[Tporpamma mo MareMaTuke yriiyOJI€HHOTO YPOBHA JJisi 00y4arolIMXCs Ha YPOBHE
cpeanero oo6mero oOpasoBaHusi paspadoraHa Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHWH, TMPEABABIAEMBIX K  MaTeMaTHUYECKOMY
o0pa3oBaHuIO, M TpaJULUNA poccHilckoro oOpas3oBanus. Peanmuzanus mporpaMmbl 1O
MaTeMaTHKe O00eCreyrBaeT OBJAJCHHE KIIIOUEBHIMU KOMIETEHIIUSMHU, COCTABISIONIIMU
OCHOBY /IS  CaMOpPa3BHTHS M  HENPEPHIBHOTO  OOpa3OBaHMA,  IIETOCTHOCTH
OOLIEKyNbTYPHOT'O,  JIMYHOCTHOTO M  [IO3HABATEILHOTO  Pa3BUTUS  JIUYHOCTHU
00ydJaromuxcs.

B mporpamme mo mareMaTHke yYTeHBI HAeU U MonoxeHns «KoHmenuuu pa3BUTHS
MaTemMaTHdeckoro obOpa3oBanusi B Poccuiickoir ®enepaunmn». B cooTBeTcTBUM €
Ha3BaHHEM KOHIEHIIMU MaTeMaTH4YecKoe oOpa3oBaHUE JOJKHO, B YaCTHOCTH, PEIIATh
3ajaqy oOecredeHus: HeOOXOAMMOTro CTpaHe Yucia 0O0ydJarommxcs, MaTeMaTHdecKas
MOJITOTOBKA KOTOPBIX JOCTaTOYHA JUISI TPOJOJDKEHHUS OOpa3oBaHHSA TO Pa3TMIHBIM
HAIPABJICHUSAM, BKIIOUasl MpEIojaBaHie MaTEMaTHUKHU, MAaTEMAaTHUECKUE UCCIIECOBaHUS,
paboty B chepe MHPOPMAIMOHHBIX TEXHOJOTUW M JIPYTHX, a TakkKe oOecreueHus ais
KaXJI0TO OOyYaromierocs BO3MOXKHOCTH JOCTHIKCHHS MaTEeMaTHYECKOW IOATOTOBKHA B
COOTBETCTBHM C HEOOXOIMMBIM €My ypoBHeM. VMIMEHHO Ha pelieHue STHX 3a7ad
HaIleJIeHa [porpamMmMa 1Mo MaTeMaTUKe YriayOaEHHOTO YPOBHSL.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA
«MATEMATHUKA»

B osnoxy mudposoit Tpanchopmanum Bcex chep UETOBEUECKOW NeATEIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  Xoporren
MaTeMaTU4YeCKONW MOATOTOBKH. JTO OOYCIOBJIEHO TEM, YTO B HAIIM THHU PACTET YUCIIO
CHENMAJIbHOCTEH, CBSI3aHHBIX C HEMOCPEJCTBEHHBIM NPUMEHEHHEM MAaTeMaTHKU: U B
chepe HSKOHOMUKH, U B OH3HECE, M B TEXHOJOTHMYECKUX OOJacTaAX, U Jaxe B
ryMaHuTapHbIx cdepax. Takum 006pazoM, Kpyr 00yJaromuxcs, ik KOTOPBIX MaTeMaTHKa
CTAaHOBUTCSl 3HAYMMBIM IpeIMETOM, (YHIAMEHTOM OOpa30BaHHUSA, CYIIECTBEHHO
pacmupsieTcs. B Hero BXOISAT HE TONBKO OOydarommecs, MJIAHUPYIOIIWE 3aHUMAThCs
TBOPUECKOM M MCCIIEOBATENIbCKOW pabOTOM B 00JAaCTM MaTeMaTUKH, UH(POPMATUKH,
¢u3MKH, SKOHOMUKH W B JPYTrUX 00JacTax, HO U Te, KOMy MaTeMaThKa HYy>KHa JUIs
UCTOJIb30BaHUA B MPO(DECcCusiX, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEMl.

[MpuknagHas 3HAYMMOCTH MAaTEMAaTHKH OOYCIOBIEHA TEM, 4YTO €€ MpeaMeTOM
SBISIOTCS (PYyHIAAMEHTAIbHBIE CTPYKTYpPhI HAIIET0 MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE  OTHOWICHHS, (YHKIMOHAIbHbIE 3aBUCUMOCTH M  KaTerOpuu
HEOIPEIeIEHHOCTHA, OT MPOCTEHINNX, yYCBaWBACMBIX B HEMOCPEICTBEHHOM OIIBITE, IO
JIOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX TSl pa3BUTHS HAYYHBIX U TEXHOJIOTUICCKHUX UICH.
be3 KOHKpETHBIX MaTeMaTHYeCKUX 3HAHWW 3aTPyJHEHO TIOHMMaHHE MPHUHIIMIIOB
YCTPOWCTBA U HCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPHUSATHE W HMHTEPIPETALUs
pa3HOOOpa3HOM  COIMANBPHOW,  JKOHOMHYECKOHW,  MOJUTHYECKOW  umH(OpMaiuwy,
Masiod(QPeKTUBHA TOBCEJAHEBHAs NpaKTUYeCcKas JesATeNbHOCTh. Bo MHoOrumx cdepax
poeCCHOHAIBHOMN AEITEIBHOCTH TPEOYIOTCS YMEHHS BBIIONHATD PAacU€Thl, COCTABIATH
QITOPUTMBI, TPUMEHATH (HOPMYINIBI, TPOBOIUTH TEOMETPUYCCKHE H3MEPEHUS W
MOCTPOCHMUSI, UNTaTh, 00pabaThiBaTh, UHTEPIPETUPOBATH M MPEICTABIATh HH(DOPMAIIIIO
B BUJE TaOJHII, TUarpaMM U rpa(uKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep CIIy4ailHbIX
COOBITHIA.



OOHOBpEMEHHO C paclIUpeHUEeM cdep MPUMEHEHHs] MAaTEeMAaTUKH B COBPEMEHHOM
oOmiecTBe BCE 0Oosiee BaXHBIM CTAHOBUTCA MAaTEMAaTHUYECKUM CTWIb MBIILICHUS,
NpOSBISIOIINNCA B ONPEJCIEHHBIX YMCTBEHHBIX HaBblKax. B mpouecce uzydeHus
MaTeMaTUKA B apceHall MPUEMOB U METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHAYKLUSA U JEAYKIHs, 0000IIeHue U KOHKpPETU3allus, aHaIN3 U
CUHTE3, KiIaccu(ukanus M cuctemMaTusauus, adctparupoBaHue U aHanorus. OOBEKTHI
MaTEeMaTHYECKUX YMO3AKIIOUEHHH, TMpaBUiia HMX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHM3M  JIOTMYECKUX  IOCTPOEHUH,  CIOCOOCTBYIOT  BBIpAaOOTKE  yMEHUS
(dopMynupoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CYXACHHS, TEM CaMbIM (OPMUPYIOT
JOTUYECKUN CTWIb MbIIUIEHUs. Beaymas poip NpUHAUIEKUT MAaTEMaTUKE B
bopMUPOBaHUM AITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS W BOCIHUTAHUU YMEHUH
NEHUCTBOBaTh MO  3aJlaHHBIM ~ QJITOPUTMAaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYUpPOBaTh HOBblE. B mpoiecce pemieHus 3ajady — OCHOBBI JJi OpraHU3aluu
y4eOHOM JesATeNIbHOCTH Ha YypOoKaX MaTEeMaTHKU — pPa3BUBAIOTCS TBOpYEcKas U
MPUKIIAIHAS. CTOPOHBI MBIIIIJICHUSI.

OO0yuyeHue MaTeMaTUKE NaéT BO3MOYKHOCTb Pa3BUBATH Y 00YyYalOLIUXCS TOYHYIO,
palMoHAIBHYI0O M WH(QOPMATHBHYIO pe€uYb, YMEHHE OTOMpaTh HauboJee MOIXOJAIINE
S3BIKOBBIC, CHMBOJIMYECKUE, TpaduyecKue CpelCTBa IS BBIPAKEHUS CYXKICHUU U
HATJISITHOTO UX TIPE/ICTABICHUS.

HeoOXxoMMbIM KOMIIOHEHTOM OOIIEl KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABIIIETCA OOIIee 3HAKOMCTBO C METOJIaMU TIO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUE
0 TpeIMeTre M METOJEe MaTeMaTHKH, €ro OTIWYHSIX OT METOJOB €CTeCTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTAX TPUMEHEHUS MAaTeMaTUKHA JJs pEIICHUs
HAyYHBIX ¥ NPUKIAAHBIX 3a/1a4. TakuM o0pazoM, MaTeMaTuyeckoe 0Opa30BaHHE BHOCUT
CBOI1 BKJIaJ B OopMUpOBaHKE 00IIEH KyIbTYphI YEIIOBEKA.

N3yuenne mareMaTHKH CHOCOOCTBYET JCTETUYECKOMY BOCHUTAHMIO YEJIOBEKa,
NOHMMAHHUIO KPAacOThl M U3SIIECTBA MATEMaTHYECKUX PAaCCYXACHHUM, BOCHPHUITHIO
reOMEeTPUUECKUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[TpuoputeTHpIMU TIENsIMU 00yueHus MareMatuke B 10—11 kiaccax Ha yriyOonéHHOM
YPOBHE IIPOJOJIKAIOT OCTaBATHCS:

» (hopMuUpOBaHUE IICHTPAIBHBIX MAaTEMAaTHUECKUX TOHSATHH (YUCIIO, BEIWYHMHA,
reomMeTpuueckas (Qurypa, TmepeMeHHas, BEpOATHOCTb, (YHKIMS, MPOU3BOIHAS,,
UHTETpaj), 00ecleYnBalOIINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaT€MaTHYECKOTO
o0Opa3oBaHusl 00y4arOIINXCS;

» TmoJBeZicHHe OOydJarommxcs Ha JOCTYITHOM JUII HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaTEMAaTHKH M OKPYKAIOLIEr0 MHpa, TOHUMAaHUIO MAaTEMAaTUKH KaK 4acTd
oO11eil KylbTyphbl 4eJIOBEYECTBA;

» pa3BUTHE WHTEIUIEKTYAIBHBIX M TBOPUYECKHUX CHOCOOHOCTEH OO0yJaroImuxcs,
NO3HABATEIHHON AaKTUBHOCTH, MCCIIEIOBATEIBCKUX YMEHUH, KPUTHYHOCTU MBIIIICHHUS,
UHTEpeca K U3yUCHHUI0 MaTEMaTHKH;

» (dopmupoBanue (YHKIIMOHATBHOH MaTEeMAaTHYECKOW T'PAMOTHOCTH: yMEHUS
pacro3HaBaTh MaTeMaTHYECKHE AaCMEKThl B PEATbHBIX KU3HEHHBIX CUTYAllUsIX U TpU
U3YYEHUH JIPYTHX y4EOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SI3bIKE MaTEMaTHUKW U CO3[aBaTh MaTEMaTHYECKUE MOJIEIH,
OPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKUH ammapar JJis pelieHus  MPaKkTUKO-
OPUEHTHPOBAHHBIX 33744, HHTEPIPETHPOBATH U OLIEHUBATH IOTYYCHHBIE PE3yIbTATHI.



OCHOBHBIMU JIMHUSMH cojiepkaHusi MmaTeMatnkd B 10—11 kiaccax yriayoia€HHOTO
YPOBHSI SIBIISIFOTCSL:

» «Yucna v BEIYUCIICHUS,

» «Anrebpa» («AnreOpanuecKkue BBIPAKCHUN, « Y paBHCHHS U HEPABEHCTBAY),

» «Hauaya MaTeMaTH9YEeCKOTO aHAIIN3ay,

» «l'eomerpus» («['eomerpuueckne ¢urypsl m wux cBoicTBa», «l3mepenne
reOMETPUUECKUX BETUUNHY),

» «BeposSTHOCTh M CTATHCTUKAY.

JlaHHble JIMHUM pPa3BUBAIOTCS MapajlyIeibHO, KaXaash B COOTBETCTBUU C
COOCTBEHHOU JIOTMKOM, OJJHAKO HE HE3aBHUCHUMO OJHA OT JIPYTrOM, a B TECHOM KOHTAaKTE U
B3aumojieiicTBuu. Kpome »3TOoro, ux o0O0bEeIMHAET JIOTUYECKas COCTaBISIONIAs,
TPAAULMOHHO NPUCYIIAsi MaTEMATHKE U MTPOHU3BIBAIOIIAS BCE MATEMAaTUUECKHUE KYPChl U
coaepxkarensubie uHuA. ChopmynupoBannoe Bo ®I'OC COO tpeboBaHHE «yMEHUE
ONEpUPOBATH MOHATUSMU: OIpPEACICHUE, aKCHOMa, TEOpeMa, CIEACTBUE, CBOMCTBO,
MPU3HAK, JI0KA3aTeNbCTBO, PABHOCHUIIbHBIE (HOPMYIHPOBKH, yMeHHE (OPMYIUPOBATH
0o0paTHOE W MPOTUBOMOJIOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
UCIIOIb30BaTh ~METOJ  MaTeMaTH4YeCKOW WMHAYKIIMH, MPOBOJIUTH JIOKa3aTeIbHbIE
pacCy)XJIeHHsT TpU PpEIICHHH 337a4, OLEHHBATh JIOTUYECKYH IIPABUIBHOCTH
pacCcyXIeHHI» OTHOCUTCS KO BCeM Y4eOHBIM KypcaM, a (popMHpOBaHUE JIOTHUECKHX
YMEHUU pachpenensieTcss MO BCEM TrojaM OOydYeHHs] Ha YPOBHE CPEIHEro OOIIero
o0pa3zoBaHUsI.

B cootBerctBUn ¢ ®I'OC COO maTemMaTHKa SBISIETCS 00S3aTEIBHBIM MPEIMETOM
Ha JaHHOM YypoBHe oOpa3oBaHus. Hacrtosmieii mnporpamMmoil 1o MaTeMaTUKE
MpeaycMaTpUBaeTCs M3ydeHHE ydeOHOro mpenmera «MartemaTuka» B paMKax ABYX
y4eOHBIX KYypCOB: «AnreOpa W Hayaia MaTeMaTHYecKoro aHammzay, «leoMmerpusi»,
AIEKTUBHOIO Kypca «BeposATHOCTB U cTaThuCTUKa». DOPMUPOBAHUE JTOTUYECKUX YMEHUU
OCYIIIECTBIISICTCSI Ha TPOTSHKCHUHM BCEX JIeT OOY4YeHHS Ha ypPOBHE CPEIHEro OOIIero
o0pa3oBaHusl, a SJIEMEHTHI JIOTUKU BKJIFOYAIOTCS B COJIEP’KaHHUE BCEX HA3BAHHBIX BBIIIE
KYpCOB.

YueOHblil Kype «AJjaredpa ¥ Hayajla MaTeMaTHYeCKOr0 aHAJM3a» SBISIETCA
OJIHUM H3 HauOojiee 3HAUYMMBIX B MporpaMMe cpefaHero oobiero oOpa3oBaHuS,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00eCIIeYMBAET MHCTPYMEHTAIbHYIO 0a3y I U3yUeHUS
BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (OPMHUPYET JIOTUYECKOE U
a0CTpaKkTHOE MBINIUICHHE OOYYaloOIUXCSd Ha YpPOBHE, HEOOXOJMMOM JJII OCBOCHHS
WH(OPMATUKH, OOIIECTBO3HAHUS, WCTOPHUM, CIOBECHOCTH W JIPYyTrUX IUCIHUIUIMH. B
pamMKax JaHHOTO y4eOHOro Kypca oOydaromiuecs: OBJJICBAIOT YHHUBEPCAIBHBIM S3BIKOM
COBpPEMEHHON HayKu, KoTopas (HOpMyIHUpPYET CBOM JOCTIDKCHHS B MaTeMaTHYECKOMN
dbopme.

Y4eOHbIil Kype anreOpsl U Ha4aja MaTeMaTHYEeCKOTO aHajn3a 3aKJIaJIbIBAET OCHOBY
JUISL  YCIEITHOTO OBJAQJCHUS 3aKOHAMH (U3UKH, XUMUHU, OWOJOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMI pa3BUTHUS SKOHOMHMKH M OOIIECTBEHHOW >KM3HU, TO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX TU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIIOJIb30BaTh WX JIJISl JalibHEHIlero o0pa3oBaHusl U B MOBCEIHEBHOM >XKU3HU. B TO ke
BpeMs OBJIaJiecHUE a0CTPAaKTHBIMH M JIOTUYECKU CTPOTHUMH KOHCTPYKIMSIMHU anreOpbl U
MaTeMaTHYEeCKOTO  aHajlv3a  pa3BUBAa€T YMEHHE  HAxXOJIWTh  3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTb, JOKa3bIBaTh YTBEPXKICHHUS C TOMOIIbI0 HHAYKIUU U



paccykiaaTh  JEAYKTHMBHO,  MCIOJb30BaTh  0000IIEHME M KOHKPETHU3alHUIO,
abcTparupoBaHUE ¥ aHATIOTHIO, HOPMHUPYET KPEATUBHOE U KPUTHIECKOE MBIILICHUE.

B xone n3yuenus yuebHoro Kypca «Anredpa u Hadaia MaTeMaTHYECKOTO aHATH3a
oOydaromuecs Moay4atoT HOBBIM OMBIT PEHICHUS MPUKIAIHBIX 3a7a4, CAMOCTOSTEILHOTO
MOCTPOCHHSI MaTEMaTHYECKUX MOJIeJel  peallbHbIX CHUTYyallud, WHTEpIpeTaluu
MOJIYYCHHBIX PEIICHUH, 3HAKOMSATCS C IPUMEPaMU MaTEeMAaTUYECKAX 3aKOHOMEPHOCTEH B
NpUpOJIe, HAYKE M HUCKYCCTBE, C BBIJAIOIIUMUCS MATEMAaTHUYECKUMH OTKPBITUSIMH U UX
aBTOpPaAMHU.

VY4eOnblii Kypc 001a1aeT 3HAYUTEIBHBIM BOCIIUTATEIbHBIM MTOTEHIIUAIOM, KOTOPBIH
peasin3yercs Kak dYepe3 Y4yeOHbI MaTepuasl, CIOCOOCTBYIOIIMI (OPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CHelUPUKy yueOHOM eaTeTbHOCTH, TpeOyromeit
POJOJKUTENIHON KOHIEHTPAIlMM BHUMAHUS, CaMOCTOATEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN Pe3yJIbTaT.

B ocnoBe meTomuku oOyueHus anreOpe W HadajgaM MaTEMaTHYECKOTO aHalln3a
JICKUT JESTEIBHOCTHBIN MPUHITUT 00 yUEHUS.

B cTtpykType yuebOHOTO Kypca «Anrebpa W Havajga MaTEMaTHYECKOTO aHAIIA3a»
BBIJICJICHBI CIICIYIONINE COIEPKATSILHO-METOINICCKUE TUHUU: «UHCTIa U BEIYACIICHUS,
«Dynkuun u rpadukm», «YpaBHEHHs W HepaBeHCTBa», «Hauama marematnyeckoro
aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEepKATEIbHO-METOIUYECKUE
JUHUW M3Yy4YalOTCS Ha TMPOTSHKEHUH JABYX JIET OOydeHHs] Ha YPOBHE CpPEAHETO OOIIEeTro
o0pa3oBaHusi, €CTECTBEHHO MOTIONHSS APYT JAPYyra W MOCTEINEHHO HACHIIIAACh HOBBIMU
TeMaMu U pasnuenamu. J[aHHBIH y4eOHBIM Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJBKY
o0BeuHIET B ceOe co/epKaHue HECKOIbKUX MaTeMaTHYCCKUX IUCITUIUIMH, TAKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMAaTUICCKUN aHATN3, TECOPUS MHOXKECTB, MaTEMaTHICCKas
noruka u apyrue. [To Mepe Toro kak oOyuaromiuecs OBIaJeBalOT BcE Ooyiee MMPOKUM
MaTEeMaTHYECKUM  ammapaToM, |y HHX  TOcleaoBareabHO  dopMmupyeTrcss U
COBEPIICHCTBYETCSI YMEHUE CTPOMTh MAaTEMaTHYCCKYI0 MOJIEbh PEaJbHOW CHUTYalluH,
NPUMEHSTh 3HAaHUSA, TMOJYy4YEHHBbIE TPU H3YyYEHUU Y4YeOHOTO Kypca, AN pelIeHUs
CaMOCTOSITEIbHO  COPMYIMPOBAHHOW  MaTeMaTHMYeCcKOW  3ajadd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxaTellbHO-MeTOIMYeCKass JHHHS «Uucia W BBIYHCICHUS» 3aBepIiacT
dbopMUpOBaHNE HABBIKOB MCTIOIB30BaHUS JIEHCTBUTEIBHBIX YUCET, KOTOPOE OBLIO HAYATO
Ha YpOBHE OCHOBHOTI0 00mIero obpazoanus. Ha ypoBHe cpeaHero o01ero oopa3oBaHus
0c000¢ BHHUMaHHE yjeseTcss (GOPMHUPOBAHUIO HABBIKOB PAIllMOHAIBHBIX BBIYMCIICHUH,
BKJIIOUYAIOIINX B ce0sl MCIONB30BAHUE PA3JIMYHBIX (JOPM 3aMKCH YHCIIA, YMEHHE JIeTaTh
MPUKUKY, BBITIOTHATH MPUOIKEHHBIC BRIYUCIICHUS, OIIEHUBATh YHCIIOBBIC BBIPAKEHUS,
paboraTh C MaTEeMaTHYCCKMMH KOHCTaHTaMH. 3HAKOMBbIC OOYYalONIUMCS MHOXKECTBA
HATypalbHBIX, IEJIBIX, PAIlMOHATBHBIX M JCHCTBUTCIBHBIX YHUCEN JOIOJHSIOTCS
MHOKE€CTBOM KOMIUICKCHBIX 4YHCel. B KaXIOM M3 ATUX MHOXKECTB PaccMaTpUBAIOTCS
CBOMCTBEHHBICE €My crnenuduueckue 3amaddl W OMepaluu: JIeJIeHHEe HaIeo,
OTIEPUpPOBAaHME OCTAaTKaMHU Ha MHOXECTBE IIENIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBPHBIX W HMPPAIMOHANBHBIX YHCEN, apu(PMEeTHUeCKHe OIepanuu, a TakKke
U3BJICYCHUE KOPHS HATYpPAJbHOM CTENEHM Ha MHOXXECTBE KOMILJIEKCHBIX YHCET.
bnaromapst mocienoBaTeNbHOMY PACIIUPEHUIO Kpyra HCIOJIB3YEeMBIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMHM UX TPUMEHEHHUs [UIs pELIEHUs pa3judHbIX 3ajau
dbopMupyeTcs TpEACTaBICHHE O CIUHCTBE MaTEeMaTHKA KaKk HAyKH U €€ POl B



MOCTPOCHUM MOJIENIe peajbHOro MHpa, LIUPOKO HCIOJB3YIOTCS 00001IeHne u
KOHKPETHU3aLHs.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEANM3yETCs HAa MPOTSHKEHUH BCEro 00yYeHHs
Ha YpOBHE CpeJlHero o0Iero o0pa3oBaHus, MOCKOIbKY B KaXaoM paszaene [Iporpammbl
IPEeyCMOTPEHO pEIlIeHHe COOTBETCTBYIONIMX 3agady. B pesynpraTe oOywarouiuecs
OBJIAJICBAIOT PA3JIMYHBIMM METOJAMHU PEIICHHUS PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeIbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YpAaBHEHUM, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJay, CoAepKalux napamerpsl. llomydeHHbIE yMEHHsS WIUPOKO
UCIOJIB3YIOTCSI IPU UCCIIEIOBAaHUU (DYHKIMI C IMOMOILIBIO POU3BOIHOM, IPU pEIIEHUU
NPUKIAJHBIX 337a4 M 337a4 HAa HAXO0XJACHHE HanOOJbUIMX M HAaWMEHBIIUX 3HAUYECHUU
dbynkiuu. JlanHas conepkarenbHas JUHHUS BKIIOYaeT B cebs Takxke (opMHUpOBaHUE
YMEHHUI BBINOJHATH pacu€rbl 1o ¢opMynaM, MpeoOpa3oBaHUs palMOHAIBHBIX,
UPPALMOHANIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKECHHH, a TakXke BBIpaXCHUH,
colep)KaluXx CTeneHu W JorapudMmel. brarogaps H3yYeHHIO anredpanyecKkoro
MaTepuaia MPOUCXOJUT JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIUIEHUS 00ydaromuxcs, pOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKACHUM, paOOThI
C CHMBOJIBHBIMH (OpMaMHM, MPEJCTABICHHUS] 3aKOHOMEPHOCTENW M 3aBUCUMOCTEW B BHJIE
paBEeHCTB W HepaBeHCTB. AunreOpa mnpemiaraetT 3(QQeKTUBHbBIE WHCTPYMEHTHI ISt
pelIeHus MPAaKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1a4, HArJISJHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK sI3bIKa HAyKH.

CopepxatenbHo-MeToquueckass JuHUS  «DyHKIuU W rpaduKm»  TECHO
NeperieTaeTcsl ¢ APYTrUMHU JIMHUSMU y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  TOCIENOBAaTEIbHOCTh  W3y4EHHs  Marepuana. 3yueHume  CTENeHHOH,
MOKa3aTeIbHOM, Jorapu@MUUecKod M TPUTOHOMETPUUYECKHX (YHKUMN, UX CBOMCTB U
rpaduKoB, MCMONB30BaHME (YHKIUN JUIsl pelIeHus 3aqad U3 JIPYrux y4eOHBIX
MIPEAMETOB U PEaTbHOM KU3HU TECHO CBA3aHO KAK C MATEMAaTUYECKUM aHAJIN30M, TaK U C
pelieHueM ypaBHEHUH M HepaBeHCTB. llpu 3ToM OGoiblioe BHUMaHUE YyAeNseTCs
GbopMUPOBaHUIO YMEHHUSI BBIpaXaTh (HOPMYJIaMH 3aBUCHUMOCTH MEXIY pPa3TMYHBIMU
BEJIMYMHAMH, HCCIEAOBATh MOJy4deHHBbIE (YHKIUHU, CTPOUTh UX Tpaduku. Matepuan
ATOM COAEPKATEIBHON JIMHUM HAIIEJIEH HAa Pa3BUTHUE YMEHHWM U HAaBBIKOB, ITO3BOJISIFOLIUX
BBIPa)KaTh 3aBUCMMOCTH MEXKIYy BEIMYMHAMHU B Pa3IMyHOW (opme: aHaIUTHUYECKOH,
rpaduyeckoit u cioBecHOU. Ero m3yueHue crocoOCTBYET pa3BUTHIO aIrOPUTMHUYECKOTO
MBIIJICHUS, CIIOCOOHOCTH K 0000IIEHUI0 U KOHKPETU3AIIUU, UCTIOIb30BAHUIO aHAJIOT .

CopnepxarenbHass nuHUs «Hawyana MareMarndeckoro aHainmsa» IO3BOJISIET
CYIIECTBEHHO pAaCHIMPUTh KPYyTI KaK MaTEeMaTUYeCKUX, TaK W MPUKIAJHBIX 3aj1ad,
JOCTYITHBIX OOYYAIOIIUMCS, TaK KaK Y HUX TOSBISIETCS BO3MOXKHOCTh CTPOUTH IpauKu
CIIOXHBIX (PYHKIUH, ONpeesaTh X HAauOOIbIINEe U HAMMEHbIINE 3HAUYCHHUS, BBIUUCIATh
wionaaun GUryp u oObEMBI Tell, HAXOUTh CKOPOCTH M YCKOpEHUs mpoiieccoB. [laHHas
cojiepKaTenbHas JIMHUSI OTKPBHIBAET HOBBIE BO3MOKHOCTU MOCTPOEHUSI MAaTEMaTUYECKUX
MOJEJIe peajbHbIX CUTyallMid, TO3BOJSCT HAXOJWTh HaWJIydlllee pEHIeHue B
NPUKIAIHBIX, B TOM YHCIIE COLMAIBHO-DKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MAaTEMAaTHYECKOTO aHaln3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAaKTHOTO,
(GbOpMaTbHO-TOTUYECKOTO W KPEATUBHOTO MBINIICHUS, (OPMHPOBAHUIO YMEHUUH
pacro3HaBaTh IMpPOSIBJICHUS 3aKOHOB MATEMaTUKH B HAyKe, TEXHUKE M MCKYCCTBE.
OO6yuaronyecsi y3HaIOT O BBIJAIOIIUXCS pe3yjibTaTaX, MOJYUYEHHBIX B XOJE€ Pa3BUTHS
MaTeMaTUKU KaK HayKH, 1 00 UX aBTOpax.



CopepxaTenbHO-MeTOIMYECKasl JIMHUSA «MHOXECTBA U JIOTHMKa» BKIIOYAET B cels
AJIEMEHTHI TEOPHUH MHOXECTB M MAaT€MaTUYECKOH JIOTUKH. TeOopeTHKO-MHOKXECTBEHHbBIE
IPEICTAaBICHUS TMPOHU3BIBAIOT BECh KypC UIIKOJIBHOM MaTeMaTUKW M Ipeasiarator
HauOoJee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONIMNA BCE pa3ienbl MaTeMaTUKU U €€
MPUJIOKEHUM, OHU CBSI3bIBAIOT PAa3HbIE MATEMAaTUYECKUE JUCIUIUIMHBI U UX MPUIOKECHUS
B eauHoe uenoe. IloaTromy BaXHO ndaTh BO3MOXHOCTH OOydaroumiemycs IOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHUKHU W HCMOJIb30BaTh €T0 IS
BBIPKEHUSI CBOUX MbIcied. JIpyruM BakKHBIM TNPU3HAKOM MATEMAaTHKU KaK HayKu
cieayeT TMpU3HATh CBOWCTBEHHYIO €M CTpOroctb OOOCHOBAaHHMI U  cJleJoBaHUE
ONpEENIEHHBIM TpPaBUJIaM TOCTPOCHUS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTEMaTH4YEeCKOM  JIOTUKU  CIOCOOCTBYET  Pa3BUTHIO  JIOTMUECKOTO  MBIIUICHUS
0o0y4JarImuxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYKIEHUS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTUYECKOTO MBIIIIJICHUS.

B yueGHOM Kypce «AnreOpa u Hayalla MaTeMaTHYECKOT0 aHAIHN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJIETUPOBAHUSA, KOTOpbIe MPHU3BAaHBI CIOCOOCTBOBATH
(GOpMHPOBaHUIO HABBIKOB MOCTPOEHHUS MOJENEH peajbHBIX CUTYyallMil, HCClIeJOBaHUS
TUX MOJENed C TIOMOUIIbI0 ammapata aiaredpbl MW MaTeMaTU4YecKOTro aHajIu3a,
MHTEPIIPETAIIMN TOJYYCHHBIX pe3ybTaToB. Takue 3aqaHusi BIUIETEHBI B KaXKIbIA W3
pa3nenoB MpOrpaMMbl, TOCKOJIBKY BeCh MaTepuan Y4eOHOro Kypca MIHPOKO
UCHOJIb3YeTCs JJI  pelleHus MNPUKIATHBIX 3afad. llpu pemieHun peandbHBIX
MPAKTUYECKUX 3a7a4 0Oydarolurecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HUCIOJb30BaTh  AHAIOTHIO, 0000maTh U
KOHKpETU3UpOBaTh NpobseMy. JlesTenbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PELICHUS
NPUKIAIHBIX 337a4 OpPraHu3yeTcs B IpolLecce HM3y4YeHUs BCeX TeM Y4YeOHOro Kypca
«Anrebpa U Hayana MaTeMAaTUYECKOTO aHAIIA3aY.

Ha n3ydenue ydeOHOro kypca «Anrebpa M Hayalda MaTeMaTHUYECKOI'O aHAIH3a»
otBoautcs: B 11 kmacce — 136 yacoB (4 yaca B HEZIEIO).

I'eomeTpus siBJsieTCA OAHMM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHEro OOIIETro
o0pa3oBaHus, TaK Kak 00ecreyrMBaeT BO3MOKHOCTh M3Y4EHUs JUCHUIUIMH €CTECTBEHHO-
HAy4YHOM HampaBJICHHOCTH U MPEAMETOB I'yMaHUTapHOro Hukia. IlockonbKy noruueckoe
MBbIIITIEHHE, (OPMUPYEMOE TMpPU H3YyYEHUU OOYyYaIOUUMUCS TMOHATUHHBIX OCHOB
reOMETPUM, TIPU JI0KAa3aTeIbCTBE TEOPEM U TMOCTPOECHUU LENOYKU JIOTUYECKUX
YTBEPKIAEHUH MIPU PELIEHUH T'€OMETPUUECKHUX 3a]a4, YMEHNE BBIIBUTaTh U ONPOBEPraTh
TUIOTE3bI HEMOCPEICTBEHHO MCIOJIb3YIOTCS MPH PEIIeHUH 3a7a4 €CTECTBEHHO-HAy4YHOTO
IIUKJIA, B YaCTHOCTU (PU3NYECKHX 3a7ad.

[lens ocBoenus mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha yrimyOonéHHOM
YpOBHE — pa3BUTHE HHIWBUIYAJIbHBIX CIOCOOHOCTEW O0O0ydYarommxcs Mpud H3y4YEeHUU
reOMeTpHUH, KaK COCTaBIISIONIeH MmpeaMeTHON oOnactu «Marematuka U MHGOPMATUKA»
yepe3 oOecreueHre BO3MOKHOCTH MPUOOPETeHHs M HCIIOJIb30BaHUs Oosiee TITyOOKHX
TeOMETPUYECKUX 3HAHUNA M JEHCTBUH, CeNU(UIHBIX TEOMETPHH, U HEOOXOIUMBIX IS
YCHEIIHOTO MNpo(decCHOHANbHOIO 00pa3oBaHMs, CBSI3aHHOTO C  HCIOJIb30BaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHBIMU 3aJayaMH Kypca TE€OMETpUH Ha YyrIyOJNEHHOM  YpOBHE,
PaCHIMPSIONIMMHU U YCUIIMBAIOIIUMHU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

® paclIupeHHe MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYpPHl U
¢dbopmMHupoBaHIE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;



e (opMHUpOBaHHUE NPEJCTABIEHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJENAX, IO3BOJISIOIIMX ONUCHIBaTh M HU3ydaThb pa3HbIEC SIBICHUS
OKpYXAaIoUIero MHpa, 3HAHWE NOHATHUWHOIO amnmapara 1o pasgeny «CrepeomMeTpusd
y4eOHOro Kypca reoMeTpHH;

e (QopmHpOBaHHE YMEHHS BJIAJ€Th OCHOBHBIMU HOHATHUSAMHU O NPOCTPAHCTBEHHBIX
¢urypax M HMX OCHOBHBIMHM CBOICTBaMH, 3HaHHE TeOpeM, (GOpMYyI U YMEHHUE HUX
OPUMEHITh, YMEHMS JOKa3blBaTh TEOPEMbl W HAXOAWTHh HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3aaay;

e (opmHpOBaHHE YMEHMsI paClIO3HABATh HA YEPTEKaX, MOJEIAX U B pealbHOM MHpe
MHOTOTPAaHHUKH U TEJIa BpalEHUs, KOHCTPYHPOBATh T€OMETPUUECKHE MOJEIIN;

e (opMHUpPOBaHME NOHMMAaHHUS BO3MOXHOCTH AKCMOMATHYECKOIO IOCTPOEHUS
MaTEeMaTHYECKUX TEOpuid, (OpPMHpPOBAHUE TIOHMMAHHUS pOJIM AKCHOMAaTUKU IpHU
IPOBEACHUU PACCYKACHUM;

e (QopmMHpOBaHME YMEHHUS BIAJE€Th METOJAMHU JO0Ka3aTeIbCTB U aJTOPUTMOB
pElIeHUs, YMEHHUs HMX MPUMEHSATh, MPOBOJAUTH OKA3aTEIbHBIE PACCYKIEHUS B XOJ€
pelIeHusl CTepeOMETPUYECKUX 3aJad M 3aJad C HPaKTUYECKUM COJEp’KaHUEM,
(dopMHupoBaHHE MPEACTABICHUS O HEOOXOIUMOCTH JOKa3aTeIbCTB IMPH OOOCHOBAHHUU
MaTEeMaTHYECKUX YTBEPXKJIEHUNH W POJM AKCMOMATUKU B MPOBEIECHUU JEAYKTUBHBIX
pacCyXJIeHU;

® Da3BUTUE U  COBEPUICHCTBOBAHME  HWHTEIUJIEKTYaJIbHBIX W  TBOPYECKHX
crocoOHOcTel  00ydaromuXcs, I103HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIbCKIX
YMEHHI, KpUTUYHOCTH MBIIIIEHUS, THTEpEca K U3yYEeHUIO T€OMETPHH;

e (¢dopmupoBaHue (YHKIMOHAIBHOW T'PAaMOTHOCTH, pEJIEBAHTHONM TI'E€OMETPUU:
YMEHHS paclo3HaBaThb MPOSBICHUS TE€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJbHBIX JXU3HEHHBIX CHUTyalUsX W IPU HU3YYEHHHM JPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS
peanbHbIX  CUTYyallMii, HCCIeIOBaHUS TOCTPOCHHBIX MOJENeH, HHTepHpeTauun
NIOJIyYE€HHBIX PE3YJIHTATOB.

OCHOBHBIMU cOZIepKaTeIbHBIMU JTUHUSAMU yuyeOHOro Kypca «['eomerpusi» B 10-11
KJjaccax saBistoTcs: «lIpsiMble U MIIOCKOCTH B MPOCTPaHCTBE», «MHOrorpanHukn», «Tena
BpallleHUs», «BEKTOpbI M1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @DPI'OC COO T1peboBaHHE «yMETh OIEPUPOBATH
MOHSTUSIMHUY, PEIEBAHTHBIMU T'€OMETPUHM Ha YIriIyOJl€HHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCHUTCS KO BCEM COJepKaTelbHBIM JIMHHUSAM ydyeOHOro Kypca, a
¢dopmMHupoBaHHE JOTMYECKUX YMEHHH pacmlpeaenseTcss He TOJBKO MO COAEP)KATEIbHBIM
JUHUSAM, HO W o rojxaM oOydenus. CojepkaHue 00pa3OBaHHsA, COOTBETCTBYIOIIEE
npelIMeTHbIM  pe3ynbTataM  ocBoeHus  DeaepanbHoil  pabodeil  mporpammsbl,
pacrpee€HHbIM [0 TOAaM OOYy4YeHHsI, CTPYKTYPHPOBAHO TaKUM OOpPa3oM, YTOOBI KO
BCEM  OCHOBHBIM, TNPUHIMNHAIBHBIM  BOIpocam  oOydaromuecss — oOpamanuch
HEOJIHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh OBJIa/ICHUE T€OMETPUUECKUMH MOHATUSIMU
M HaBbIKAMHM [OCJIEIOBATENIbHO M MOCTYMATeIbHO, C COOJIOJICHUEM MPUHIUIIA
NPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYAaTh B OOILIYI0 CHCTEMY T'€OMETPUUYECKHX
npeicTaBiIeHU oOydaloIuxcsi, pacmupsiss W  yrayomss e€, o0pa3ys MpodYHbIe
MHO>KE€CTBEHHBIE CBSI3H.

[Tepexon K U3y4EHHUIO FTEOMETPUU Ha YIIIYOJIEHHOM YPOBHE IO3BOJISET:



e co3math  ychoBua s auddepeHnmanmu  00ydeHuUs,  MOCTPOSHUS
UHANBUAYAJIbHBIX 00pa3oBaTeNIbHBIX MPOrpaMM, O0ECleYUTh YIIIyOJIEHHOE H3y4YeHUE
reOMETPHUH KaK COCTaBJISIIONIEH yueOHoro npenmMera «MareMaTukay;

® TOATOTOBUTH OOYYAIOMIMXCS K MPOJODKEHUIO M3YYCHHS MATEMATHKH C YIETOM
BBIOOpa Oyaymiedt mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTh MEXAY OOIMMM |
npodeccuoHaNbHBIM 00pa30BaHUEM.

Ha u3yuenne yueOHOTO Kypca «['eomeTpus» Ha yriryOJ€HHOM ypOBHE OTBOJIUTCS: B
11 xmacce — 68 wacoB (2 yaca B HEJCITIO).

MECTO YYEBHOI'O TIPEJJIMETA «<MATEMATHKA»

OOmiee KOJMYECTBO 4YacoB, HANpPABICHHBIX HAa M3yYCHHE MaTeMaTHKUd Ha
yrayoaeHHoM ypoBHe: B 11 kimacce — 238 vacoB (7 4acoB B HEEIIO), 3JEKTUBHBINA KypC
«BeposiTHOCTh 1 cTaTucTHKa» B 11 knacce — 34 yaca (1 yac B Heaento).

COIAEPKAHUE OBYYEHMSA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA AHAJIN3A»

11 KIIACC

Yucna v BbIYUCICHUS

Harypanbnsie n nenple uncia. [I[puMeHeHrne TPU3HAKOB JEIMMOCTH LIENBIX YHUCEIL,
HanOopImii oomuii aenutensd (qanee — HOJl) n HamMmeHbIee obmiee KpaTHoe (nanee —
HOK), octatkoB 1o moay:mto, anroputMa EBkiinza jis penieHus 3a1ad B 1EJIbIX Yhciax.

KommiekcHbie uuncna. AnreOpaudeckass U TpUTrOHOMeTpHueckas (OpMbl 3arucu
KOMIUIEKCHOTO uucia. Apudmernueckue oOmnepanuy ¢ KOMIUIEKCHBIMH —YHCIIAMU.
N300pakeHne KOMIUIEKCHBIX YHCENl Ha KoOopJauHaTHOW miockoctr. @opmyna Myaspa.
KopHu N-0i1 creneHyu U3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHne KOMIIIEKCHBIX 4YUCer Ul
perieHust PU3NYECKUX U TE€OMETPUYECKUX 3a]au.

YpaBHEeHUSI M HEPABEHCTBA

CucremMa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB. PaBHOCHUIIBHBIE CHCTEMBI U
CHUCTEMBI-CJIEICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUUYECKUX YpaBHEHUN Cc IIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCcKMX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PEILIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJbl pEUIEHUS] CHCTEM W COBOKYIIHOCTEH palMOHAJIBHBIX,
UpPpPaIMOHAIBHBIX, IOKA3aTEeIbHBIX U JIOTAPU(PMUUECKUX YPABHEHUH.

YpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHre ypaBHEHMH, CHUCTEM W HEPABEHCTB K PEUICHUI0 MaTeMaTHYeCKHX
3aJja4 W 337a4 M3 PA3NIUYHBIX 00JacTeil HAyKM M peaqbHOM KU3HU, MHTEPIPETaLus
MIOJIyYE€HHBIX PE3YJIHTATOB.

DOyHKuuM U rpapuxkn

Oynkius, cnocoObl  3amanus  GyHKIMH. B3auMHO oOpaTHble  (QYHKIHH.
Komnosunus ¢ynkumii. I'padpuk dpyaxmnumn. DnementapHsie nmpeoOpa3zoBaHus rpaduKkoB
GyHKIHA.



OOnacTh omnpeneneHuss U MHOXKECTBO 3HaueHMH QyHkumu. Hymm @ynkuumm.
[IpomexxyTku 3HaKomoctossHcTBa. YETHble U Heu€TtHble ¢yHKUMH. [lepuonuueckue
¢ysaxuuu. [IpoMexyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI (DYHKITHH.
HauOosnbiiee n HauMeHblee 3HaUYEHUS (PYHKIIUU Ha TPOMEXKYTKE.

JluneliHasi, KBaJgpaTW4yHas M JpOOHO-JIMHEHHass (QYHKIMH. DJIEeMEHTapHOe
UCCJIEIOBAaHUE U MIOCTPOECHUE UX IPAPUKOB.

CreneHHass (yHKIMS C HaTypaJbHbIM M ILeJIbIM NokazaTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENeHU Kak (PyHKUUU OOpaTHON CTENEHH C
HaTypaAJIbHBIM ITOKA3aTEIIEM.

[ToxazarenpHast W Jjorapu@muueckas (yHKUMHA, UX CBOWCTBA M TIpaUKH.
Hcnonp3oBanue rpa¢pukoB GyHKIMN Ui peLICHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpyKHOCTb, OIpEeIeHUe TPUTOHOMETPUUYECKUX (DYHKIUI
YHUCJIOBOT'O apryMEHTA.

OyHKIIMOHATIBHBIE 3aBUCUMOCTH B PEAJbHBIX Ipoleccax M sBIeHUsX. ['paduxu
pEaJIbHBIX 3aBUCUMOCTEM.

['pagpuk kommoszuumu (yHkumil. ['eomerpuueckue 00pa3bl ypaBHEHUUH U
HEPaBEHCTB Ha KOOPJANHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMU, UX CBOMCTBA U IpauKy.

['paduueckre MeTOabl pelieHusl YpaBHEHUN U HepaBeHCTB. ['paduyeckue MeTobl
peuieHus 3a1a4d ¢ napaMeTpaMu.

Hcnonp3oBanue rpaukoB QYHKIMA JUIsI  UCCIEAOBAaHUS  IPOLECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT IPU PELICHUH 3aJad M3 JPYyrux Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HHU.

Hayana maTtemaTH4ecKoro anajamusa

HemnpepbiBHuble GyHKIIMM U UX cBOMCTBA. TOYKHM pa3pbiBa. ACUMIITOTHI rpaduKoOB
bynakiuit. CBoiicTBa (YHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. MeToa WHTEPBAJIOB JUIS
peuieHusi HepaBeHCTB. [IpuMeHeHHe CBONCTB HENpPEPHIBHBIX (YHKUUN ISl pelleHus
3az1ay.

[lepBas u BTOopas mpousBoAHble (QyHKuMU. OmnpeseneHHe, TeOMETPUUYECKUN U
(bu3nueckuil CMbICI TPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K rpaduKy G yHKIUU.

[TpousBonHble 31emMeHTapHbIX (yHKUMNA. [Ipom3BogHas CyMMbl, MpPOU3BENEHUS,
YaCTHOTO U KOMITIO3ULIUU (DYHKIIUH.

[IpumeHeHre NPOM3BOAHOW K HCCIENOBaHUIO (YHKIMUKA Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxaenue HauOONbIIEr0O M HAUMEHBIIETO 3HAYEHUH HENpepbIBHON
(byHKIMK Ha OTpPE3KE.

[IpuMeHeHrEe TPOU3BOAHOM I  HAXOXKIACHUSA HAWIYYIIETO pEUICHUS B
MPUKJIAIHBIX 3a/1adax, I ONpEeNeTeHUs CKOPOCTH U YCKOPEHHS Ipolecca, 3aJaHHOTO
dbopMynoit mu rpaguKom.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO  mepBooOpasHbIX.  IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxIeHus TepBOOOPA3HBIX.

WNurerpan. ['eoMeTpudeckuili CMBICI HMHTErpana. BpeluucieHue omnpenenéHHOro
uHTerpana no ¢opmyine Herorona-Jleitbnuma.

[Tpumenenne uHTErpana A HAXOXKICHUS IUIOMIAJACH TIOCKUX (QUTYyp U 0OBEMOB
r€OMETPUUYECKUX TEJl.

[Ipumepsr  pemeHuit  auddepeHuanbHbpIX  ypaBHEHUH.  MareMaTtndeckoe
MOJICIIMPOBAHNE PEATHHBIX MPOLECCOB C TTOMOIIBIO AU PepeHITHATBHBIX YPaBHEHHUN.



COAEPKAHUE OBYYEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
11 KJJIACC

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, IJIMHA HEHYJIEBOTO BEKTOpA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U IPOTHUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI.
PaBeHCTBO BEKTOpOB. JIeMCTBHS C BEKTOpAaMU: CIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4yucio. CBOMCTBA CIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BeKTOpa Ha uncio. [lonaTue koMiianapHeie BeKTOpsl. [Ipu3Hak
KOMIUIAHAPHOCTH TPEX BEKTOpOB. IIpaBmiio mapamnenenunena. Teopema 0 pasinoKeHUH
BEKTOpa 0 TPEM HEKOMILIAaHapHBIM BeKTOpaM. lIpsAMoyronbHas cucreMa KOOPAMHAT B
npoctpancTtBe. Koopamuatel BekTopa. CBsA3bp MeXAy KOOpAMHATAMH BEKTOpa |
KOOpJIMHATAMHU TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE NPOU3BEICHHUE BEKTOPOB.
BekTopHoe yMHOXkEeHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOKEHHA. KoopauHaThbl
BekTopa. Pasnmokenume Bekrtopa mo Oasucy. KoopanHaTHO-BEKTOPHBIM MeETOA MpU
pPELICHUU TEOMETPUYECKUX 3a1ad.

Tesa Bpamenust

[ToHsITHS: IMIUHAPUYECKAs TTOBEPXHOCTh, KOHUYECKAs! IIOBEPXHOCTh, cepruueckas
MOBEPXHOCTh, OOpasywlue TMoBepxHocTe. Tema BpamieHus: IWIMHAP, KOHYC,
yCeu€HHBbII KOHyC, cdepa, map. BzanmHOe pacnosiokeHue c@epbl U IIIOCKOCTH,
KacaTeibHas TNIOCKOCTh K cepe. M300paxkeHue Ten BpallieHus Ha 1miockocTu. Pa3BépTka
HWIMHJIpa U KoHyca. CuMMeTpHs cepsl U 1apa.

O6BEM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOIBLHOTO
napajuienenumnena u ciueActBuss u3 He€. OO0BEM TpsAMOM M HAKIOHHOW TMPU3MBIL,
WIMH]IpA, TUpaMUbl U KoHyca. O0BEM mapa U mapoBOTO CETMEHTA.

KoMOuHanmu Ten BpalieHus: ¥ MHOTOTrpaHHUKOB. [Ipu3mMa, BnucanHas B LUAJTUHID,
onucaHHas okono IunuHiapa. [lepecedyenue cdeprl M mapa c miockocTtbro. Kacanue
mapa u cdepbl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHMKA, OIMMCAHHOTO OKOJO Cdepsl,
chepbl, BMUCAHHON B MHOTOTPAHHUK WJIH TEJIO BpPaIICHUSI.

[Tnomaaps MOBEpXHOCTH LMIMH/PA, KOHYCa, Iuiouaab cdepsl u e€ yacteid. [logodue
B MpocTpaHcTBe. OTHOIICHHE 00BEMOB, IUIONIAJCH MOBEPXHOCTEH IMOAOOHBIX (HUTYP.
[IpeoOpazoBanne momobusi, romoreTus. PemeHue 3amad  Ha  TUIOCKOCTH €
HCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHne cedeHUd MHOTOTPAHHMKOB M TEJ BpaICHUSA: CEUEHHUS ITWIMHAPA
(mapanienabHO M NEPIEHINKYISIPHO OCH), CEUEHUs KOHYca (MapajiebHble OCHOBAHUIO U
NPOXOJAIINEe Yepe3 BEPIIMHY), CEUEHHUs IIapa, METOIbl MOCTPOCHHS CEYEHUI: METOJ
CJIeJIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/] MIEPEHOCA CEKYIel MIIOCKOCTH.

J{BMKeHHs B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtobpaxkeHus. [[BmkeHus u paBeHCTBO ¢puryp. O6mue
CBOMCTBA JIBUKCHUN. BUbl IBUKEHUN: MTAPAIIIETbHBIN IEPEHOC, IEHTPaIbHAS
CUMMETpHUS, 3€pKajbHass CHMMETPHS, TOBOPOT BOKPYT npsiMmoi. [IpeobpazoBanus
nono6us. [Ipsimas u chepa Ditnepa.



IIJTAHUPYEMBIE PE3YJIbTATBl OCBOEHUA YYEBHOI'O KYPCA
«MATEMATHUKA» (YI'/IYBJEHHbBIX YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xIaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKOM TO3UIIMU OOYyYaloOlIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O0 YJI€Ha POCCHUHCKOTO OOIIEecTBa, MPEICTaBIECHUE O MaTeMaTHYECKHUX
OCHOBaX (pyHKUIMOHHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYP I'Pa’kJIaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJIEHCTBOBATh C COIMAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTpMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKONW HWICHTUYHOCTH, YBAXEHUS K
MPOIJIOMY M HACTOSIIIIEMY POCCHUUCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JOCTH)KEHUSIM POCCUUCKUX MATEMAaTHKOB M POCCHUKMCKOM MaTeMaTH4EeCKON UIKOJbI,
HCIIOJIb30BAHKE ITUX JOCTIHKCHUH B APYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHUS, STUYECKOrO IIOBEJCHMS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMIKEHUM HAYKH W JIEATEIbHOCTBhIO YU€HOr0, OCO3HAHHME JIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsT OJCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3ajay, PEUICHHH, pacCyXIeHUH, BOCIPUUMYHUBOCTH K
MaTeMaTHYE€CKUM acCleKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh MaTEMaTUYECKHE 3HAHUS B HWHTEpecax
3JI0pOBOTO M 0Oe30macHoro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIM PEXUM 3aHATHH H  OTIbIXA,
peryinspHas (u3ndYecKas aKTUBHOCTD), (PU3UUECKOe COBEPIICHCTBOBAHUE TMPHU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIHLHON JACATEIHLHOCTHIO;

6) TPya10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYAOIIOOUS, MHTEpEC K Pa3IuIHBIM
chepam mpodecCHOHAIBHOM NESITEIHHOCTH, CBA3aHHBIM C MaTeMaTUKOW u  eé
MPUWIOKEHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BBHIOOpP Oynymied mnpodeccun u
pealn30BbIBaTh COOCTBCHHBIC IKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa3OBaHUI0 M CaMOOOpa30BaHUIO HAa TPOTSIKCHUH BCEHW JKHU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/Ja4 MaTeMaTHYECKON
HaIPaBJICHHOCTH;

7) IKOJIOTM4€CKOIr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH IKOJIOTMUYECKOM KYJIbTYpbl, TOHUMAHHE BIMSHHUS COLUATBHO-
HKOHOMHYECKUX IIPOLECCOB Ha COCTOSIHME MPUPOIHON U COLMAIBHOM Cpe/ibl, OCO3HAHHE
r100albHOTO XapakTepa 3KOJOTMYECKUX MpoOsieM, OpHeHTaluss Ha I[pPUMEHEHUe
MaTEeMaTUYECKUX 3HaHWM [ peleHus 3anad B o0JacTH OKpYKarollew cpensl,



IUTAHUPOBAHUE TOCTYMKOB M OLEHKH MX BO3MOKHBIX TOCIEICTBUNA IJISi OKpY’Karolen
Cpelibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HayKd U OOIIECTBEHHOW MPAaKTHKU, TTOHHMMaHHWE MaTeMaTH4eCKOW HayKdh Kak
chepbl 4eI0BEUECKON JeATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIS Pa3BUTHS
[UBUJIN3ALlMY, OBJIAJICHUE S3BIKOM MAaTEMaTHKU U MaTeMaTH4YeCKOM KyIbTypol Kak
CpPEeICTBOM  TIO3HaHUS  MHUpPA, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
HCCIIEA0BATENBCKYIO JIEITEIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHBbIE yHHBepPcaJIbHbIE Y4eOHbIe 1eliCTBUS

ba3zoBble Joruyeckue JeHCTBUA:

®BLISABJIATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKHX
O00BEKTOB, TOHATHUN, OTHONICHWH MEXIYy MOHATHUSAMHU, (OPMYIHPOBATH OIpEeNICHUs
MOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(PUKALUUA, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS], KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

® BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHbIE
U OTpUIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIC,

® BLISBJISTH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TPOTUBOPEUUS B
(dakTax, TaHHbBIX, HAOIIOACHUIX U YTBEPKICHUAX, IPEIaraTb KpUTEPUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUMIL;

ejieflaTh BBIBOJBl C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
UHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

®IPOBOJIMTH CAaMOCTOSITEJIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEP)KICHUMN
(mpsiMBIE ¥ OT TMPOTHUBHOTO), BBICTPAWBATH APTyMEHTAIMIO, MPHBOJUTH MPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

e BLIOHMpATh CIIOCO0 peleHus: yueOHOU 3a7aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
penieHusi, BIOMpaTh HamboJee MOAXOIALIUN € Y4ETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPUEB).

Ba3zoBble nccienoBarTelbckme 1eiCTBUA:

®JICIIOJIb30BAaTh BOIPOCHI KAaK MCCIEIOBAaTEIbCKUNA HMHCTPYMEHT I103HAHMS,
dbopMynupoBaTh BONPOCHI, (PUKCUPYIOIIKME MPOTHUBOpEYHE, MpobIeMy, YCTaHABIMBATh
HCKOMOE U JJaHHOE, (POPMHUPOBAThH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

®IPOBOJIUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIA 3KCIEPUMEHT, HUCCIEAOBAHUE IO
YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OO0ObeKTa, sBIEHHS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMU, IBICHUSIMU, MPOLIECCaAMU;

®CaMOCTOSITENIBHO  (OPMYNIHpPOBaTh OOOOIIEHHS U BBIBOJBI IO pE3yJibTaTaM
NPOBEAEHHOTO HAOIOACHUSA, WCCIEIOBAHUA, OICHMBATH OCTOBEPHOCTH IOJTYYEHHBIX
pe3yabTaToOB, BBIBOJOB U 0000IIEHNUH;

®IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IIpolecca, a TakKe BbIJIBUIaTh
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanueii:

®BBIABIAAITh JAeDUIUTHl WHGPOpPMAIMH, JAHHBIX, HEOOXOIUMBIX [JIsl OTBETa Ha
BONPOC U JIJISl peIIeHUs 3a/1a4H;



®BRIOMpPATh WH(MOPMAIMIO W3 HCTOYHMKOB DPA3JIMYHBIX THIIOB, aHAJIM3UPOBATH,
CUCTEMAaTH3UPOBATh W HWHTEPIPETHUPOBATH MH(GOPMALIUIO PA3IUYHBIX BHIOB U (QopMm
Ipe/ICTaBICHUS;

® CTPYKTYpUpOBaTh HMH(POPMALMIO, NPEICTABIATH €€ B pa3au4HbIX (Qopmax,
WUTIOCTPUPOBATH IPpaUUECcKH;

®OIICHUBATh HAJIEKHOCTh MH(OpPMAIMU MO CAMOCTOATENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKaTHBHBIE YHHBepPCcAJIbHbIE YUeOHbIE TelCTBUA

Oo0menue:

®BOCIIPUHUMATh U (POPMYJIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSMHU H
HESIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHHUS IO XOAY PEIICHHUS 3aJadd, KOMMEHTHPOBATh
MOJIyYCHHBIN pe3y/IbTaT;

B Xx0j€¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
npoOJIeMBI, pelraeMol 3ajadd, BBICKA3bIBATh HJICH, HAIICJICHHBIC HA IOWCK pPEIICHUS,
COMOCTAaBJIATh CBOM CYXICHHS C CYXICHHUSAMH JIPYTHX YYaCTHHUKOB JHAJIora,
OOHapy)KHBaTh Pa3JIMUME M CXOJCTBO IMO3MUIMH, B KOPPEKTHOH (opMe (OpMyIHpOBaThH
pa3HOTIIaCHsl, CBOU BO3PAKCHHUS;

®TIPC/ICTABIIATh PE3YyJIbTaThl PEIICHUS 3a]adH, SKCIICPUMEHTA, WCCIEIOBAHMS,
IPOEKTa, CaMOCTOSTCIBHO BbIOMpaTh (opMar BBICTYIUICHHS ¢ yd4éToM 3ajaad
Mpe3eHTAIIMH B OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuszanus:

®COCTaBJIATh IUTaH, aJTOPUTM PEIICHHS 3a7add, BBHIOMpATh CIOCOO pelieHUs C
y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJLIEKT:

®BJIJICTh HABBIKAMH ITO3HABATEIBLHON pedIIeKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JEUCTBUM W MBICIUTEIbHBIX TMPOIECCOB, MX pPe3yJbTaTOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpOIEecca W pe3yJibTaTa PELICHUS MaTeMaTH4YECKOU
3a7a4u;

e IIpEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IpU PELICHUM 3aJ]layH,
BHOCHUTHb KOPPEKTHBBI B JIEATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OIITHOOK, BBISIBIICHHBIX TPYAHOCTEH;

®OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIH U YCIOBHSIM, OOBSICHATH MPUYHUHBI
JOCTHKEHUST UITU HEJOCTHKEHUS PE3YIIBTATOB JIEATEIHHOCTH, HAXOIUTh OMHUOKY, JaBaTh
OIICHKY TPHOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eATEJIbLHOCTD:

®[IOHUMATh U MKCHOJb30BaTh NPEUMYIIECTBA KOMAHIHOW H WHIWBHUAYAIbHOMN
paboOThl TP pEIIeHWH Y4YeOHBIX 3a/1ay, MPUHUMATh IIeJb COBMECTHOW NEATEIhHOCTH,
MJIaHUPOBATh OPTaHU3AIlMI0 COBMECTHOM paboThl, pachnpenensTh BHIBI paboT,
JIOTOBApHUBATHC, OOCYXKIAaTh TMpolecC W pe3yiabTaT paboTel, 0000maTh MHEHUS
HECKOJIBKUX JIIOJICH;



eyJacTBOBaTh B TPYIIOBBHIX (opmax paboTel (0OcyxneHus, oOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIIOIHITH CBOIO YacTh padOThI M1 KOOPAUHUPOBATH CBOU
NENCTBUS C IPYTMMHU WIEHAMH KOMaH[Ibl, OLIEHUBAaTh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI
HOPOAYKT IO KPUTEPHSIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K kxonuy ooyuenus e 11 Kknacce oOyuawwuiica noayyum caeoyroujue
npeomemmnvle pe3ynbmamovl RO OMOENAbHLIM MeMam padoueii npozpammol y4eoHo20
Kypca «AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIU3A» .

Yuciia 1 BIYUCICHUS:

®CBOOOJTHO OIEPHPOBATh MOHATHUSAMHU: HATYpaJbHOE M IIEJIO€ YHCIO, MHOXKECTBA
HATYPaJbHBIX U IEJIBIX YHCEJ, UCIOIb30BaTh MPU3HAKK JeIuMOocTU enbix uncen, HOJJ
1 HOK naTypanpHBIX 4ncel Uil peleHns 3a1a4, IPUMEHITh aroputM EBkinaa;

®CBOOOJHO OMEPUPOBATH TMOHATHEM OCTaTka TI0 MOAYJIO, 3alUCHIBATh
HATYpaJbHbIE YHCIIA B PA3IMYHBIX MTO3UIIUOHHBIX CHCTEMaX CUUCIICHMUS;

®CBOOOJHO ONEpPUPOBATH MOHATHSAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMILUIEKCHBIX YHCEJ, NPEeJCTaBIATh KOMIUIEKCHBIE YHCIa B aireOpanyecko u
TPUTOHOMETPUYECKON (opMe, BBIIOTHATH apu(PMETHUYECKHE OIepalud C HAMHA H
n300pakaTh Ha KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHHs1 M HEPABEHCTBA:

®CBOOOJHO OINEpPUPOBATh MOHATHAMU: HUpPpALMOHAIbHbIE, MOKa3aTelbHbIE U
Jorapu(MUIECKHEe HEPABEHCTBA, HAXOIUTh MX PEHICHHS C TOMOIIBI0 PaBHOCHIIHHBIX
Nepexoi0B;

® OCYILIECTBIIATH OTOOP KOPHEH NMPH PEIIEHUU TPUTOHOMETPHUECKOTO YPABHEHUS;

®CBOOOJHO  OINEpPUPOBATh  IOHATHEM  TPUTOHOMETPUYECKOE  HEpPaBEHCTBO,
NPUMEHSATH ~ HeoOXoAwMble  (GOpPMYyNIbl s PEHICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

®CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHUCTEMAa U COBOKYMHOCTb YPAaBHEHUH H
HEPaBEHCTB, PABHOCUJIbHBIE CHCTEMBbl W CHCTEMBI-CIECACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBl W COBOKYITHOCTEH paIlMOHAIBbHBIX, HWPPAIMOHANBHBIX, ITOKAa3aTeIbHBIX W
Jorapu(pMUYECKUX YpaBHEHHUI U HEPABEHCTB;

epemath palroHaIbHbIe, HPPALMOHATBHBIE, TIOKAa3aTeIbHbIC, JIOTApU(PMHUUECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, COACPIKAIINE MOAYIIH U TIapaMeTpPHI;

e TIPUMEHATh TpadUUecKue METONbI ISl PEIICHUS YpaBHEHWH W HEPaBEHCTB, a
TaKXe 3a/1a4 ¢ mapaMeTpaMu;

® MOJICIMPOBATh PEabHBbIC CUTYallMU Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIE0BATh MOCTPOCHHBIE
MOJIEIM C WCIIOJIb30BaHUEM ammaparta anreOpbl, WHTEPIPETUPOBATH IOJYYCHHBIN
pe3ysbTar.

DyHKUMH U rpaduku:

®CBOOOJTHO OMEPUPOBATh MOHATUAMU: (QYHKIMS, CHOCOOBI 3amaHus (YHKIWH,
B3aUMHO OOpaTHble (YHKIMH, KOMIO3UIHSA (YHKIUH, Tpaduk (QyHKIUH, BBITOIHITH
arIieMeHTapHbIe IpeoOpa3zoBaHus rpaduKoB (YyHKIIHIA;



eCBOOOJHO ONEpPUPOBATH MOHATHAMHU: OOJACTh ONpPENETIEHUS M MHOXECTBO
3HaYeHUHN QYHKIUH, HYJIH (QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

eCBOOOAHO OMEpUpOBaTh MOHATUAMM: UETHBIE U  HEUYETHBIE  (DYHKIIHH,
nepuoandeckiue (QYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MaKCUMyMBbl U
MUHUMYMBI QYHKIIUH, HAaUOOJIbIIEe U HAUMEHbIIIee 3HaUeHHE (DYHKIIMH Ha TPOMEKYTKE;

eCBOOOZHO ONEPUPOBATH MOHATHSAMHU: CTENeHHas (QYHKIMS C HATypaJlbHBIM U
HEeNbIM TOKa3aTeslieM, TpaQuK CTENeHHOW (YHKIUM C HATypaJbHBIM U IIEIBIM
nokasarejaeM, Ipauk KOpHS N-0if CTeneHu Kak (QYHKIMM OOpaTHOW CTENEHH C
HATypaJbHBIM MTOKA3aTeNeM;

®OINEpUPOBATh TMOHATHAMH: JIMHEHHAs, KBaJpaTWyHas U JApOOHO-THHEHHAs
(GyHKINH, BBITTOIHATE 3JIEMEHTAPHOE UCCIEA0BaHNE U MTOCTPOCHUE X TPapUKOB;

eCBOOOZHO ONEpPUPOBATh MNOHATHSAMHU: IOKa3aTelbHas U JorapupmMuyeckas
GbyHKIIUYU, UX CBOMCTBA U rpaduKU, UCTIONB30BaTh UX TPadUKH sl pEeIICHUS] ypaBHEHUH;

eCBOOOHO  ONEPUPOBATH MOHATHSAMH: TPUTOHOMETPHUYECKAs  OKPYXKHOCTb,
OTIpe/IeJICHNE TPUTOHOMETPHUYECKAX (PYHKIUN YHCIOBOTO apTyMEHTa;

UCIIONIb30BaTh Tpaduku (PYHKIUN AJI1 UCCIEAOBaHUSI MPOLIECCOB M 3aBUCUMOCTEH
IpU PELICHUU 3aJad U3 JIPYruX y4eOHBIX MPEAMETOB M PEANbHOW JKU3HH, BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEKy BETMYMHAMU;

oCTpPOUTh TpaUKU KOMIIO3UIIMA (PYHKIUH C TOMOIIBI0  DIEMEHTapPHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMM JBYX (PYHKIIMIA;

®CTPOUTH TEOMETpHUECKHE 00pa3bl ypaBHEHHH M HEPAaBEHCTB HAa KOOPIWHATHOMN
TUIOCKOCTH;

¢ CBOOOIHO OTIEpUPOBATH MOHATUSAMU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKIIUA;

® TIPUMEHSATH (PYHKIIUU IJIs1 MOJICITMPOBAHUS M HCCIIEIOBAHHS PEATbHBIX MPOIIECCOB.

Hauyana MmaTemaTH4yecKoro aHajimsa:

®CBOOOJIHO ONEPUPOBATH TMOHSATHAMM: HENpEpbIBHbIE (PYHKLMHU, TOYKU pa3pbiBa
rpaduka QyHKIIUN, ACUMIITOTHI rpaduka GyHKINH;

®CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKLHMS, HENpephlBHAas Ha OTPE3Ke,
NPUMEHSITh CBOWCTBA HETIPEPHIBHBIX (PYHKIWHI IS pEIICHHS 3a]1a4;

®CBOOOJTHO ONEPUPOBATH MOHITHUAMU: TEpBasi U BTOpas NMPOM3BOAHBIC (YHKIIWH,
KacareiabHas K rpaduxy QyHkmm,

® BBIYHUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIO3HUIIMU JBYX
(bYyHKIMNA, 3HATH POU3BOTHBIC DIIEMEHTAPHBIX (PYHKIINH;

® JICTIOJIF30BaTh TEOMETPUICCKHIA U (PU3NYECKUI CMBICI TPOU3BOIHOM JIJIsl pEIICHUS
3ajad;

®JICTIONIb30BATh MPOU3BOJAHYIO JUISI MCCIEA0BAaHUS (YHKIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI;

®HAXOJIUTh HaWOOJbIIEe W HAWMEHbIee 3HAYCHHsS (DYHKIUM HENMpPEephIBHON Ha
OTpE3KE;

®JICTIONIb30BAaTh MPOU3BOAHYIO I HAXOXKJIEHUS HAWIy4IIero pelieHus B
NPUKIAIHBIX, B TOM YHCIE COLUATbHO-3KOHOMHYECKHUX, 3ajadax, IJs OIpeaeieHus
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOTO (OPMYIION MK TpaduKoM;

¢CBOOOJTHO OMEPHUPOBATH MOHATHIMH: TMEPBOOOpPa3HAsL, ONMpPEACNEHHBIA HWHTETpal,
HaXOJUTh NEPBOOOPa3HBIC ITEMEHTAPHBIX (QYHKIIUI M BRIYUCIATH HHTETPAT 1O (popmyre
Hrrorona-JleiiOnumna;



® HAXOJIUTh TUIOIIA/IN TUIOCKUX (GUTYP B 0OBEMBI TEII C TIOMOIIBIO0 MHTETPANIa;

®IMETh INPEACTABIEHUE O MaTeMaTHMYeCKOM MOJEIMPOBAaHMM Ha IpUMeEpe
cocTaBiieHus1 AU epeHIUaNbHBIX YPaBHEHUH;

epelIaTh MPUKIAJAHBIE 3aJa4d, B TOM YHUCJIE COLMAIBbHO-DKOHOMUYECKOTO H
(¢u3nyecKoro xapakrepa, CpeACTBaMi MaTEMAaTUYECKOI'O aHAJIN3A.

K konuy ooyuenua 6 11 Kknacce obOyuawwuiica noayyum ciedyrwouiue
npeomemusle pe3yibmanmsvl RO OMOEIAbHLIM MeMam padoueil npozpammuvl y4eoHo20
Kypca «'eomeTpus»:

eCBOOOHO  OMEpUpPOBaTh TMOHATUSMHM, CBS3aHHBIMH C  LUAJUHAPUYECKOM,
KOHUYECKOU U c(hepruuecKoil MOBEPXHOCTSIMU, OOBSICHATH CIOCOOBI MOJIYYEHNUS;

®OIIEpUPOBATH MOHATHUSAMH, CBA3aHHBIMU C TE€JIaMHM BpAIICHUS: LUIMHAPOM,
KOHYCOM, cepoi U mapom;

®pacro3HaBaTh Tella BpalleHus (UUIUHAP, KOHYC, cepa U map) U OOBIACHSITH
CHoCOOBI MOJIYYEeHHUS TEJ BPALLEHUS;

e KJ1acCUPUIIMPOBATH B3aUMHOE PACTIONIOKEHUE C(HEPhI U TIIOCKOCTH;

® BBIUKCIISATh BETMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB M TeJl BpAlllEHUs, 00bEMBI U
IUTONIAIM TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJl BpAIIEHUS, T€OMETPHUYECKHX Tell C
npuMeHeHneM Gopmyi;

eCBOOOAHO ONEpUPOBaTh MOHATUSAMH, CBA3AHHBIMM C KOMOMHAUUsIMU Tel
BpAallleHUs] © MHOTOTPaHHUKOB: MHOT'OTPAHHUK, BIUCAHHBIN B chepy ¥ ONMUCAHHBIN OKOJIO
cdepsl, cdhepa, BIMCaHHAS] B MHOTOTPAHHUK HJIA TEJIO BPAIICHHUS,

®BBIYUCIISATE COOTHOIICHHUS MEXAY IUIOMAASMH IOBEpXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

e 1300paxkaTh U3y4yaeMble (DPUTYpHI, BHIIOJIHATH (BBIHOCHBIE) IIOCKUE YEPTEXKU U3
PUCYHKOB MPOCTBIX 00BEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEl
BpaIlICHHUS,

®13BJCKATh, HHTEPIPETUPOBATH U  NpeoOpa3oBbIBaTh  MHPOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (QUrypax, MpeACTaBIEHHYI0 Ha uepTekax u
PHUCYHKaXx;

®CBOOOJTHO  OMEpPUPOBATH  MOHATUSIMH, COOTBETCTBYIOIIMMHU  BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

® BLITIOJHSATH ACUCTBUS HaJl BEKTOPaMU;

®33/1aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

epelIaTh T€OMETPUUYECKHE 3a/aud Ha BBIUMCIEHHE YIJIOB MEXAY HNPSIMBIMH U
IUIOCKOCTSIMU, BBIUMCJICHUE PACCTOSHMM OT TOYKM JIO TUIOCKOCTH, B LIEJIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IPH PELICHUH;

©CBOOOJHO OMEPUPOBATH MOHSATUSIMU, CBSI3AHHBIMU C JIBUYKEHUEM B MIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBU)KCHUM;

® BBITIOJIHATH U300pakeHUsI MHOTOTPAHHUKOB U TeJl BpAIlleHUs MPU MapajieIbHOM
NepeHoce, LEHTPAIbHON CHUMMETpPUH, 3€pKaIbHOW CHUMMETpPUHU, NMPU TOBOPOTE BOKPYT
npsAMoil, mpeoOpazoBaHus MOA00HS;

®CTPOUTh CEYEHHS] MHOTOIPDAHHUMKOB M TEJ BpAIIECHUA: CEYEHMs LWIMHIpA
(mapaienbHO M NEPIEHNKYIISIPHO OCH), CEUEHUs KOHYca (MapaiebHble OCHOBAHUIO U
POXOJISIINE Yepe3 BEPIINHY), CEYEHUS 111apa;



® 1ICII0JIB30BATh METOJbI OCTPOCHUS CEUYECHHI: METOJI CIEN0B, METOJl BHYTPEHHETO
MIPOEKTUPOBAHUS, METO] IIEPEHOCA CEKYILIEH IIOCKOCTH;

® JOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHNUS;

S IPUMEHATh T€OMETpUUecKue (akThl JJIsi PELICHUS CTEPEOMETPUUECKUX 3a/ad,
MPEANOJaraloluX HECKOJIBKO IIAaroB PEUICHUs, €CIIM YCIOBUS NMPUMEHEHHMs 3a/JaHbl B
SIBHOW M HESIBHOU (hopme;

epelIaTh 3a/la4d Ha J1I0KA3aTeIbCTBO MATEMATUYECKUX OTHOUIEHUN M HAXOXICHUE
F€OMETPUYECKUX BEJTUYMH;

® [[PUMEHSATHh TPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

®IPUMEHATHh IOJIyYEHHbIE 3HAHUS HA MPAKTUKE: CpPaBHUBATh, AHAIM3UPOBATH U
OLICHUBATh PEAJIbHBIC CUTYAIMU, IPUMEHATh U3YYEHHBIE TOHSATHS, TEOPEMBI, CBOMCTBA B
mpolecce TMOWCKa  pelIeHHs MaTeMaThyeckd CcHOopMyTupoOBaHHOW  MPOOJIEMBI,
MOJICJINPOBATh PEAJIbHbIE CUTYallMM Ha SI3bIKE T'€OMETPUHU, UCCIEN0BATh MOCTPOEHHBIE
MOJICJIU C HCIOJIb30BAHUEM T'€OMETPUUECKUX TMOHATUM W TEopeM, ammapara anreOpsl,
pemarh NPaKTUYECKUE 3a]1a4d, CBSI3aHHBIC C HAXOKJICHHUEM F€OMETPUYECKUX BEJIMYHH;

e METh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU KaK COCTaBHOM
yacTu QyHIaMEHTa Pa3BUTHsI TEXHOJIOTUH.
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