noznasamenvHvle  Oelicmeus, obecneuusaiom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCcOo8 0byuaowuxcs (0ceoenue
Memo0o8  NO3HAHUL — OKpyJicaiowjeco  Mupa,  NPUMEHeHue  J102UYECKUX,
UCCe008amenbCKUX onepayuil, ymeHut pabomams ¢ ungopmayuetr).

ba3oBble Jornueckue AecTBUA:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMaTUYECKUX
OOBEKTOB, TMOHSATHUW, OTHOIICHWA MEXIYy TMOHATUAMH; (HOPMYIUPOBAThH
OTpeJIeNICHNs] ~ TOHSITHH;  yCTaHABIMBATh  CYIIECTBEHHBI  TPH3HAK
KiIaccu(UKaIy, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;



BOCHPUHHMMATh,  (QOPMyIHpOBaTH U  NpeoOpa3OBBIBATh  CYXKICHHUS:
YTBEpJAUTEIbHbIE W OTpUILATENbHbIE, €IWHUYHBIE, YAaCTHbIE M OOLIUE;
YCIIOBHBIE;

BBISIBIIAITH MAaTEMaTUYECKHE 3AaKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYUS
B (aKkTax, JaHHBIX, HAOIIOJIEHUAX U YTBEPKICHUAX; Mpejaratb KpUTECpUU
IUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYMH;

JenaTh BBIBOJBI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO 10KA3aTEJIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMble W OT MPOTHUBHOIO), BBICTPAUBATh APIYMEHTAlLUIO, MPHUBOJUTH
OpUMepbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBI;

BbIOMpaTh Ccroco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumboJee MNOAXOAAIMI ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBble ucciienoBaTe/bLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCICAOBATCIILCKHUI MHCTPYMEHT ITO3HAHMS;
(GOopMyJIHpOBaTH BOIMPOCH], (PHUKCUPYIOIIME MPOTUBOpEUHe, Mpodiemy,
yCTaHABJIMBaTh  WCKOMOE H  JIaHHOE, (OpMUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIM AKCIIEPUMEHT, HCCIICTOBAaHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHHUS,
nporiecca, BBIIBICHHIO 3aBUCUMOCTEH MEXAYy OOBCKTaMH, SBICHUSMH,
TPOIICCCAMH;

CaMOCTOSITEILHO (OPMYJIHUPOBATH OOOOIIEHUS] W BBIBOJBI IO pPe3yibTaTaM
NPOBEACHHOTO HAOIOJCHUS, WCCIICIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKe BBIJIBHTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATH JePUIMTEI MHPOPMAILIMK, JaHHBIX, HCOOXOJAMMBIX JIJII OTBETA Ha
BOTIPOC U JIJIs PEIICHMS 3aa4H;

BBIOMpATh HMH(POPMALIMIO U3 UCTOYHMKOB Pa3JIMYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIUIO PA3IUYHBIX BUIOB U
dbopM IpeICcTaBICHUS;

CTPYKTYpPHpPOBaTh HMH(MOPMAIUIO, MPEACTABIATh €€ B pa3IuYHBIX (PopMmax,
UILTIOCTPUPOBATh rpad)UuCCKU;

OIICHHBATh HaJEKHOCTD uH(pOpMAaLIHH o CaMOCTOSITEIBHO
c(hOpMYIHMPOBAHHBIM KPUTCPHSIM.



2)  Vuueepcanvhvie = KOMMyHUKamueHuwle  Oelicmeus,  0becneuugarom

copMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo0wenue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKIICHHUSI B COOTBETCTBHH C YCIOBUSIMU U
IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSCHCHHS 1O XOIy pEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

e B XOJI¢ OOCYXKIEHHUS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
poOJIeMBI, pelraeMoi 3a/lay, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HAa IOWCK
PEIICHMS; COTIOCTABIIATH CBOM CYXACHUS C CY)KICHUSIMH JAPYTHX YYACTHHUKOB
auanora, OOHapy)XMBaTh Pa3IMYUE M CXOJICTBO TO3WMIIMH; B KOPPEKTHOMN
dopme popmMymupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e TMPEACTABISTH PE3yJbTAThl PEIICHUS 3a/Jaud, SKCIICPUMEHTA, UCCIICIOBAHNUS,
NIPOEKTa; CAMOCTOSTCIIBHO BBHIOMPATh (hOpMaT BBICTYIUICHHS ¢ YY4ETOM 3aad
NIPEe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHun4ecTBo:

e TIOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECCTBA KOMaHAHOW M WHIUBHIYaTbHOU
paboThl TpH pENICHUW Y4YeOHBIX 3ajJad; NPUHUMATH IIeJb COBMECTHOMH
NCATENBHOCTH,  IUTAHMPOBAaTh  OpPraHU3AIMI0  COBMECTHOM  paldoTHI,
pacnpenensiTh BHIBI PabOT, JJoroBapuBaThCs, OOCYXKIaTh TMPOIECC U
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFO/IEH;

e Y4acTBOBaTh B TPYNIOBHIX (opmax paboTel (0OCykaeHUsI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» U HWHBIE); BBIMOJHATH CBOIO YacTb pabOThl |
KOOPJMHUPOBATH CBOU JEHCTBUSA C IPYTMMHU WIEHAMHU KOMAaH/Ibl; OLICHUBATh
KauyecTBO CBOEr0 BKJIaJa B  OOUIMM MPOAYKT 1O  KPUTEPUSM,
c(hOpMYITHUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vuueepcanvuvie pecynamuensvie oeticmsus, obecneyusaiom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/1auu, BEIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

e BIQJETh HABBIKAMH  TO3HABATEIbHOW  pediekcMr Kak  OCO3HAHUSA
COBEpIAEMbIX JCHCTBUN M MBICIHTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca U pe3ysabTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1a4u;



e TNPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHMBAaTh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBSICHATH
OPUYMHBl JOCTHKEHHUS WM HENOCTWKEHHSI PE3YJNbTaTOB JEATEIIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, TIPsIMasi, TUIOCKOCTb.

[TpMEeHAT, aKCHOMBI CTEPECOMETPUU U CIEJACTBUS W3 HUX MPHU PCHICHUU
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh NOHATHAMU: APAIIICIBHOCTh U TIEPIICHIUKYISAPHOCTD MPSAMBIX U
TJIOCKOCTEM.

KnaccudunupoBaTte B3aWMHOE pAaCIONOKEHUE TPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYTPAHHBIA YTOJI, TPaHU JIBYTPAHHOTO yria, peopo
JIBYTPAaHHOTO yIJIa; JIMHEWHBIA Yrojd JBYITpaHHOTO YIJIa; TpajaycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA UM  HEBBIMYKIBIH
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIPAHHHKA, MPABUIILHBIA MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (MMHUpaMUja; MPU3MA,
IPSIMOYTOJILHBIN Mapasuienenumen, Kyo).

KiaccugunmpoBath MHOTOIpaHHUKH, BEIOUPAsk OCHOBAHUS IS KJIaCCU(PUKAITTN
(BBIMTYKJIbIE ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKH; MPABUIIbHBIE MHOTOTPAHHUKH; TIPSIMbIC
Y HaKJIOHHBIE TIPU3MBI, TTapaJICICTUTICbI).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIUITBI TOCTPOSHUS CEYCHH I, UCTIONB3YSI METOJI CIIEOB.

Ctpouth ceueHHss MHOTOTPAHHUKOB METOJOM CJICJIOB, BHITIOJIHATEH (BHIHOCHEBIE)
IJIOCKUE YEPTEeXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pemate 3amaun Ha HaXOXKJEHUE TEOMETPUYECKUX BEIWYWH MO 00pasiam Win
aNropuTMaM, TPUMEHSS W3BECTHHIE aAHAJIWTHYECKHE METONbl TIpU pElIeHUHU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 Ha BBIYHCICHHWE PACCTOSHUNU MEXIY IBYMS
TOYKAMH, OT TOYKHU JI0 MPSIMOM, OT TOYKH JIO TUIOCKOCTH, MEXTy CKPEIIHBAIOITUMUCS
MPSIMBIMH.



PemaTpe 3a7aui Ha HaxOXKJEHUE T'€OMETPUYECKUX BEJIMYUH MO 00paslam Hid
aNrOpuTMaM, MNPHUMEHSAS M3BECTHBIE AHAIUTUYECKHUE METOAbl IIPU PEIICHUU
CTAaHJAPTHBIX  MAaTeMaTHYECKMX  3aJad Ha  BBIUKWCIECHHUE  YIVIOB  MEXAY
CKPEIMBAIOUIMMHUCS  NPAMBIMM, MEXKIy HNpPsIMOM M INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI M TUIOMIAM TOBEPXHOCTEM MHOTOTPAHHUKOB (IpU3Ma,
nupamMyzia) ¢ NpuMeHeHueM (HOopMyJl; BBIYUCIATh COOTHOUIEHUS MEXAY IIOAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MOHATHUSMHU: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CUMMETPHUU; IEHTP, OCh U TUIOCKOCTh CUMMETPHUU (DUTYPHI.

W3Bnekath, npeoOpa3oBbIBATH U HMHTEPIPETUPOBATH HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTrypax, NPE/ICTABICHHYI0O Ha dYeprexax u
PUCYHKaX.

[IpumensTs reomeTpuueckue (akTbl s PEIICHUs] CTEPEOMETPUUECKUX 3ajad,
IIPEAIIONIAraroIIuX HECKOIBKO Iar0B PELICHUs, €CIU YCI0BUs IIPUMEHEHHUS 3a1aHbl B
aBHOU (popme.

IIpuMeHAT,  OpOCTEHIINME  IMPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAMTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh TONyYEHHBIE 3HAHUS Ha IIPAKTUKE: aHAJIU3UPOBATHh pEabHbIC
CUTyallUM W NPUMEHATh U3YyYEHHbIE IOHATHUS B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON NMPOOIIEMBI, MOIETUPOBATH peajbHbIE CUTYaIluU
Ha $3BIKE I'€OMETPHUM, HCCIENOBaTh IOCTPOEHHBIE MOJEIM C UCIIOJIb30BaHUEM
T€OMETPUYECKUX TMOHSATUH M TEOpeM, almapara anreOpbl; peliaTth MPaKTHYECKUe
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM M'€OMETPUUECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: IWIMHAPUYECKAsT TOBEPXHOCTh, OOpa3yronme
UUJTMHIPUYECKON TTOBEPXHOCTH; LIMJIMHAP; KOHMYECKas MOBEPXHOCTh, 00pa3yroline
KOHUYECKOM TTOBEPXHOCTH, KOHYC; c(heprudecKas MoBEpXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIMHIP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI MOJIYYEHUS TEJ BPAILLCHHUS.

KnaccudummpoBats B3aiMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOW CJIOW, OCHOBAaHWE IIAPOBOTO CJIOSl, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.



Boluncnsate  00BEMBI M IUIOHIAAM  TOBEPXHOCTEM  Tel  BpallleHUS,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOopMyI.

OnepupoBaTh MOHSITUSMHU: MHOTOTPAHHUK, BIUCAHHBIN B cepy U ONMUCAHHBIN
okoJ10 cepsl; cepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BblunchsTh COOTHOIICHUS MEXIY IUIOMIAIIMU TMOBEPXHOCTEH M o0bEMamu
MMOJOOHBIX TEI.

N3o0paxate uzyuaemble (QUTYpHl OT PYKH M C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInoHATh (BBIHOCHBIE) IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: Buj cBepxy, COOKY, CHU3Y; CTPOUTH CECUCHHUS TEJ BpaIeHUS.

N3Bnekarb, wuHTEpOpEeTHUpOBaTH U  NpeoOpa3oBbIBaTH HH(OpMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypaxX, MPEJICTABICHHYIO Ha uYepTexkax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMOJIHATE  JEUCTBUSL  CJIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIa1at0T.

[IpumensATh TpaBUIIO MapajuIeIEUIea.

OnepupoBaTh MNOHATUSIMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIrOJ MEXIAY
BEKTOPAMHU, CKAJSPHOE IMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxomute cymMy BEKTOpPOB M NMPOU3BEICHUE BEKTOPA HA YHCIO, YTOJI MEXIY
BEKTOPAMH, CKAISIPHOE TMPOU3BEICHUE, PpACKIAAbIBATH BEKTOp MO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JEKApPTOBOM CUCTEME KOOPAUHAT.

[IpuMeHsaTH TeoMeTpudeckre (HAKThI ISl PEIICHUS CTEPEOMETPUUYSCKUX 3aj1ad,
MPEANOJIATaOIIMX HECKOJIBKO IIATOB PEIIEHUS], €CIU YCIOBUS ITPUMEHECHUS 3a/1aHbI B
SIBHOU (hopme.

Pemare mnpocreimive reoMETpUUYECKHE 3aJayd Ha MNPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemare 3amaum Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKHMX OTHOIICHUM H
HaxO0XXJICHHUE TE€OMETPUUYCCKUX BEJIUYMH 110 0oOpas3laM WM ajJropuTMam, IMPUMEHSS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IpumensaTh  mpocTeHIIME  TPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aay.

[TprBOIUTE TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJEC U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpumeHsATh TOJMydeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEATbHBIC
CUTyallMd W TIPUMEHSTh HW3YYCHHBIE TIOHSTHS B TMPOILECCE TIMOUCKA PEHICHUS



MaTeMaTu4ecku c(popMyInpoOBaHHON NMPOOIEMBbI, MOAEIUPOBATH PEATIbHBIE CUTYaLlUN
Ha S3bIKE TE€OMETPUM, HCCIEI0BATh IOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
Tr€OMETPUYECKUX MOHATUM M TEOpEM, almapara ainreOpbl; pelaTrbh MpPaKTHYECKUe
3a/1a4M, CBSI3AHHBIE C HAXO0XKJIECHUEM I'€OMETPUUECKUX BEIIMUHH.



MMOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma yueOHOTO Kypca «AnreOpa ¥ Hayajga MaTeMaTUYECKOTrO
aHanu3a» 0a3oBoro ypoBHs misa oOydaromuxcs 10 —11 xmaccoB pa3paboraHa Ha
ocHOBe DenepanbHOTO TOCYAaPCTBEHHOTO 00pa30oBaTENbHOTO CTaHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIA,
OPEIBSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, W TPATUIMI POCCHUHCKOTO
oOpazoBanusa. Peanmuzanusi mporpaMMbl 00€CIeYMBAECT OBJAJACHHUE KIIOUEBBIMU
KOMIETCHIIMSIMH, COCTABIISIONIMMU OCHOBY JJISi CAaMOPAa3BUTUS U HEMPEPHIBHOTO
0o0pa3oBaHMs, METOCTHOCTh OOMIEKYIBTYPHOTO, JHYHOCTHOTO W IO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYeCKOrO aHalW3a» SBISETCS OJHUM W3
HanboJiee 3HAaYMMBIX B IIPOrpaMMe CTapiiel MIKOJIbI, MOCKOJIbKY, C OJHON CTOPOHHBI,
OH o0ecreynBaeT WHCTPYMEHTAJbHYIO0 0a3zy JUisi M3y4eHHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYrod CTOpPOHBI, (POpMUPYET JOrM4YecKkoe M abCTpakTHOE
MBIIIUJICHHE y4YalllUXCd Ha YPOBHE, HEOOXOJUMOM JUIsl OCBOGHUS KYpPCOB
nH(pOpMAaTUKH, 00IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
y4alllecsl OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMynHpyeT CBOM TOCTHKEHHS B MaTEMaTUYECKOH hopme.

Kypc anrebpbl u Hayal MareMaTHUYeCKOro aHaju3a 3aKJIaJbIBa€T OCHOBY JJIS
YCIICIIHOTO OBJIaJICHUS 3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIIMI SKOHOMHKHA MU OOIIECTBEHHOW >KM3HHU, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOJIH30BATh
UX B TMOBCEIHEBHON XM3HHU. B TOXKe BpeMs oBnazeHue aOCTPAKTHBIMU U JOTHYECKU
CTPOTMUMH MAaTEMaTUUYECKUMHU KOHCTPYKLIMSIMH pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  yTBEP)KIEHUS, HCIIOIH30BATH
00001IeHne W KOHKpeTH3aluio, abCTparupoBaHWe U aHAJIOTHIO, (opMHUpYyeT
KpeaTUBHOE M KPUTHYECKOE MbIIUIeHHE. B xome wu3ydeHus anreOpbl W Haval
MAaTEMaTHYECKOr0 aHajn3a B CTAPILIEH IIKOJE yYalluecs MOJIyYarOT HOBBIM OIBIT
pelIeHUs] NPUKIAIHBIX 3aJad4, CaMOCTOSATEIBHOIO IIOCTPOCHUS MaTeMaTUYECKUX
MOJIEJIEH pealbHbIX CUTYallui U UHTEPIIPETALMHU MMOJYYEHHBIX PEIICHUM, 3HAKOMSATCS
C IpUMEPAMHU MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJJAIOIIMMMCS MAaTEMATUHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HauMTENbHBIM BOCHHUTATEIbHBIM MOTEHI[MAJIOM, KOTOPBII
peanm3yeTcss Kak dYepe3 ydeOHBIM MaTepuall, CrocoOCTBYOmUNA (GOPMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHUSA, TaK M Yepe3 chenuduky ydeOHOW JesATEITHHOCTH,



TpeOyIolel caMOCTOATEIbHOCTH, aKKYPaTHOCTH, MPOAODKUTENIBHON KOHLIEHTpAluU
BHMMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTonuku oOydeHHs anredpe v HayajiaMm MaTeMaTHYeCKOro aHayin3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrpykTypa Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOIO aHaIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKNE JIMHUU: «YHUcCna W BBIYHUCICHUS»,
«DyHkuuu U rpadpuku», «YpaBHEHUs U HepaBeHCTBa», «Havana matemaTuueckoro
aHanu3a», «MHOXKeCTBa U JOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUM M3Y4YalOTCsl HAa MPOTSHKEHUHM JBYX JieT OOydeHHs B cTapuieil IIKoJje,
€CTECTBEHHO JOMOJHAA JAPYr Jpyra M MOCTENEHHO HACBIASICh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIA Kypc SIBISIETCS UHTETPAaTUBHBIM, TTOCKOJIbKY OOBEAUHSET B ce0e
coJiepKaHhe HECKOJbKMUX MaTEMaTUYECKUX JUCUUIUIMH: aiaredpa, TPUTOHOMETPUS,
MaTeMAaTUYECKU aHann3, Teopusi MHOkecTB U Ap. [lo mepe Toro kak ywamuecs
OBJIaJIeBalOT BcE Oosiee IIMPOKMM  MaTEMaTHYECKUM  ammapaToM, Yy HHX
nocieoBaTeibHO  GOpPMHUpPYETCS M COBEPIICHCTBYETCS  YMEHUE  CTPOMUTH
MAaTE€MAaTHYECKYI0 MOJEIb PEAIbHON CUTyallMH, MPUMEHSATh 3HAHUS, MOJyYCHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTHYECKOrO aHaiu3a», JJIsd  pelieHUs
CaMOCTOSATEIbHO  COPMYJIMPOBAHHONM  MaTeMaTUYeCKOM  3ajJayd, a  3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

CogaepxaTenbHO-METOANYECKAsA JMHUS «Yucna W BBIUKCICHUS) 3aBEpLIACT
(dbopMHUpOBaHUE HABBIKOB HCIOJB30BAHUA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW ImKosie. B crapmeld mkose ocoboe BHUMaHUE YJEISeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUKUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3aMUCH  JACHCTBUTEIHHOTO YHCIA, YMEHHE
pPallMOHAJILHO BBINOJIHATH JEUCTBUS C HHUMH, [Je€JIaTb NPUKUAKY, OLICHUBATh
pesynbrar. OOyuammuecss TMOJIy4aloT HABBIKU MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUSL JEHCTBHM C YWCIaMM, 3allMCAaHHBIMM B CTaHJApTHOW (opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansag «YpaBHEHHMS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUU BCErO
oOyueHuss B cTapliedl IIKoJie, IOCKOJbKY B KaXKIOM pasfele MporpaMMbl
IPEeIyCMOTPEHO pElIeHHE COOTBETCTBYIOMMX 3adad. OOydaromuecss OBIaJEBAaIOT
Pa3IMYHBIMU  METOJAMM PELICHUS] LENbIX, PAalUOHAIBHBIX, HWPPAUUOHAIBHBIX,
MOKa3aTeJIbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUI, HEPAaBEHCTB
u ux cuctem. [lomyueHHble YMEHUS UCHOIB3YIOTCS MPH UCCIEIO0BAaHUM (YHKIHH C
IIOMOIIBIO TPOU3BOAHOM, PEUICHWM MNPUKIANHBIX 3a1a4 M 3a4a4 Ha HAXOXKJCHHE
HanOOJBITUX W HAUMEHBINX 3HaueHWW GyHKIWU. J[aHHAs copeprKaTenbHas JTUHUS
BKJIIOYAET B ceOsl Takoke (POPMUPOBAHUE YMEHHI BBIIOIHATH PAcu€Thl M0 GopMynam,
npeoOpa3oBaHusl LENbIX, PAIIMOHAIBHBIX, HPPAMOHATIBHBIX U TPUTOHOMETPHUECKHUX
BBIpaXKEHUM, a TaK)Ke€ BBIPAKECHUI, coJlepkKalluX CTerneHu u jorapudmel. brarogaps



W3YYCHUIO anreOpanueckoro MaTepuana TMPOMCXOIUT JallbHEHIIee pa3BUTHE
ANTOPUTMHUYECKOTO W aOCTPAKTHOTO MBINIICHUS ydanuxcs, GOpMUPYIOTCS HAaBBIKU
JIEAYKTUBHBIX PAaCCYKICHUH, pabOThl ¢ CHMBOJBHBIMH (OpPMaMH, TMPEICTABICHUS
3aKOHOMEpPHOCTEW W 3aBUCMMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AnreOpa
npemnaraeT d(QQPEKTUBHBIE WHCTPYMEHTHI JUIA PEIICHHWS MPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a/Jad, HArJISIHO JCMOHCTPHUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

CopnepxarenpbHo-MeTOAMYECKass JMHHS «DYHKIIMH ©W  TpaduKU»  TECHO
MEePETUIeTaeTCs C IPYTUMU JIMHUSAMH Kypca, TIOCKOJBKY B KAaKOM-TO CMBICITE 3a7dacT
MOCJIeIOBATEIBHOCTh M3YUYCHHsI MaTepuaia. V3yueHue creneHHOW, MoKa3aTelbHOM,
JorapupMUYECKONH W TPUTOHOMETPUYCCKUX (GYHKIIUHA, WX CBOWCTB M TpaUKOB,
UCTIOJIb30BaHNe (DYHKIMHM IS pelieHus 3a7ad U3 JAPYTUX YYCOHBIX MPEIMETOB H
peaNbHOW JKM3HU TECHO CBS3aHO KaK C MaTEeMaTHYEeCKUM aHAJM30M, TaK U C
pelICHUEM ypaBHCHHM M HepaBeHCTB. [Ipu 3ToM OOJbIIOe BHUMaHUE YACISCTCS
(GOpMHUpPOBaHUIO YMEHHS BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJyYeHHbIC (YHKIIMU, CTPOUTh UX rpaduku. Marepuai
OTOW COJEPIKATEIbHON JIMHMM HAalleJCH Ha pa3BUTHC YMCHUH W HAaBBIKOB,
MO3BOJISIONIUX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIIMUMHAMHU B Pa3IMYHON (hopme:
aHAIMTHYECKOU, Tpad)uuecKoi U ciioBecHOW. Ero m3ydeHne criocoOCTBYET pa3BHTHIO
QITOPUTMHYECKOTO MBINIJICHHS, CIIOCOOHOCTH K OOOOIICHHWI0O W KOHKpETH3aIlWH|,
UCTIOJIH30BaHUIO aHAJIOTHH.

ConmepxxarenpHast nuHHS «Hadama MaTeMaTHUECKOTO aHajn3a» IMO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK W TMPHUKIATHBIX 3ajad,
JOCTYIHBIX OOYYaIONIMMCS, ¥ KOTOPBIX IOSBISETCS BO3MOXHOCTH HCCJICIOBATH H
CTpOUTh rpaduku GYyHKIHMH, ONPEeIaTh UX HANOOJbIITNE U HAUMCHBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOMAAH (GUTYp W OOBEMBI TN, HAXOJHTh CKOPOCTH H YCKOPEHUS
nporieccoB. JlaHHas conep)kaTeNbHas JMHHUS OTKPHIBAET HOBBIC BO3MOXHOCTH
MOCTPOCHUSI MAaTEMaTHYCCKUX MOJIEICH peallbHBIX CHTYallMid, HaXOXKICHUS
HAWJIY4IIeTO PEIICHUS B TPUKIATHBIX, B TOM YHCIE COIUATBHO-IKOHOMUYECKHUX,
3alayaX. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTUYECKOTO aHaju3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-JIOTHYECKOTO W KPEATHBHOTO MBIIUICHHS,
dbopMHUpPOBaHUIO YMEHHUI pacTO3HABaTh MPOSBICHUS 3aKOHOB MAaT€MaTHKH B HayKe,
TEXHUKE W ucKyccTtBe. OOydarommuecss y3HAIOT O BBUIAIOMIMXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConepkaTenpbHO-MeTOANYECKass JTUHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUHM  MHOXECTB.  T€OpETHKO-MHOXECTBEHHBIC
MPE/ICTABIICHNS TPOHU3BIBAIOT BECh KypC INKOJBRHON MaTEeMaTUKH W TPEaararoT
HanOoJiee YHUBEPCAIbHBIA SI3BIK, OOBEAUHSIONIMN BCE pa3jeibl MaTeMaTHKA U €€
MPWIOKCHUH, OHW CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKHWE UCHIUIUIMHBI B €IUHOC



nenoe. [loaToMy BaKHO HaTh BO3MOXKHOCTH IIKOJBHUKY HOHMMAaTb TEOPETHUKO-
MHOXKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTHKM M MCIOJIb30BaTh €ro I
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anre0Opa 1 Hayajga MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBaHUs, KOTOpbIE€ MNPU3BaHbI CHOPMUPOBATH
HAaBBIKM ITOCTPOCHUSI MOJEJEN PEANbHBIX CUTYAlMi, UCCIEAOBAHUS 3TUX MOJEIEN C
MOMOIIBIO anmapara anreOpbl M MaTEeMaTHYECKOro aHajlh3a W HWHTEpHpeTanuu
MIOJIYYEHHBIX PpE3yIbTaTOB. TakuWe 3aJaHus BIUIETEHBl B KaXIbId U3 Pa3IeioB
IIPOrpaMMBbl, MMOCKOJBKY BECh MAaTEpUANl Kypca IIMPOKO MCIOJIB3YETCSA IS PELICHUS
OpPUKIAAHbIX 3a71a4. IIpu pelieHuM peanbHbBIX MNPAKTUYECKUX 3adad y4alluecs
pa3BHUBAIOT Ha0JII0JaTENbHOCTbD, yMEHUE HaxOJIMTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOIb30BAaTh AHAJIOTHI0, 00001IaTh W KOHKPETU3MPOBATH
npobsemy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX 33/1a4
OpraHu3yeTcsi B IIpollecce H3Y4YeHMsI BceX TeM Kypca «AnreOpa W Hadaia
MaTEMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mmaHe Ha M3ydeHHE Kypca anreOpbl U Hadal MaTeMaTHYeCKOTO aHaIn3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 Yaca B Hejaento B 10 kimacce 1 3 yaca B HEJETIO B
11 kiacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.

COJAEPXAHHUE YYEBHOI'O KYPCA

10 KITACC

Yucaa v BIYMCICHUA

Panvonanpabie umucna. OOBIKHOBEHHBIE U JCCATHYHBIE APOOH, TMPOICHTHI,
OCCKOHEUHBIE  TepuoAuYecKue  ApoOu.  Apudmerndyeckue  omepamuud ¢
paIMOHAILHBIMU YKCIIAMU, MPeoOpa3oBaHUs YUCIOBBIX BbIpakeHHil. [Ipumenenue
IpoOeil ¥ TPOLIEHTOB I PEIICHHUS MPUKIAIHBIX 3a7a4 W3 Pa3IUYHBIX OTpaciei
3HAHUW U PEaIbHOMN KU3HH.

JlelicTBUTENbHBIE  YHWCNa. PanMOHAJIBHBIE W UPPALMOHAIBHBIE  YUCIIA.
ApudmeTnyeckue ornepanud C JACHCTBUTENbHBIMH 4YHclaMu. [IpubnrmkEHHBIC
BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHHI.

Crenens ¢ uenbiM nokazareneM. CtannaptHas ¢popma 3anucu JeHCTBUTEIBHOTO
yrcia. Mcnons3oBanne moaxonsimield ¢GopMbl 3aMUCH TEWCTBUTEIBHBIX YHCEIN IS
pelIeHns NPakKTUYeCKUX 3a1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmeTndeckuii  KOPEHb HaTypajabHOU CTEIEHU. JlericTBus c
apupMEeTHUECKUMU KOPHIMU HAaTypaJIbHOUM CTEIEHH.



CuHyC, KOCMHYC M TaHT'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YUCIJIOBOTO apryMeEHTa.

YpaBHeHUS ¥ HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHME, KOpeHb ypaBHEHHs. HepaBeHCTBO, peleHHe HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Penrenrie nppallMOHanbHBIX YPABHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a1ay U
3a/lay U3 pa3Iu4HbIX 00J1acTeil HAyKHU U peaNbHON KU3HU.

DYyHKIUH U TPAaPUKHU

OyHk1ms, cnocoosl 3ananus Gynkuun. ['paduk dynkuuu. BzaumHo obpaTHble
byHKIIUN.

OO6nactp ompezaeneHuss U MHOXECTBO 3HaueHui ¢GyHkumu. Hynu Qyskimu.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIEC M HEUETHBIE (DYHKIIUH.

CreneHHas (pyHKIMS C HATypaJIbHbIM W IeJbIM TMoKa3zaTeneM. EE cpoiicTBa u
rpa¢uk. ColicTBa U rpauK KOpHS N-Ol CTEIEHH.

Tpuronomerpudeckass OKpPYXKHOCTb, OIIPEACICHHE TPUTOHOMETPUYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

Havyasa MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJIEA0BaTEIbHOCTEH. MOHOTOHHBIE
[IOCJIEJOBATEIBHOCTH.

Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHedHo yObIBaromas
reomeTpuyeckass nporpeccus. CymMma OecCKOHEYHO YObIBAaIOLIEH TreoMeTpruuecKoin
nporpeccud. PopMyna CIOXKHBIX IPOLEHTOB. VCIoONb30BaHUE NIPOrPECCUM IS
pelIeHns pealbHbIX 3a/1a4 IPUKIIAJHOTO Xapakrepa.

MHoxkecTBa U JIOTHKA

MHoOXecTBO, olepalud HaJ MHOXXecTBamH. Jluarpammsl Olinepa—BenHa.
IIpuMeHeHNE TEOPETUKO-MHOKECTBEHHOIO almapara Juisi OIMCaHMs peajbHbIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0Ka3aTeIbCTBO.

11 KIJACC

Yucya 1 BBIYUCTICHUA
Harypanensbie u nensie uncia. [Ipu3Haku JeIMMOCTH HETBIX YUCEII.



CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOKMCTBA CTEIICHM.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHUI, COAEPKALTUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIPAKECHUHN, COACPKAIIMUX CTENEHH C palMOHATbHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudgmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHMI. PemeHune npHUKIagHBIX 3a7ad C MOMOILIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX
3a/1ay ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEeabHOM JKU3HHU.

DOYyHKIUH U TPaPUKHU

Oynknus. [lepuognueckue GyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITUH.
MakcuMymMbl W MHUHUMYMBI (QyHKiMH. HaumOosnblliee W HauMeHbIIEe 3HAYCHUE
GyHKIIMHY Ha TTPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKH.

[lokazarenbHas u norapudmMuyeckast yHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB (yHKIUNA IS pElICHUS YpaBHEHUW W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIMM [ HCCIAEAOBAHMS TPOIECCOB U
3aBUCUMOCTEH, KOTOPBHIE€ BO3HUKAIOT MPH PEIICHUH 337a4 U3 JPYruxX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

HayaJyia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie GhyHKIIMKA. MeToI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

ITpousBonnas ¢pyuknuu. ['eomeTpuueckuii U puU3MIECKU CMBICT TPOU3BOTHOM.

[TpousBoaHbIE 25IeMEHTAPHBIX QYHKIHH. DOpMyITbl HAXO0XKIACHUS TPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOMHON K HUCCIIENOBAHMIO (PYHKIMHA HA MOHOTOHHOCTH U
sKCTpeMyMbl. Haxokenne HamOOIbIIero W HaUMEHBIIETO0 3HAYeHUs (PYHKIUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM Uil HAXOXKACHUS HAWJIY4YIIETO pPEIICHUS B
NPUKJIATHBIX 33/a4ax, A ONpeAeseHUs] CKOPOCTU MIpoliecca, 3aJaHHOro (popMynoi
WM TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WNurerpan, ero reomeTpuieckuii U pu3nveckuii cMbici. BelunciaeHue uarerpaia
o ¢popmyne Hotorona—Jleitbuuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOrOo mpeaMera «MaremaTuka» JOJDKHO 00ecreYuBaTh
JOCTH)KEHUE Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUsl CIACAYIONIUX JTUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:

JIMUHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHS TMpOrpaMMbl y4eOHOro mpeamera
«MaremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUU O0YYAIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4WI€HA POCCUICKOTr0 00IIeCcTBa, MPEJACTaBICHUEM O MAaTEMAaTUYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U MP.), YMEHUEM B3aMMOJICCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C MX (PYHKIIMSIMU U Ha3HAYECHUEM.

[TarprioTyecKkO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW MJICHTUYHOCTU, YBOXKCHUS K
IPOLIOMY M HACTOAIIEMY POCCUHUCKOM MAaTEMATHUKH, LIEHHOCTHBIM OTHOLIEHHEM K
JOCTVIKEHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUMCKONM MATEMAaTHYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO JITUX JIOCTHKEHUH B JPYTrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; ChOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAaHMS, JTUYECKOrO IOBEICHUS, CBSA3AHHOIO C IPAKTUYECCKUM
IPUMEHEHUEM JTOCTHXKCHUN HAYKU U JEATEIIBHOCTBIO YUYEHOI0; OCO3HAHUEM JINYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIyIIETO.

DCTETUUECKOE BOCTTUTAHUE:

ACTETHYECKUM OTHOLIEHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PELICHUN, PACCYKACHUI; BOCIPUUMYHBOCTHIO K
MAaTEMaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYECKHe 3HAHUS B
WHTEpEcax 30pOBOTO U 0e30macHoro o0pasa KU3HH, OTBETCTBEHHOTO OTHONIICHUS K
CBOEMY 3JI0POBbIO (3I0pOBO€ MHUTAHHWE, COAJAaHCUPOBAHHBIM PEXKHUM 3aHATHN U
OTIbIXa, peryiisapHas (U3NYEecKas aKTUBHOCTH); (DU3UYECKOTO COBEPIIICHCTBOBAHUA,
[IPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JIESITEIBHOCTBIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; HUHTEPECOM K
paznuuHbIM chepam npodeccuoHanbHON AeSTEILHOCTH, CBI3aHHBIM C MAaTEeMaTUKON
1 e€ MPUJIOKECHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIe nmpodeccun
U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTHYeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHHUIO HA MPOTSIKEHUU BCEH
KU3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYphbl, IOHUMAHHEM BIUSHUS
COITMATbHO-KOHOMUYECKUX TPOILIECCOB HAa COCTOSIHUE MPUPOJHOW M COIMATIBbHOU
Cpe/bl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX MPOoOsieM; OprUeHTaIueH
HAa TMPUMCHEHUE MATeMaTHYeCKUX 3HaHUU Ui pelnieHus 3a1ad B 00JacTu
OKpY)Karolel cpejpl, IUIAHUPOBAHHUS TIOCTYNKOB M OLEHKU HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MMO3HAHUS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKU, TOHUMAHUEM MAaTEeMaTHYECKOM
HAyKHd Kak cepbl YeTIOBEUECKON NESITEILHOCTH, ITANOB €€ Pa3BUTUI U 3HAYUMOCTHU
JUIS pa3BUTHS ITUBWJIM3ALIMK; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKA M MaTeMaTUYECKOU
KyJIbTYpOH KaK CPeJCTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTBISATH MPOSKTHYIO
U UCCJIEIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJNbTaThl OCBOCHHUS MPOTrpaMMbl Y4eOHOro mpeaMera

«MaremaTtuka» XapaKkTepPU3YyHTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
no3naeamenbHblMU oeticmsusimu, VHUBEPCANIbHbIMU KOMMYHUKAMUGHBIMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) Ynueepcanvnvie no3naeamesbHble delicmausl, obecneuusaiom

Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECcco8 ooOyuarnwuxci (oceoeHue
Memoo08  NO3HAHUA — OKpydcamujeco  mupa,  NpUMEeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, yMeHul pabomams ¢ ungopmayueti).

ba3oBble JIornueckne NenNCTBUS:

e BBIABIATh M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TMOHSATHUN, OTHONIICHWA MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpeJIeNICHNs] ~ TOHSITHH;  yCTaHABIMBATh  CYIIECTBEHHBI  TPH3HAK
KiIaccu(UKaIy, OCHOBaHUS JJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;



BOCIPUHHMMATh,  (POPMYJIHpPOBaTH U  NpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUILATENbHbIE, E€IUHUYHBIC, YaCTHbIE W OOIIME;
YCIIOBHBIE;

BBISIBIIAITH MAaTEMaTUYECKHE 3AaKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYUS
B (aKkTax, JaHHBIX, HAOIIOJIEHUAX U YTBEPKICHUAX; Mpejaratb KpUTECpUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUH;

JenaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENBHO 10KA3aTEJIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMble W OT MPOTUBHOIO), BBICTPAUBATH apPryMEHTAIMIO, NPUBOIAUTH
OpUMepbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKACHHUS MU
BBIBOJIBI;

BbIOMpaTh Ccroco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumboJee MNOAXOAAIMI ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC JICfICTBHSII

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATCIILCKUI HHCTPYMEHT ITO3HAHUS,
(GOopMyJIHpOBaTH BOIMPOCH], (PHUKCUPYIOIIME MPOTUBOpEUHe, Mpodiemy,
yCTaHABJIMBaTh  WCKOMOE H  JIaHHOE, (OpMUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHHE;

MPOBOJIUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, HCCIIEI0BAaHUE
N0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, SBIICHUS,
nporiecca, BBIIBICHHIO 3aBUCUMOCTEH MEXAYy OOBCKTaMH, SBICHUSMH,
TPOIICCCAMH;

CaMOCTOSITEILHO (OPMYJIHUPOBATH OOOOIIEHUS] W BBIBOJBI IO pPe3yibTaTaM
NPOBEACHHOTO HAOIOJCHUS, WCCIICIOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O0OOIICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIecca, a TakKXKE BBIIBUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JeDHUIMTEI HHPOPMAIIMH, JaHHBIX, HEOOXOJAMMBIX JUISI OTBETA Ha
BOTIPOC U JIJIs PEIICHMS 3aa4H;

BBIOMpATh HMH(POPMALIMIO U3 UCTOYHMKOB Pa3JIMYHBIX THIIOB, aHAJIM3UPOBATh,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMALIUIO PA3IUYHBIX BUIOB U
dbopM IpeICcTaBICHUS;

CTPYKTYPHpPOBaTh HMH(MOPMAIMIO, MPEACTABIATh €€ B Pa3IuvHbIX (QopMax,
UILTIOCTPUPOBATh rpad)UuCCKU;

OIICHHBATh HaJAEKHOCTD uHdOpMaIuU 1o CaMOCTOSTEIBHO
c(hOpMYIHMPOBAHHBIM KPUTCPHSIM.



2)  Vuueepcanvhvie = KOMMyHUKamueHuwle  Oelicmeus,  0becneuugarom
copMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCAL.

OO61enue:

e BOCIPUHUMATH U (POPMYIUPOBATH CYKIICHHUSI B COOTBETCTBHH C YCIOBUSIMU U
IEJSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSCHCHHS 1O XOIy pEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

e B X0J€ OOCYXXJEHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAA€MOU TEMBI,
poOJIeMBI, pelraeMoi 3a/lay, BBICKA3bIBATh WJCH, HAIICJIICHHBIC HAa IOWCK
PEIICHMS; COTIOCTABIIATH CBOM CYXACHUS C CY)KICHUSIMH JAPYTHX YYACTHHUKOB
auanora, OOHapy)XMBaTh Pa3IMYUE M CXOJICTBO TO3WMIIMH; B KOPPEKTHOMN
dopme popmynupoBaTh pa3HOTIacHs, CBOM BO3PAKEHHUS;

e TMPEACTABISTH PE3yJbTAThl PEIICHUS 3a/Jaud, SKCIICPUMEHTA, UCCIICIOBAHNUS,
NIPOEKTa; CAMOCTOSTCIIBHO BBHIOMPATh (hOpMaT BBICTYIUICHHS ¢ YY4ETOM 3aad
Ipe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyIHHYECTBO:

e TIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECCTBA KOMaHIHOW M WHIUBHIYaTbHOU
paboThl TpH pENICHUW Y4YeOHBIX 3ajJad; NPUHUMATH IIeJb COBMECTHOMH
NEeATeNIbHOCTH,  IJIJAHUPOBAaTh  OpPraHU3allUld  COBMECTHOM  paloThI,
pacnpenensiTh BHIBI PabOT, JJoroBapuBaThCs, OOCYXKIaTh TMPOIECC U
pe3ynbTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFO/IEH;

e Y4acTBOBaTh B TPYNIOBHIX (opmax paboTel (0OCykaeHUsI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» U HWHBIE); BBIMOJHATH CBOIO YacTb pabOThl |
KOOPJMHUPOBATH CBOU JEHCTBUSA C IPYTMMHU WIEHAMHU KOMAaH/Ibl; OLICHUBATh
KauyecTBO CBOEr0 BKJIaJa B  OOUIMM MPOAYKT 1O  KPUTEPUSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

3) Vuueepcanvuvie pecynamuensvie oeticmsus, obecneyusaiom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTaBIIATH TUJIaH, aJITOPUTM PEIICHHUS 3a/aud, BHIOMpATh CIOCOO pelieHus: ¢
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb:

e BIAQJETh HABBIKAMH TO3HABATEIbHOW  pediekcmr Kak  OCO3HAHHS
COBEpIIAEMbIX JCHCTBUN M MBICIHTEIBHBIX MPOIECCOB, MX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TIPOIlecca U pe3ysbTaTa
pEIIeHNs] MaTeMaTHIeCKOM 3a/1a4K;



e TNPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B J€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLEHMBAaTh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBSICHATH
OPUYMHBl JOCTHKEHHUS WM HENOCTWKEHHSI PE3YJNbTaTOB JEATEIIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajaa MaTeMaTUYECKOTO aHallh3ay Ha
YpOBHE CpenHero oOmiero oOpa3oBaHUs JOJDKHO oOOecrneyuBaTh JAOCTUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yuciia ¥ BBIYUCTCHUA

OnepupoBaTh MOHSITUAMHU: palMOHAJIBHOE W JICHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

BoinoiHsaTh apupMeTHIEeCKIe onepanuu C  pauMOHaJIbHBIMU u
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHATh NIpUOIMKEHHBIE BBIYMCICHUS, WCIIONB3Yys MpaBujia OKPYTJICHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIYUCICHUN.

OnepupoBaTh MOHSATUSMHU: CTETICHB C I[EJIBIM MMOKa3aTeNIeM; CTaHaapTHas Gopma
3allUCH JICMCTBUTEIBHOIO YHUCJIA, KOPEHb HATYpaJbHOW CTENEHHU; HCIOJb30BAThH
NOIXOAITYI0 (OpPMY 3allUCU ACHCTBUTENBHBIX YMUCE JJIsi PEIICHUS MPaKTUYECKUX
3a71a4 ¥ [PEJICTABJICHUS JAHHBIX.

OnepupoBaTh NOHATHUAMHU: CUHYC, KOCUHYC M TaHI€HC IMPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHhIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHSIMU: TOXKAECTBO, YpPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHANIBHOE, WPPALHUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPHUUYECKOE
YpPaBHEHUE;

BoinonHsATh npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN W penaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsaTe mnpeoOpa3oBaHUsl LENbIX, PALUOHAIBHBIX W HUPPALMOHAIBHBIX
BBIPQKCHUN M PEIIaTh OCHOBHBIE THUIIBI LEJbIX, PALUOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.



[IpyMeHsATh ypaBHEHHSI U HEPABEHCTBA AJI PEIICHHS] MAaTEMAaTUYECKUX 3a7a4 U
3a/1a4y U3 pa3auvHbIX 001acTeil HAyKHU U peanbHON KU3HH.

MopenupoBarh peajdbHble CHUTyallUd Ha S3bIK€ aureOpbl, COCTaBIATH
BBIDAKEHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJauyM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa ajireopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (PYHKIUS, CHOCOOBI 3afaHusl (YHKIUHU, OOJACTh
OMpeJeNieHHs] MU MHOXXECTBO 3HAaueHUW (QyHkuuH, rpadux GyHKUUU, B3aUMHO
oOpaTHbI€ (PYHKITHH.

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTHh (DYHKLUUH, HYIU (DYHKIHH,
POMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crpoutrb M uMTaTth rpaduku JUHEHHOW (PYHKIUHU, KBaJAPATUYHOW (YHKIIHH,
CTeNEeHHOW (PYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBath Tpaduku (GyHKUMA I8 MCCIAEAOBAHMS  MPOLECCOB U
3aBUCUMOCTEN MPHU PELICHUU 3aJad U3 JIPYruX Y4eOHBIX MPEAMETOB M peaTbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havaysia MaTeMaTH4eCKOro aHaJIu3a

OnepupoBaTh  NOHATHSAMHU:  TOCIEOBATENbHOCTh,  apu@MeTHUecKas U
reOMEeTpUYECKasi IPOrPECCUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO yObIBaroIias TIeoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUIECKON ITPOrPECcCU.

3a1aBaTh MOCIIEI0BATENILHOCTH Pa3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOKWCTBA IMOCIEIOBATEILHOCTEM W IMPOTPECCUN IS PELICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapaKkTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€paLlMU HaJl MHOKECTBAMH.

Hcnosip30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar il ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIPEEIECHUE, TEOPEMA, CIEICTBHUE, TOKA3ATEIBCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TIOHATUSMH: HaTypajJbHOE, II€J0€ 4YHCIIO; HCIOJb30BaTh
MPU3HAKU JEITMMOCTH LIEJIBIX YMCEII, PA3JIOKEHUE YUCIIa HA TPOCTHIE MHOKHUTENN JJIs
pelIeHus 3a7ad.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATIBHBIM MOKa3aTeJIEM.



OnepupoBaTh NOHATHAMU: JIOrapu(dMm yucia, JECATUYHBIE M HATypaJbHbIE
Jorapu(pMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IprMeHsATH CBOMCTBA CTENEHU AJisl IPEeoOpa30BaHMs BBIPAXKEHUI; ONIEpUPOBAThH
MOHATHAMU: IOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUH, COAEp)KAIIUX  JIOrapu(Mbl;
ONEpUPOBATh MOHITUSIMU: JOTapU(PMUYECKOE YpaBHEHHUE M HEPABEHCTBO; pPELIATh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTs penienus npocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHUSMH: CUCTEMA JIMHEMHBIX YPaBHEHHM U €€ pElIeHuE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHU N JIJIS1 PEUIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpPOCTEMIIMX CUCTEM U COBOKYIHOCTEM palMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peanbHble CHUTyallud Ha s3bIke anreOpbl, COCTaBISATh
BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 3a/1a4M, UCCIEI0BAThH
OCTPOCHHBIE MOJIEJIM C UCIIOJIH30BAHUEM alllapaTa ajreopsl.

DyHKIUH U TPaPUKHU

OnepupoBaTh  MOHATUSIMU:  TEPUOJIUYECKass  (QYHKIUS,  TPOMEKYTKH
MOHOTOHHOCTU (PYHKIIUHU, TOUKH IKCTpeMyMa (PyHKIIMH, HAanOOIbIllee 1 HaUMEHbIIEe
3HaueHus QYHKIMU Ha MPOMEKYTKE; UCTIOJIb30BaTh UX ISl UCCIIEAOBaHUS (PYHKIIHMH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh MOHATUAMH: TpaQUKU TMOKA3aTEIbHOM, Jorapu@MUYecKor u
TPUTOHOMETpUYECKUX (YHKIMIA, n300paxaTh MX Ha KOOPAMHATHON IUIOCKOCTU U
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh HA KOOPJAWHATHOW IIOCKOCTU Tpa(UKH JUHEHWHBIX YPaBHCHHH U
UCIIOJIb30BaTh UX JJISI PEUICHUS] CUCTEMBbI JIMHENHBIX YPABHEHUMN.

Ucnonb3oBath Tpaduku GyHKIMA 111 WCCIAEAOBAHMS  TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHAIM3a

OmnepupoBaTh MOHATUSMU: HENpPEpbIBHAS (QYHKIMS;, MPOU3BOJAHAS (DYHKUINU;
MCIIOJIb30BaTh TE€OMETPHUECKUN M (PU3NYECKHUM CMBICT MPOU3BOIHOM ISl pEIICHUS
3a/1ad.

Haxoauth mpou3BOAHBIE 3IEMEHTApPHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh NPOU3BOJHYIO ISl HCCIEAOBaHUS (PYHKIMU HA MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHATH PE3yJIbTaThl UCCIETOBAHMS K IIOCTPOCHHIO TPadUKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISI HAXOKICHUS HAWIYYIIETO pPEUICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-3KOHOMUYECKHX, 3a/1a9aX.



OnepupoBaTh  NOHATHSAMHU: TEpBoOOpa3Has W MHTErpajg;  I[OHUMATh
reOMETPUYECKUIN U (PU3UUECKUI CMBICI HHTErpasa.

Haxoaute nepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIMI; BBIYUCISTh MUHTErPajl MO
dbopmyne Hperorona—JleitOuuna.

Pemate npuxnagHele 3amadyd, B TOM YMCIIE COLUAIBHO-DKOHOMHUYECKOTO H
(u3MUECcKOro xapakrepa, CpeACTBAMU MaTEMAaTHYECKOIO aHaJU3a.



