I'ocynapcrBeHHBIH cTaHAAPT 001ero o0pa3oBaHus

IIprmepHBIE TPOTPaMMBI
Cpenuee (moaHoe) oduiee 00pa3oBaHue
ba3oBblil ypoBEHB

HPUMEPHAS ITPOI'PAMMA CPEJHEI'O (ITOJIHOT'O) OBLIEI'O
OBPA30BAHUA
11O MATEMATUKE

BA30BbBIA YPOBEHDb

INOACHUTEJBHASA 3AIINCKA

Craryc 10KymMeHTa

[TpumepHas mporpamma o MaTeMaTHKE COCTaBJIEHA HA OCHOBE (pe1epaibHOIO
KOMITOHEHTA TOCYIapCTBEHHOIO CTaHJAPTa CPEAHETO (MIOJTHOr0) OOIIETo
oOpa3oBaHus Ha 0a30BOM YPOBHE.

[IpumepHas nporpaMma KOHKPETHU3IUPYET COACPKAHUE TPEIMETHBIX TEM
00pa30BaTeNbHOrO CTaHJApTa U 1a€T MPUMEPHOE paclpeiesieHue yUeOHbIX 4YacoB
0 paszenaM Kypca.

[TpumepHas mporpamma BBITIOJIHAET ABE OCHOBHbIC (DYHKIUU:
NudopmanmonHo-mMeToanueckas (PyHKIHS O3BOJIAET BCEM YYaCTHUKAM
00pa3oBaTeNbHOTO MpoLEcca MOTYYUTh MPEICTABICHUE O LIEIIAX, COAEPKAHUH,
oO1el ctpareruu oOy4eHus, BOCIUTAHUS U Pa3BUTHUS yUalIUXCS CPEICTBAMU
JAHHOT'O Y4eOHOTO IIpeaMeTa.

Opranu3alinoHHO-TUIaHUpYIOLas GYHKIUS IPEeyCMaTPUBAET BbIJCICHUE 3TANIOB
oOyueHus1, CTPyKTypUpOBaHUE YYEOHOTr0 MaTepuaa, OnpeesieHue ero
KOJIMYECTBEHHBIX U KAUYECTBEHHBIX XapaKTEPUCTUK HA KAKJOM U3 3TAINOB, B TOM
YuCIIe ISl COJEP KATEIbHOTO HAITOJIHEHHSI IPOMEXYTOYHOM aTTeCTAllMU yYaluXCsl.
[IpumepHas nporpaMma sIBISIETCS OPUEHTUPOM JIJIsl COCTABIICHUS aBTOPCKHUX
yueOHBIX MporpamMm U yueOHKoB. OHa onpezenseT UHBapUaHTHYIO
(00s13aTeNbHYI0) YacTh yUeOHOIO Kypca, 3a IpeieaaMi KOTOPOTro OCTaeTCsl
BO3MOKHOCTb aBTOPCKOT'O BHIOOpA BapUAaTUBHOM COCTaBIISIFOIIEH CONlEp KaHUs
oOpazoBanus. [Ipu 3TOM aBTOpBI yUEOHBIX MPOTPaMM U Y4EOHUKOB MOTYT
NPEAJIOKUTh COOCTBEHHBIN MOJIX0/] B YACTH CTPYKTYPUPOBAHUS yUeOHOTO
MaTepuala, onpeIeIeHUs OCIe0BAaTEIbHOCTH U3YyUEHHUs 3TOr0 MaTepuana, a
TaKXKe MyTell (OPMUPOBAHUS CUCTEMBI 3HAHUN, YMEHHH U CTIOCOO0OB JeATEILHOCTH,
Pa3BUTHS M COLMATM3ALMH ydalluxcsa. TeM caMbIM pUMEpHas porpamma
COJICHCTBYET COXPAHEHHIO €IUHOTO 00pa30BaTEIbHOIO MPOCTPAHCTBA, HE CKOBBIBAs
TBOPUYECKOM MHUIIMATUBBI YUUTENIEH U aBTOPOB YUEOHUKOB U MPEJOCTABIISIET



ITUPOKHE BO3MOXKHOCTH TSI PEaTU3allii PA3IUIHBIX TIOX0I0B K MTOCTPOSHUIO
y4eOHOro Kypca.

CTpyKTypa 10KyMEHTA

[IpumepHas mporpamMma BKIIOYAET TPU pazjiesia: MOSICHUTENbHYIO 3aITUCKY;
OCHOBHOE COJIEpKaHUE C MPUMEPHBIM pacrpe/ieIeHUeM Y4eOHBIX YacOB 10
pazzienam Kypca; TpeOoBaHUS K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

OO0mas xapakTepucTUKAa y4e0HOIr0 nmpeamera

[Tpu u3yueHun Kypca MaTeMaTUKU Ha 06a30BOM YPOBHE MPOJIOJIKAIOTCS U MOTYYar0T
pPa3BUTHE COAEPIKATEIbHBIE JIMHUU: «Anredpa», « DyHKuumn», «YpaBHEHUS U
HEpaBEHCTBA», «I'eomeTpus», «NeMEHTbl KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEMH,
CTaTUCTHUKU U JIOTUKW», BBOAUTCA nuHUs «Hadama maremaTtnyeckoro ananusa». B
paMKax yKa3aHHBIX COJEP>KATEJIbHBIX JIMHUN PEIIAOTCS CIEYIOIUE 3a1a4u:
CUCTEMAaTHU3ALMS CBEACHUI O YUCIIAX; N3YUYEHUE HOBBIX BUJIOB YHCIIOBBIX
BBIpaXEHUI U (HOPMYIT; COBEPILIEHCTBOBAHUE NMPAKTUUECKUX HABBIKOB U
BBIYMCIIUTENbHON KYJIbTYpPBI, PACIIUPEHUE U COBEPILIEHCTBOBAHKUE ANTe€OpanvyecKoro
anmnapara, c(OpMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 IPUMEHEHHUE K PEIICHUIO
MAaTeMaTUYECKUX U HEMAaTEMAaTHYECKUX 3314,

paclipeHHe U CUCTEMATHU3alMsl OOIKX CBEeIeHUH O (QYHKIUAX, TOMOJHEHHUE Kilacca
U3y4aeMbIX (QYHKIUH, HJUTFOCTPALUS IIUPOTHI IPUMEHEHUS (PYHKIMH ISl OITUCAHUS
Y U3YYCHUS PEAIBHBIX 3aBUCUMOCTEN;

M3Yy4YEHUE CBOMCTB NPOCTPAHCTBEHHBIX T€J, JOPMUPOBAHUE YMEHUS IPUMEHSThH
ITOJTyYEHHBIC 3HAHUS IS PELICHUS IPAKTUYECKHX 3a/1a4;

pPa3BUTHE NMPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPYXaIOILEM MHUPE, COBEPILIEHCTBOBAHUE NHTEJUIEKTYAJIBHBIX U PEYEBBIX YMEHUI
myTeM 0OOTalIeHUs] MaTEMaTUYECKOTO SI3bIKa, Pa3BUTHUS JIOTHUYECKOTO MBIIIJICHHUS;
3HAKOMCTBO C OCHOBHBIMM MJAECSIMU U METOJJAMHU MAaTEMAaTUUECKOTO aHAJIN3A.

Hean

N3yuenne MaTeMaTrKy B CTapiiei MIKoJie Ha 6a30BOM YPOBHE HAIIPaBJICHO Ha
JNOCTHKEHUE CIEAYIOIINX LEIEH:

* opMUpOBaHUE NIPEICTABICHUN O MATEMATUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpelCTBE MOJECIUPOBAHUS SIBJICHHUI U MPOLIECCOB, 00 UIESIX U METO/IaX MAaTEMATUKH;
* Pa3BUTHE JIOTHYECKOTO MBIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUSI,
AITOPUTMHYECKOU KYJIbTYpPbl, KpUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOX0IUMOM
JUTsl O0Oy4Y€HHUS B BBICIIIEH IIIKOJIE IT0 COOTBETCTBYIOIIEH CIIEIUATBLHOCTH, B OyayIiei
podeCCUOHATILHON JIEeATEIbHOCTH;

* OBJIQJICHUE MAaTeMAaTHUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOUMBIMU B
MOBCEIHEBHOM XKU3HHU, JIJIS1 U3YUEHHUSI IIIKOJIHHBIX €CTECTBEHHOHAYYHBIX JTUCIMUILINH
Ha 0a30BOM YPOBHE, JIJIs TTOJIyYCHHSI 00pa30BaHUs B 001aCTsIX, HE TPEOYIOMUX
yriayOJIeHHON MaTeMaTUYECKOM MOATOTOBKH;

* BOCIIUTAHHUE CPEJICTBAMU MATEMATUKH KyJIbTYpPbl TMYHOCTH: OTHOILICHHS K
MaTe€MaTUKe KaK YaCTH OOLIECYEIOBEYECKON KyIbTYPhl: 3HAKOMCTBO C UCTOpUEN



Pa3BUTHA MATCMATUKH, 3BOJ'IIOI_II/I€I\/'I MaTEMATHYCCKHUX PII(CIZ, IIOHMMAaHUA
3HAYMMOCTHU MaTEMATUKH OJIA O6H.I€CTBCHHOFO Imporpecca.

MecTto npeamera B 0a3UCHOM Y4eOHOM IJIaHe

Cornacuo denepaibHOMY 0a3UCHOMY YueOHOMY TUTaHY JIJIsi 00pa30BaTeIbHBIX
yapexaennii Poccutickoit denepanuu a1 0053aTeIbHOTO U3YUSHHUs] MAaTEMaTHKH
Ha ATare OCHOBHOI'O 00IIero 00pa3oBaHus OTBOAUTCS HEe MeHee 28(0 4acoB u3
pacdeta 4 yaca B Henento. [Ipu 3ToM mipeamnomnaraercs mocTpoeHue Kypca B hopme
MOCJIETIOBATEILHOCTH TEMAaTHUECKUX OJIOKOB C YepeIOBaHUEM MaTepuraa 1o
anre0pe, aHaTU3y, TUCKPETHOU MaTeMaTUKE, TEOMETPHH.

[Tpumepnas nporpamma paccuntana Ha 280 yueOHbIX yacoB. [Ipu 3ToM B Helt
IPEAYCMOTPEH pe3epB CBOOOHOTO yueOHOTro BpeMeHU B 00beMe 30 ydeOHBIX YacoB
JUISL peasi3allii aBTOPCKUX MOAXO0/I0B, UCIIOJIH30BaHUS Pa3HOOOpa3HbIX (GopM
OpraHu3aluy y4eOHOTO MPOIIecca, BHEIPEHUSI COBPEMEHHBIX METO/I0B OOYUYECHUS U
MeIarorndeCKuxX TeXHOJIOTHH.

O01mey4yeOHbIe YMEHUS, HABBIKHM U CIIOCOOBI AeSITeJIbHOCTH

B xoge ocBoeHus coaepkaHusi MaTeMaTHYECKOTO 00pa30BaHUS yUaIHecs
OBJIAJICBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMU IEATEIBLHOCTH, MPUOOPETAIOT U
COBEPIIICHCTBYIOT OTIBIT:

MIOCTPOECHUS U UCCIIEIOBAHUS MaTEeMAaTUUECKIX MOJIEJIEH JIJIsl OIMUCAHUSI U PEIICHUS
NPUKJIAJAHBIX 337124, 3a/1a4 U3 CMEKHBIX JTUCIUTLINH;

BBITIOJIHEHUS U CAMOCTOSITEJIBHOTO COCTaBJICHUS AITOPUTMHUECKUX MPEANUCaHUHN U
WHCTPYKIIMH HAa MAaTEMaTHICCKOM MaTepHaJie; BHITIOJIHCHUS PAcueTOB
MIPAKTUYECKOTO XapaKTepa; UCTIOIb30BAHMS MAaTEMAaTHICCKUX (HOPMYIT U
CaMOCTOSITENILHOT'O COCTaBJIEHUs (POpMyIT HA OCHOBE 00OOIIEHNS YaCTHBIX CITy4aeB
U DKCIIEPUMEHTA;

CaMOCTOSTENIbHON pabOThl C UCTOYHUKAMU UHGOpMAIIHH, 0000IICHUS 1
CUCTEMAaTHU3AINH MOJYyYEeHHON NHGOPMAIINK, UHTETPUPOBAHNUS €€ B TUYHBIN OTIBIT;
MIPOBEICHHMS TOKA3ATEIBHBIX PACCYXKACHHUH, TIOTHYECKOT0 00OCHOBAHHUSI BHIBOJIOB,
pasITUYCHUS JOKa3aHHBIX W HEeJIOKA3aHHBIX YTBEPKIACHUH, apTyMEHTHPOBAHHBIX U
OMOITMOHAIIEHO YOS TUTENBHBIX CYKICHUMH;

CaMOCTOSITEIIbHON M KOJUIEKTUBHOM JIEATEIbHOCTH, BKIIOUEHUSI CBOUX PE3YJIhTaTOB
B PE3yJIbTAThl paOOTHI TPYIIIIbI, COOTHECEHUE CBOETO MHEHUSI C MHEHUEM JPYTHUX
YYaCTHUKOB Y4EOHOTO KOJUIEKTHBA 1 MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

Pe3yabTarhl 00y4eHust

PesynbraTel 00yueHus npeacTaBieHsl B TpeOOBaHMIX K YPOBHIO TOJATOTOBKH U
3a/1al0T CUCTEMY UTOTOBBIX PE3yIbTaTOB O0yUEHHUsI, KOTOPHIX JOKHBI JOCTUTATh
BCE€ YUalllMECs, OKAHYMBAIOIIME OCHOBHYIO IIKOY, U IOCTHKEHUE KOTOPBIX
SIBJISIETCS 00s13aTEIBLHBIM YCJIIOBUEM TOJIOKUTEIILHON aTTeCTalluy YUeHUKA 3a KypC



OCHOBHOM IIKOJIBI. DTH TPeOOBAHUS CTPYKTYPUPOBAHBI 110 TPEM KOMIIOHEHTAaM:
«3HaTh/TIOHU-MATh», KYMETbY, «UCII0JIb30BATh IPUOOPETEHHBIE 3HAHNS U YMEHHUS B
PAKTUYECKOH EATEIbHOCTU U MOBCEAHEBHON KU3HU». [Ipu aTOM nocienHue nse
KOMIIOHEHTHI [TPEICTABIEHBI OTJIEIBHO MO KAKIOMY U3 pa3/ieioB, COEPKAHNUS.
OdepyeHHbIE CTAHIAPTOM PAMKH COAEPKAHMS U TPEOOBAHUI OPUEHTUPOBAHBI HA
pa3BUTHE YYaIIMXCA U HE JOJDKHBI IPENSATCTBOBATH JOCTHXKEHHIO 00JI€€ BBICOKUX
YPOBHEN.

OCHOBHOE COAEP XAHUE
(280 4ac)

AJITEBPA
(40 gac)

Kopnu u crenenu. Kopens crenenn n>1 u ero cBoiictBa. CTeneHp ¢ palMOHAIbHBIM
[IOKa3areyieM U ee CBOMCTBA. [IoHsATHE O cTEneHu ¢ IeMCTBUTEIBHBIM IT0KA3aTEIEM.
CBolicTBa CTENEHU C JEHCTBUTEIBHBIM IIOKA3aTEIEM.

Jlorapudwm. Jlorapudm uucna. OcHOBHOE JiorapupMHUUeCcKOe TOXK1eCTBO. Jlorapudpm
MIPOU3BEJECHUS, YACTHOT'O, CTENIEHHU; NTEPEX0]] K HOBOMY OCHOBaHUIO. JleCATUUHBIN 1
HaTypaJibHBII JIorapu(Mbl, YUCIIO €.

[IpeoOpa3oBanHus MPOCTEHIINX BbIPAXKEHUMN, BKIIOYAIOIINX apupMeTHuyecKue
OIlEpaLllH, a TAKXKE OIEPALIUIO BO3BEJICHUS B CTEIICHD U OIEPALNIO
Jorapu(pMHUpOBaHHUSL.

OcHoBbI TpuroHoMeTpuu. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC TPOU3BOJIBHOTO
yria. Pagnannasa mepa yriia. CuHyC, KOCHHYC, TAHTE€HC U KOTAaHT'€HC YMCIIA.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOpMyIbl npuBeacHus. CUHYC,
KOCHUHYC M TAHT€HC CYyMMBI U Pa3HOCTH ABYX yIioB. CHHYC U KOCUHYC JBOMHOIO
yria. @opMyJibl MOJIOBUHHOTO yriia. [IpeobpazoBanusi CyMMBbI
TPUTOHOMETPUUYECKUX (PYHKIIMH B IPOU3BEICHNE U POU3BEICHUS B CYMMY.
BripakeHre TpUroHOMETPUUYECKUX (PYHKIUN Yepe3 TAHT€HC MTOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBanusi poCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHU.
[Ipocreiimme TPUrOHOMETPUUECKNE YPABHEHUS M HEPABEHCTBA. APKCUHYC,
ApPKKOCHHYC, ApKTaHT€HC YUCIIa.

OYHKIINHN
(30 uac)

Oynkiuu. O6acTh onpeeNIeHus: 1 MHOKECTBO 3HaueHui. ['paduk dyHkmmm.
[TocTpoenue rpadukoB GHyHKIIHIA, 3aJaHHBIX Pa3IUIHBIME criocobamu. CBOMCTBA
(GYHKIIUNA: MOHOTOHHOCTh, Y€THOCTh U HEYETHOCTh, IEPHUOIUIHOCTbD,
OTpaHUYCHHOCTH. [IpoMeXyTKH BO3pacTaHUs B YOBIBaHMS, HAMOOJIbIIICE U
HaUMEHBIIIee 3HAYEHU S, TOUYKH SKCTpeMyMa (JIOKaITbHOTO MAaKCUMyMa M1 MUHUMYMa).



['padmueckas untepnperanus. [lpumeps GyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peanbHBIX POLIECCaX U SIBJICHUSX.

O6patHas pynkuus. O6nacTh onpeeaeHus U 00JacTh 3HaYECHUNH 00paTHOM
dbynkuu. ['paduk o6paTHON GyHKIIHH.

Crenennast GyHKIIHS ¢ HATypaJIbHBIM MOKa3aTesieM, €€ CBOMCTBA U rpaduK.
BepTukanpHbIe U TOPU30HTATBHBIC aCUMIITOTHI rpadukoB. [ paduku apoOHO-
JUHEHHBIX (PYHKIIHH.

Tpuronomerpuyeckue PyHKIIMHN, UX CBONCTBA U TpadUKHU; TEPUOTUIHOCTD,
OCHOBHOM MEPHO/I.

[TokazarenbHas GyHKIUS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduK.
Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduK.

[Ipeobpa3zoBanus rpaduKoOB: MapayiebHbIN MEPEHOC, CAMMETPHUS OTHOCUTEIHHO
ocell KOOPAMHAT U CUMMETPHSI OTHOCUTENIFHO Hayaia KOOpANHAT, CAMMETPUS
OTHOCUTEJILHO MPSAMOM , paCTSXKEHUE U CKATHE BAOIb OCEH KOOpAMHAT.

HAYAJIA MATEMATHYECKOT'O AHAJIM3A
(20 4ac)

ITonarue o npenene nocnenoBarenbHOCTH. CyIIECTBOBAHUE NIPEAEIA MOHOTOHHOM
OTrpaHUYECHHOM ITOCJIEI0BATEIBHOCTH. [INIMHA OKPYKHOCTHU U IUIOLIAAb Kpyra KaKk
Ipeensl nocienoBaTebHOCTeN. beckoneuHo yObIBarolias reoMeTpuieckast
IIPOrPECCHSI U €€ CyMMa.

[loHsiTHE O HEMPEPBIBHOCTU (DYHKIIMH.

[TonsiTHE O MPON3BOJHON PYHKIIMY, PUZHUECKUI U T€OMETPUUECKHUI CMBICT
MIPOU3BOAHON. YpaBHEHUE KacaTenbHOH K rpaduky pyHkuuu. [TponsBoanbie
CYMMBI, Pa3HOCTH, IPOU3BEACHMS, 4aCTHOTO. I IpOon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHKIuH. [[puMeHeHne Mpou3BOIHOM K UCCIENOBaHUIO QYHKITUN U
noctpoeHuto rpadukoB. [Ipon3BoaHbie 00paTHON (PYHKIIMHU U KOMIIO3UIIMK TAHHOM
(YHKUMY C TUHEHHOM.

[TonsiTue 00 onpeneseHHOM UHTErpalie Kak IIOMAAl KPUBOJIUHEHONW Tpanenuu.
ITepBooOpaznas. ®opmyna Herorona-Jleitouuma.

[IpuMmepsI UCITONB30BaHMUS TPOU3BOAHON ISl HAXOXKICHHS HAMITYYILIEro PELICHUs B
NPUKJIAJHBIX, B TOM YUCIIE COLMATbHO-9KOHOMUYECKHUX, 3a1a4ax. Haxoxnenue
CKOPOCTH JUTsl TIpoIiecca, 3aaHHoro ¢popmMynoi uinu rpaduxom. [Ipumepsr
MPUMEHEHUS MHTErpaa B (U3MKe U TeoOMeTpuu. Bropasi mnpon3BoHas U ee
(U3HUECKUIl CMBICTT.

YPABHEHUS U HEPABEHCTBA
(40 gac)

Pelenue panmoHanbHbIX, TOKAa3aTENIbHbBIX, TOTAPU(YMUUECKUX YPABHEHUHN U
HEPaBEHCTB. PellleHne nppaluOHAIBHBIX U TPUTOHOMETPUYECKUX YPABHEHU .
OcHOBHBIE PUEMBI PEILICHUsI CUCTEM YPABHEHUIA: MOJICTAHOBKA, ajire0panieckoe
CJIO’KEHME, BBEICHUE HOBBIX IIEPEMEHHBIX. PABHOCHUIIBHOCTD ypaBHEHUH,



HEpPABEHCTB, CUCTEM. Penenne npocTenmmx CuCTeM YpaBHEHUM C IByMS
HEW3BECTHBIMU. Perienue cucteM HEpaBEHCTB C OJTHOW MEPEMEHHOM.
Hcnonb3oBanue cBOMCTB U rpadukoB (YYHKITUHN TIPU PEIICHUU YPaBHEHUN U
HepaBeHCTB. MeTon nnTepBasioB. M3o0paxkeHue Ha KOOPAUHATHOM IIIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMA U UX
CUCTEM.

IIprMeHenne MaTeMaTHYECKUX METOIOB ISl PELIEHUS COAEPKATEIbHBIX 3a1a4 U3
pa3nMYHBIX 00JacTelt HAyKu U MpakTUKU. MHTepnperanus pe3yabTaTa, y4eT
peabHbIX OTPAHUYECHHU.

QJEMEHTBI KOMBUHATOPUKU, CTATUCTUKH
U TEOPUU BEPOSITHOCTEM
(20 gac)

TabnuuHoe u rpaduueckoe npeAcTaBiIeHUE NaHHbIX. YUCIIOBbIE XapaKTEPUCTUKU
PAIOB TaHHBIX.

[ToouepeaHblii 1 OTHOBPEMEHHBII BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOT'O
MHOkecTBa. @OpPMYJIbI YHCIIA IIEPECTAHOBOK, COUYETAHUM, pasMenieHnid. Pemenue
KOMOMHATOpHBIX 3a1a4. @opmyina Ounoma HetoToHa. CBoMicTBAa OMHOMHAIIBHBIX
ko3punuenToB. Tpeyronbuuk [lackans.

DJeMeHTapHbIE U CII0KHBIE COOBITUS. PaccMOTpeHne ciy4aeB U BEPOSITHOCTh
CYMMbI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTh MPOTUBOIOJIOKHOTO COOBITHS.
[loHsiTHE O HE3aBUCUMOCTH COOBITHI. BEpOSITHOCTD M CTaTUCTUUECKASI YACTOTA
HACTYyIUIEHHsI cOOBITHS. PellleHne npakTHYecKuX 3a/1ay ¢ MPUMEHEHUEM
BEPOSTHOCTHBIX METO/0B.

T'EOMETPUS
(100 gac)

[IpsimMbIe 1 TIIOCKOCTH B TIpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUHN (TOUKA,
npsiMasi, IIOCKOCTh, POCTPAHCTBO).

IIepecekarommecs, napauiebHbIE U CKPELIUBAIOIIUECS IIPSIMBIE. YTOJ MEXKIY
NpAMBIMHU B TpocTpaHCcTBE. [lepnenauKynsspHOCTh NpsMbIX. [lapannenbHOCTh 1
MEPIEHAUKYIJISIPHOCTD MPSIMOM Y IUIOCKOCTH, MPU3HAKK U CBOMCTBA. Teopema o Tpex
nepneHauKysipax. llepnenaukymnsp u HakKJIOHHas. YTOJ MEXIy IPSAMOUN 1
IIJIOCKOCTBIO.

[TapamienbHOCTh IIOCKOCTEN, NEPIIEHIUKYISIPHOCTD IIIOCKOCTEN, TPU3HAKHU U
CBONMCTBA. J[ByrpaHHbIN yroJl, JMHEHHBIN YTOJI IBYTPAHHOIO YIJIA.

PaccrositHust OT TOUKH 10 MIIOCKOCTU. PaccTosiHME OT MPSIMOW 10 MIIOCKOCTH.
Paccrosnue Mexay napamiesibHbIMU INIOCKOCTAMU. PaccTossHue Mexmy
CKPENIMBAIOIIUMUCS TPSIMBIMH.

[TapamniensHOE TpoekTUpOBaHKe. [Inomans OpTOroHaIbHOM MPOEKIUN
MHOTOYTOJIbHUKA. 300pakeHre mpoCTpaHCTBEHHBIX (QUTYP.



Mpuororpanauku. Bepimnsl, pedpa, rpaHi MHOTOrpaHHuKa. PazBepTka.
MHororpaHHbi€ yriibl. Beiliykible MHOTOTrpaHHUKHU. TeopeMa Diisepa.

[Tpu3ma, ee ocHOBaHuUs1, OOKOBbIE pedpa, BbICOTA, OOKOBast MOBEPXHOCTh. [Ipsimas u
HakJIoHHas npusma. [IpaBunbnas npusma. [lapamnenenunen. Ky6.

[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAs MOBEPXHOCTb.
TpeyronsHas nupamuaa. [IpaBunpHas nupamuaa. Y cedeHHas NupaMuaa.
CummMmetpun B KyOe, B mapajienenumnese, B mpusme u nupamuiae. [lonstue o
CUMMETPUH B IPOCTPaHCTBE (LIEHTpasIbHasA, OceBast, 3epKajibHas). [Ipumepsl
CUMMETPHUI B OKPY’KAIOIIEM MHpE.

Ceuenus ky0a, IpU3Mbl, TUPAMUBIL.

[IpencraBieHue o mpaBUILHBIX MHOTOTPaHHUKAX (TETpadap, KyO, OKTasp,
TOJICKAdIp U UKOCAdIP).

Tena u noBepxHocTH BpamieHus. L{umrHap 1 KOHYC. Y CEYEeHHBIN KOHYC.
OcHoBaHue, BbICOTa, 00KOBAasi IOBEPXHOCTh, 00pazytouias, pazsepTka. OceBble
CEYECHUs U CEUCHMS NapajlIelIbHbIe OCHOBAHMUIO.

Hap u cdepa, ux ceueHus, kKacateabHas INIOCKOCTb K cepe.

OOBeMbI TEN U IUIOIIAIU UX noBepxHocTel. [lonsTue 06 o0beme Tena. OTHoIIEHHE
00BEMOB MOJAOOHBIX TEN.

®opMyibl 00beMa Ky0a, IpSIMOYTOJIBHOTO NapalIeNIeuIe1a, TPU3MBbI, LIMJIMHpA.
®opmyssl 00beMa npaMubl U KoHyca. @opMyIibl IUIOIIAIU TOBEPXHOCTEN
WIMHApPA U KoHyca. Dopmynsl oObema mapa u miomanu chepsl.

KoopanHate!l 1 BeKTOpHI. JleKapTOBBI KOOPAUHATHI B IpocTpaHcTBe. DopMmyiia
PAcCTOSIHUSL MEXAY ABYMs TOUKaMH. Y paBHEHHs cpepbl U TIocKocTu. DopMmyiia
PacCTOSHMS OT TOYKH JI0 IIJIOCKOCTH.

Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOpOB. Cil0KEHNE BEKTOPOB U
YMHOXEHHE BEKTOPa Ha YUCIJIO. YTOJI MEKIy BeKTopamu. KoopauHaTel BEKTOpa.
CkansipHoe npousBefieHue BeKTopoB. KosmmueapHsie BekTopsbl. Pa3noxenne
BEKTOpA 0 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. KomMIutaHapHbIE BEKTOPBI.
Pa3znoxenue no TpeM HEKOMILTAHAPHBIM BEKTOPaM.

Pe3zepe c60000n020 yueonozo epemenu — 30 uacos.

TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHUKOB

B pe3ynbraTte nzydeHus MaTeMaTUKH Ha 0a30BOM YPOBHE YUCHHUK JIOJDKCH
3HATHL/IOHUMATD

* 3HaUCHHE MAaTEMaTUUECKON HAYKH VISl PEIICHUS 3a/1a4, BOSHUKAIOUIUX B TEOPUH U
IPAKTUKE; IAPOTY U B TO K€ BPEMs OTPaHUICHHOCTh MPUMCHCHHUSI
MaTeMaTHYECKUX METOJIOB K aHAJIM3Y U UCCIIEIOBAHUIO TIPOILIECCOB U SIBIICHUM B
MIPUPOJIE U OOIIIECTBE;

* 3HaYCHHE MPAKTUKH M BOIIPOCOB, BO3HUKAIOIINX B CAMOM MaTEMAaTHKE IS
(dbopMHUpPOBAHUS 1 PA3BUTHS MATEMATHYECKOW HAYKH; HCTOPUIO PA3BUTHSI TIOHATUS
Yyucya, Co3JaHus MaTEMaTUUECKOTO aHajln3a, BOSHUKHOBEHUS U Pa3BUTHS
TCOMETPHH;



* YHUBEPCAJIbHBIN XapakTep 3aKOHOB JOTMKH MATEMATHYECKUX PACCYKIECHUMN, UX
IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKON A TEIbHOCTH;
* BEPOSITHOCTHBIN XapaKTeP pa3INYHbIX MTPOLIECCOB OKPYKAIOLIETO MUPA;

AJI'EBPA

yMeTh

* BBIIIOJIHATh apU(PMETUUYECKUE IEUCTBUS, COUETasl YCTHbIE U TUCbMEHHBIE IPUEMBI,
MIPUMEHEHUE BBIYUCIUTEIbHBIX YCTPONUCTB; HAXOIUTh 3HAYEHUS KOPHS
HATypaJIbHOM CTENEHH, CTETICHU C PallMOHATBFHBIM MTOKa3aTesem, Jorapudma,
UCIIOJNIb3Ysl IPU HEOOXOAMMOCTH BBIYUCIUTENBHBIE YCTPOICTBA; MOIb30BATHCA
OLIEHKOM U MPUKHUJKOHN IPU NPAKTUUECKUX pPacUeTax;

* IPOBOJUTH 110 U3BECTHBIM (POpMyJIaM U MpaBUiIaM MPeoOpa30BaHUs OYKBEHHBIX
BBIPXEHU, BKJIIOUAIOLIUX CTENEHH, paiuKalibl, Jorapudmsl 1
TPUTOHOMETPHUUECKHE (PYHKIINU;

* BBIYUCJISITh 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUI, OCYLIECTBIISSA
HE0OXOAMMBIE MTOACTAHOBKU U IPE0Opa30BaHus;

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUYECKOU JEATEIBHOCTH U
NOBCEHEBHOM KM3HU JJIA:

* IPAKTUYECKUX PacueToB 1o ¢popMyJiaM, BKI0Uask OpMYJIbl, COIEPIKALIUE
CTENIEHU, PaUKAJIbI, TOTapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIUU, UCIOIB3YS ITPU
HEO0OXOJAMMOCTH CIIPABOYHbBIE MAaTEPHUAIIBI U POCTEHIIINE BIYUCIUTEIIbHbBIE
YCTPOUCTBA;

®YHKIUU U T PAOPUKHU

yMeTh
* OIpeaeNITh 3HaueHue (QYHKIMH 110 3HAYCHUIO apryMEHTa NP Pa3IndHbIX
crioco0ax 3aaanus QyHKIUU;

* CTPOUTH TpadUKN U3YYCHHBIX (YHKIIHIA;

* ONIUCHIBATH 10 TPaUKy U B IPOCTEHIINX cIydasx mo ¢popMmysie TOBEICHUE U
CBOMCTBA (DYHKIIMI, HAXOIAUTH 1O TpaduKy PyHKIIMK HAUOOJIBIINE U HAMMEHBIIINE
3HAYCHMUS;

* pemaTh ypaBHEHHUSI, IPOCTEUIIINE CUCTEMbI YPAaBHEHU M, UCIIOJb3YS CBOMCTBA
byHKIINN 1 UX TpadUKOB;

MCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIBbHOCTH
TIOBCETHEBHOM JKU3HU JJISL:

* OIUCAHMSI C MOMOIIBI0 QYHKITUHN pa3TUIHBIX 3aBUCUMOCTEH, MPEACTABICHUS X
rpauyecku, HHTepIpeTanuu rpaduKoB;



HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeThb

* BBIYMCIISATH IPOU3BOIHBIE U IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKLINN, UCTIOIB3YSI
CIIPaBOYHBIC MaTEpUabl;

* HCCJIEIOBATh B MPOCTEUIIUX Cay4asX (PyHKIUHA HA MOHOTOHHOCTb, HAXOAHUTD
HauOOJIbIIINE U HANMEHBIIUE 3HaUeHUs QYHKIUH, CTPOUTH TpaUKH MHOTOUWJICHOB U
MPOCTEHIINX PAMOHATBHBIX (PYHKIIHH C UCIIOJIb30BAHUEM almapara
MaTeMaTU4eCKOro aHAJIN3a;

* BBIYHCIIATH B IPOCTEHMIINX CITydyasix IJIOAAHN C UCIOJIB30BaHUEM NIEPBOOOPa3HOI;
UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKON JEATEIBHOCTH U
ITIOBCETHEBHOM KU3HM JJIA:

* pELICHMS NIPUKIIAIHBIX 337a4, B TOM YHCIIE COIUAIBHO-DKOHOMUYECKHUX U
(u3nuecKnX, Ha HauOOJbIINE U HAMMEHBIIINE 3HAYEHUS], HA HAX0XK/IEHUE CKOPOCTH
U YCKOPECHUS;

YPABHEHUSA U HEPABEHCTBA

yMeThb

* pemaTh palroHaJIbHbIC, TOKAa3aTEIbHBIC U JIOTapUPMUIECKHE YPAaBHEHUS U
HEPABEHCTBA, [IPOCTEUIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHNS,
WX CHUCTEMBI;

* COCTaBJISITh YPABHEHHUS M HEPABEHCTBA I10 YCJIOBUIO 3aa4H;

* UCIOJIH30BATh JIJIs1 MPUOTUKEHHOTO PEIICHUS YPAaBHECHUN U HEPABEHCTB
rpaguuecKuil METoI;

* n300paxaTh HA KOOPJAUHATHOM IJIOCKOCTH MHOKECTBA PEIICHUI MPOCTEHIIINX
YPaBHEHUU U UX CUCTEM;

HCIIOJIL30BaTh MPUOOPETCHHBIC 3HAHUSI M1 YMEHUS B MPAKTUYECKOU JIEATEIIBHOCTH U
MOBCEHEBHOM KU3HU JJISL:

* IOCTPOEHUS ¥ UCCIICIOBAHUS TPOCTEUIIINX MATEMATHYECKUX MOJIETIEH;

SJIEMEHTBI KOMBUHATOPUKHN, CTATUCTUKHU U TEOPUHU
BEPOSITHOCTEM

yMeThb

* pemaTth npocTeiiiye KOMOMHATOPHBIE 331a4l METOJIOM tepedopa, a TaKkxKe ¢
HCIIOJIb30BaHUEM M3BECTHBIX (POPMYIT;

* BBIYUCJIISATH B IPOCTEUILINX CIIy4asiX BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUETA
YUCJIa UCXO/IOB;



MCIIOJIh30BaTh MIPUOOPETECHHBIC 3HAHUS M YMEHHUSI B TIPAKTHIECKOU IEATEITLHOCTH U
TIOBCETHEBHOM JKU3HU JISL:

* aHAJIM3a peajJbHBIX YUCIIOBBIX JAaHHBIX, IPEJICTABJICHHBIX B BUJIE TUATPAMM,
rpaduKoOB;

* aHaJM3a HHPOPMAIMHU CTATUCTHUECKOTO XapaKkTepa,

I'EOMETPUA

yMeTh

* pacrno3HaBaTh Ha YEPTEKaX U MOJIEISIX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH
TpEXMEpPHbIE OOBEKTHI C X OMUCAHUSIMH, U300PKCHHUSIMU;

* ONHUCHIBaTh B3aMMHOE PACIIOIOAKECHHUE MPSMBIX U TUIOCKOCTEHW B IPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXKIACHHUS 00 3TOM PaCIIOIOKEHUH;

* QHAJIM3UPOBATH B IMIPOCTEHUIINX CITydasX B3aUMHOE PACIOJIOKEHHE 00OBEKTOB B
MPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIE MHOTOTPAHHUKHU U KPYTJIbIE TEJa; BBIIOIHATh YEPTEKH IO
YCJIOBUSIM 3a]1a4;

* CTPOUTH MPOCTEUIIINE CCUCHUS KyOa, MPU3MBbI, THPaAMU/IbI;

* pemaTh INIAHUMETPUUECKUE U TTPOCTEUIIINE CTEPEOMETPUIECKHUE 3aa4u Ha
HaXO0KJICHUE T€OMETPUUCCKUX BEJIUYUH (JJIUH, YTJIOB, IUIOIIaAeH, 00bEMOB);

* HCII0JIb30BATh MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4 IJIAaHUMETPUUECKUE
(baKThl U METO/IBI;

* IPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;

UCITOJIb30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHHS B MMPAKTHYCCKOU JIEATCIIbBHOCTH H
IMOBCEIHEBHOM KU3HU JUIA:

* ¥icCiieIoBaHuUs (MOJICIUPOBAHMS) HECIIOKHBIX MPAKTUYSCKUX CUTYAIMi Ha OCHOBE
M3Y4YEHHBIX (DOPMYJ U CBOMCTB QUTyYp;

* BBIYKCJICHUSI 00BEMOB U TIJIOIA/IeH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHnH MPAaKTUYECKUX 3a7a4, UCTIO0JIb3Ys TPU HEOOXOUMOCTH CIIPABOYHUKH U
BBIYHCIIUTEIbHBIC YCTPOMCTRBA.

HNPUMEPHASA ITPOI'PAMMA CPEJHEI'O (ITOJIHOI'O) OBIIEI'O
OBPA30OBAHUA
IHO MATEMATHUKE

BA3OBBIN YPOBEHD VIS TIPOPUJIE TYMAHUTAPHON
HAIIPABJIEHHOCTH

Hosacnumenvnan 3anucka

Cmamyc 0okymenma
[TpumepHas mporpamma Mo MaTeMaTHKE COCTaBJICHA HAa OCHOBE (peIepaTbHOTO
KOMITOHEHTa TOCYAapCTBEHHOT0 CTaHAapTa CPpeIHEro (TIOJIHOT0) 0OIIEeTo



oOpasoBaHusi Ha 0230BOM yPOBHE, KOHKPETU3UPYET COJIEPKAHKE MPEIMETHBIX TEM
00pa3oBaTeNbHOTO CTaHAAPTA U JaeT MPUMEPHOE paciipesiesieHne yueOHbIX YacoB
1o paszenam Kypca.

JlaHHBIM Kypc MaTeMaTUKH MpeHA3HAUCH ISl ydaluuxcs, Onrkaiiiiee Oy yiiee
KOTOPBIX HE Oy/IET CBSI3aHO C M3YYCHHEM MAaTeMaTUKHU B BbICIIeH 1koie. OH
MIPEACTABISIET CO00M MOAUGBUKAITUIO COepKaHUsI 0a30BOTO Kypca Ha
"00MmEeKyIbTYpHOM'" YPOBHE.

"OO0mIeKynbTypHas" COCTaBIAIONIAS Kypca YCUIICHA 3a CUET BKIIIOUCHHUS
JOTIOJTHUTENBHBIX UCTOPUKO-KYIBTYPHBIX U MTPAKTUYECKUX BOMPOCOB. B
MaTEMaTUYECKON COCTaBIIAIONICH Kypca BbIJCICHbI BaXKHEHIITNE OHATHSI, KOTOPbIE
MO3BOJISIIOT MTOCTPOUTH JIOTHYECKOE 3aBEPIICHUE IIKOJBHOTO Kypca MaTEMATHUKHU.
[Ipu 5TOM 3HaUMTENbHAS YACTh MAaTepUaAJIa, KOTOPBIM B 00s13aTEIbHOM MUHUMYME
coJiepKaHusl OCHOBHBIX 00pa30BaTEIBHBIX IPOTPAMM CTaHIAPTa BhIJICIICH
KypPCUBOM, CHST M3 OCHOBHOT'O COJIEpKaHUs IPUMEPHOI rporpammel. Kpome Toro,
HEKOTOpbIE MAaTEMATUYECKHE BOIIPOCHI, 00s3aTeNIbHbIE /11 YCBOCHUS HAa 6a30BOM
YPOBHE U HEOOXOAUMBIEC JUISl CO3/IaHUS LIEIOCTHOTO MPEACTaBICHUS O MPEAMETE, HO
HE HaxXoJsIIue JOCTaTOYHOIO MPUMEHEHHUS B IPYTUX pa3jiesiax JaHHOIO Kypca,
BBIJICTICHBI B JJAHHOW ITpOorpaMMe KypCUBOM U JJAIOTCSl B 03HAKOMUTEJILHOM ILJIaHE.
TpeOoBaHus, BbIJICJICHHBIE KYPCUBOM B CTaHJAPTE, HE MPEABSBISIOTCS K
BBIITYCKHUKAM, 00YYaloIUMCs 110 TTporpamMmam JJis 00IIEeKyJIbTYPHOTO YPOBHSI.
[IpumepHas mporpamMma BBITIOTHSET ABE OCHOBHbBIE (DYHKIIUU:
NudopmarnmonHo-mMeroanueckas GyHKIIHS MO3BOJIIET BCEM YY4aCTHUKAM
00pa3oBaTENbHOTO IpOLECcCa MOIYYUTh MPEICTABICHUE O LIEJIAX, COAEPKAHUH,
o0111ei cTpareruu 00y4eHus, BOCIIUTAHUS U PA3BUTHS yUAIIUXCS CPEICTBAMU
JAHHOT'O Y4eOHOTO IpeaMeTa.

OpranuzanmoHHO-TIIAaHUPYIOMIas PYHKIUS TPeTyCMaTPUBAET BhIICIICHUE STAINIOB
oOy4eHus1, CTpyKTypUpOBaHUE yueOHOTO MaTepHalia, Onpe/eIeHIE ero
KOJIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA KAXKJIOM M3 ITAIOB, B TOM
YuCJe JJIsS COJIEPKATETLHOIO HAMOJHEHUS TPOMEXKYTOUYHOM aTTECTAlUMK YUalTUXCS.
[TpumepHas nmporpamma SIBISIETCS OPUEHTUPOM JIJIsl COCTABIICHUSI aBTOPCKUX
y4eOHBIX MPOTrpaMM U yueOHUKOB. OHa omnpeesieT MHBApUAHTHYIO
(o0s13aTeNbHYI0) YaCTh YUEOHOTO Kypca, 3a MpeeiaMi KOTOPOTO OCTaeTCs
BO3MOXHOCTh aBTOPCKOT'O BHIOOpA BApUATUBHOMN COCTABJISIFOIICH COJEPIKaHUS
oOpazoBanusi. [Ipu 7TOM aBTOPBI y4€OHBIX MPOTPAMM U YI€OHUKOB MOTYT
MPEeI0KUTH COOCTBEHHBIN MOAXO0 B YACTH CTPYKTYPUPOBAHUS y4eOHOTO
Marepuana, onpeieJeHUs OoCIeI0BaTEIbHOCTH U3YyUEHHUs ATOTO MaTepuana, a
Takke MyTer (opMUPOBAHUS CUCTEMBI 3HAaHHUM, YMEHHUHN U CITIOCOOOB JIESITEIHLHOCTH,
Pa3BUTHS U COLUATTU3AIMH YUAIIUXCA. TeM caMbIM PUMEpHas porpamma
COJICHUCTBYET COXPAHEHHUIO €IMHOTO 00Pa30BaTEIHLHOTO MIPOCTPAHCTBA, HE CKOBHIBAs
TBOPUYECKOW MHUIIMATUBBI YIUTENICH U aBTOPOB YYCOHUKOB, MPEOCTABIISICT
IITUPOKKE BO3MOXKHOCTH JIJIS peajin3aliui pa3InyHbIX MOJIX0/10B K TOCTPOCHUIO
y4eOHOro Kypca.



CTpyKTypa 10KyMeHTAa

[IpumepHas mporpaMma BKIIIOYAET TPU pasjiesia: MOSICHUTENbHYIO 3aITUCKY;
OCHOBHOE COJIEpKaHUE C MPUMEPHBIM pACTIPEEICHHEM YUYEOHBIX YaCOB 10
pazzienam Kypca; TpeOoBaHUS K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

OO0wmas xapakTepucTUKAa y4e0HOIr0 nmpeamera

B manHOM Kypce mpeacTaBiieHbl cojiepKaTelbHble TuHun "Anredpa", "OyHkuun",
"Havana marematuueckoro ananusa'", "YpaBHeHus U HepaBeHcTBa'", "['eomerpus”,
"DneMeHThl KOMOMHATOPUKH, TCOPUU BEPOSTHOCTEHN, CTATUCTUKHU U JIOTUKH". B
paMKax yKa3aHHBIX COJIEP>KAaTEJIbHBIX JIMHUW PEIIAtOTCs CIEAYIOIINE 3a1a4uu:
CUCTEMaTHU3alMsl CBEACHUI O YMCIIaX; N3YYEHUE HOBBIX BUOB YHCIOBBIX
BBIPKEHUN U (HOPMYJT; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U
BBIYHMCIIUTEIBLHON KYJIBTYPBI, PACIIUPEHUE U COBEPILICHCTBOBAHUE alreOpandyecKoro
amnmapara, cQOpMHUPOBAHHOTO B OCHOBHOM IIKOJIE M €T0 MPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U HEMAaTEMaTUYECKUX 3a]1aY;

pacUIMpeHne U CUCTeMaTr3alus oOUX CBEACHUIN O (DYHKIMIX, TOMOJHEHUE Kilacca
U3y4aeMbIX (QYHKIUH, UJUTFOCTPALUS IIUPOTHI IPUMEHEHUS (PYHKIMH ISl OTUCAHUS
Y U3YYCHUS PEAIbHBIX 3aBUCUMOCTEN;

U3yYEHUE CBOMCTB MPOCTPAHCTBEHHBIX T€N, HOPMHUPOBAHUE YMEHUS IPUMEHSTh
MOJIyYeHHbIE 3HAHUS JJIs PEIICHHS] MPAKTUUECKUX 3a/1a4;

pa3BUTHE NPEICTABIECHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKPYXaIOIllEM MUPE, COBEPILIEHCTBOBAHUE NHTEJUIEKTYAJIbHBIX M PEYEBBIX YMEHUN
nyTeM 0OOTalIeHHUs] MATEMAaTUYECKOTO A3bIKa, PA3BUTHUS JIOTMUECKOTO MBILUICHUS;
3HAKOMCTBO C OCHOBHBIMH HJIESIMU U METOJaMU MaTEMaTUYECKOTO aHAIU3A.

Hean

N3yuenne MaTeMaTKy B CTapiiei MIKoyie Ha 6a30BOM YPOBHE HAIIPaBJICHO Ha
JNOCTH)KEHHE CIEAYIOIINX LEeH:

* (hoopMupOBaHUE MIPEJCTABICHUI O MaTeMaTHKE, KaK YHUBEPCATIbLHOM SI3bIKa HAyKH,
CpEACTBE MOJICTUPOBAHUS SIBJICHUN U MPOIECCOB, 00 UAESIX U METO/IaX MaTEMaTUKH;
* pa3BUTHE JIOTUYECKOT'O MBIIIJICHHUS, POCTPAHCTBEHHOTO BOOOPAKEHMUS,
ANTOPUTMHYECKOUN KYJIBTYpPbI, KpUTUYHOCTH MBIILIEHUS HA YPOBHE, HEOOXOAMMOM
JUTsl O0Oy4Y€HUS B BBICIIIEH IITKOJIE 10 COOTBETCTBYIOIIEH CIIEIIUATLHOCTH, B OyayIiei
npo¢eCCUOHAIILHON JIeATEIIbHOCTH;

* OBJIQJICHUE MAaTEMATUUYECKUMHU 3HAHUSIMU U YMEHUSIMU, HEOOXOUMBIMU B
MOBCEIHEBHOM KU3HU, 11 U3YUYCHUS IITKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIIIINH
Ha 0a30BOM YPOBHE, IS OJIy4EHHUS 00pa30BaHus B 00J1aCTAX, HE TPEOYIOIMINX
yriayOJIeHHON MaTeMaTUYECKOM MOATOTOBKH;

* BOCIIUTAHHUE CPEJICTBAMU MATEMATUKH KyJIbTYpPbl JUYHOCTH: OTHOILICHHS K
MaTeMaTHUKe KaK 4acTh 00IeYeIOBEUECKON KYIbTYpPhl: 3HAKOMCTBO C UCTOPHEH
pPa3BUTHSI MATEMATUKH, YBOJTIOLMEH MaTEeMaTUUECKUX UEH, TOHUMAaHU
3HAYUMOCTU MAaTEMATUKH JiJIsl OOLECTBEHHOI'O ITporpecca.

Mecto npeamera B 0a3MCHOM y4eOHOM IJIAHE
Cornacno @enepanbHOMyY 0a3MCHOMY YU4eOHOMY IUIaHy JUisl 00pa30oBaTEIbHBIX



yupexaenuit Poccuiickoit @enepariuu 1y 0053aTeILHOTO N3YYSHUST MATEMATHKH
Ha 3Tare OCHOBHOTO 001ero o0pazoBanust oTBoAUTCS He MeHee 280 yacoB u3
pacuerta 4 yaca B Hezento. [Ipu 3ToM nipeanonaraercst mocTpoeHue Kypca B hopme
MOCJIEIOBATEIHLHOCTA TEMATUYECKUX OJIOKOB € YepeIoBaHUEM MaTepHuasa 1o
anrebpe, aHaU3y, TUCKPETHOU MaTEMaTHKE, TEOMETPHH.

[Ipumepnas nporpamma paccuntana Ha 280 yueOHbIX yacoB. [Ipu 3Tom B Hel
MIPETYCMOTPEH pe3epB CBOOOTHOTO y4eOHOTO BpeMeH! B 00beMe 30 yueOHBIX 4acoB
JUTS peaju3allii aBTOPCKUX T0JIX0JI0B, UCIIOJIb30BaHUS pPa3HOOOpa3HbIX (popm
opraHu3aluu yaeOHOro npoiiecca, BHEAPEHUs COBPEMEHHBIX METO/I0B 00YUYEHUS U
neJaroruyeckux TEXHOJIOTHM.

OO0mey4eOHbIe YMEHHS, HABBIKU M CIIOCOOBI 1eATEJIbHOCTH

B xoz1e ocBoeHus cojiepKaHusi MaTEMaTUYECKOT0 00pa30BaHUs yyaluecs
OBJIAJICBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMU IEATEIBLHOCTH, MPUOOPETAIOT U
COBEPIIICHCTBYIOT OTIBIT:

MTOCTPOEHUS 1 UCCIICIOBAHNS MATEMAaTHUYECCKUX MOJIEIICH JIJIsl OTTMCAHMSI M PEIICHUS
MPUKJIAJIHBIX 337124, 3a/1a4 U3 CMEKHBIX JTUCIUTLINH;

BBITIOJIHEHUS U CAMOCTOSITEJIBHOTO COCTaBJICHUS AITOPUTMHUECKUX MPEANUCAaHUHN U
MHCTPYKIIMI Ha MaTeMaTUYE€CKOM MaTepua’ie; BhITIOJHEHUS PACYeTOB
MPAKTUYECKOTO XapaKTepa; UCIOIb30BAHMS MAaTEMaTHIECKUX (GOpMYIT U
CaMOCTOSITEIILHOTO COCTaBJIEHUs (POpMyIT Ha OCHOBE 000OIIEHNS YaCTHBIX CITy4aeB
1 DKCIICPUMEHTA;

CaMOCTOSATENIbHON pab0Thl C UCTOYHUKAMU UH(GOpMAIIHK, 0000IICHUS 1
CUCTEMATHU3AINH MOJTYYEHHON HHGOPMAIINK, UHTETPUPOBAHUS €€ B JIUYHBIN OTIBIT;
IIPOBENICHUS IOKA3aTEeIIbHBIX PACCYKICHUM, JOTHYECKOT0 000CHOBAHUS BHIBOJIOB,
pasITUYeHUS TOKa3aHHBIX U HEJIOKA3aHHBIX YTBEPKIACHUH, apTyMEHTHPOBAHHBIX U
OMOITMOHAIIEHO YOS TUTEBHBIX CYKICHUMN;

CaMOCTOSTEIILHON M KOJJIEKTUBHOM JIEATETLHOCTH, BKJIFOUCHUS CBOUX PE3YIhTaTOB
B PE3YJIbTAThl paOOTHI TPYIIIIBI, COOTHECEHUE CBOETO MHEHUSI C MHEHUEM JPYTHUX
YYaCTHUKOB Y4EOHOTO KOJUIEKTHBA 1 MHEHHUEM aBTOPUTETHBIX HCTOYHUKOB.

Pe3yabTaThbl 00yueHus

Pe3ynbTaTel 00ydeHus mpeacTaBieHbl B TpeOoBaHUIX K YPOBHIO IMTOATOTOBKU U
32/1aI0T CUCTEMY UTOTOBBIX PE3YyJbTaTOB O0YUYCHUS, KOTOPBIX JOJDKHBI JOCTUTATh
BCE€ YUallIMEC, OKAHYMBAIOIIME OCHOBHYIO IIKOIY, U IOCTHKEHUE KOTOPBIX
SIBJISIETCS 00s13aTEIBHBIM YCIIOBUEM TOJIOKUTEIILHON aTTeCTallui YUEHUKA 32 KypC
OCHOBHOMU HIKOJbI. DTH TPeOOBAHUS CTPYKTYPUPOBAHBI IO TPEM KOMITOHEHTAM:
«3HATH/TIOHUMATDY, KYMEThY, KUCIOJIH30BATH TPUOOPETCHHBIC 3HAHUS U YMCHUS B
MPAKTUYECKOU IEATEILHOCTH U MOBCEAHEBHOM XU3HW». [Ipu 3TOM mocienHue e
KOMITOHEHTBI IPEACTABIIEHBI OTACIBHO M0 KAXKA0OMY U3 Pa3IEI0B, COACPKAHUSL.
OuepueHHBIE CTAaHIAPTOM PAMKHU COAEPKaHUs U TPEOOBAHUIM OPUEHTUPOBAHBI Ha
pa3BUTHE YYAIIUXCS U HE JOJDKHBI IPEMSTCTBOBATH TOCTUKEHUIO 00J1e€ BHICOKUX
YPOBHEM.



OCHOBHOE COJIEPXAHUE
(280 ugac)

AJIT'EBPA (30 yac)

[IpoucxoxkneHre HaTypaJIbHBIX YKMCEN U apu(PMETHUECKUX EUCTBUM HAJl HUMHU.
Pacumpenue noHsTHs yrciia Kak HE0OXOIMMOCTh CO3aHUsI MaTEMATUYECKOTO
arrapara Jisl peIIeHUsI HACYIIHbIX U MOTEHINAIbHBIX 3a7a4 MPAKTUKHU YEJIOBEKA.
HcTopust n300peTeHnst OTPULIATEIbHBIX U UPPAIIMOHATIBHBIX YUCEN U ACCATUYHBIX
apob6eii. Pa3Butre u cucremMarusanus CBEICHUIN O AEMCTBUTEIbHBIX YMCTAX.

Kophuu u crenenu. Kopens crenenu n>1 u ero corictBa. CTeneHs ¢ palioHaIbHbIM
MOKa3aTeJIeEM U €€ CBOMCTBA. [IOHATHE O CTENEHU C NEMCTBUTEIIbHBIM ITOKA3ATEIEM.
Jlorapudm. Jlorapudm uncna. OcHoBHOE JorapupmMuueckoe ToxaecTBo. Jlorapudm
POU3BECHUS, YACTHOTO, CTENEHU. JleCATUUHBIN U HATYpaJIbHBIN Jorapru(Mbl,
qHCIIo €. Brruncnenne qecATHYHBIX U HATYPAJIBHBIX JIOTapU(PMOB Ha KAJIBKYJISITOPE.
[IpumeHnenus norapuMoB B peaibHOU MPAKTHKE.

[IpeoOpa3zoBaHus MPOCTEMIINX BBIPAKEHUI, BKIFOYAIOIINX apu(PMETUUECKHE
OIepaluy, a TAKKe OIIEPaLIMIO BO3BEACHUS B CTEIIEHb U OIIEPALIUIO
Jorapu(MHUpOBaHHUSL.

OcHoBbI TpuronoMerpu. CHHyC, KOCUHYC, TAHI'€HC, KOTAHI€HC IIPOU3BOJIBHOTO
yria. Pagnannas mepa yria. CuHyC, KOCHHYC, TAHIT€HC U KOTAHT€HC YHCIIA.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOpMyIbl npuBeneHus. CHUHYC,
KOCHHYC M TAHT€HC CYMMBI M Pa3HOCTH ABYX yIJIOB. CHHYC M KOCHHYC JIBOMHOTO
yrina. [Ipeo6pa3oBanus MpoCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKEHUIA.

Pewenne npocTenimnx TpPUroHOMETPUIECKUX YPABHEHUMN.

ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHUCIIA.

®YHKIINUHA (35 4gac)

CrnosxHble MpoLecchl B PUPO/IE U OOIIECTBE U HEOOXOAMMOCTh CO3/1aHuUs
CHEeUaIbHOrO MaTEMaTUUECKOr0 anmnapara — JMCKPETHBIX U HEMPEPBIBHBIX
MoZeJIel — 1JIs1 UX KOJIMYECTBEHHOI'O OITUCaHUSI.

Oynkuuu. O6J1acTh onpeeseHrus 1 MHOXKECTBO 3HaueHui. ['paduk GyHKIuU.
[TocTpoenue rpadukoB GyHKIMMA, 3aJaHHBIX pa3IMYHBIMU criocobamu. CBOMCTBA
(GYHKIIUNA: MOHOTOHHOCTh, Y€THOCTh U HEYETHOCTh, IEPHUOIUIHOCTD,
OrpaHU4YeHHOCTh. [IpoMexXyTKH BOo3pacTaHus ¥ yObIBaHUS, HAMOOJIbIIIEE U
HaVMEHbIIIEe 3HAYCHHUS, TOUKH IKCTpEMyMa (JJOKaJIbHOrO MaKCUMyMa U MUHUMYMa).
I'paduueckas maTEpNIpETALUSL.

[Tonstre oOpaTHOM QyHKITUU.

CrenenHast pyHKITUS C HATypaJbHBIM IMOKa3aTeeM, €€ CBOWCTBA U rpaduK.
Tpuronomerpuyeckne PyHKIIMHN Y = SINX, Y = COSX UX CBOMCTBA U rpaduKH;
MEPUOIUYHOCTh, OCHOBHOM MEPUOL.

[TokazarenbHas GyHKIUS (PKCTIOHEHTA), €€ CBOMCTBA U rpaduk.
Jlorapupmuyeckast yHkIus, €€ cBocTBa U rpaduK.

[Tpumepsb! HyHKITMOHATBHBIX 3aBUCUMOCTEN B peabHbIX MpolieccaxX U SBICHUSX:
PaBHOMEpPHBIE U PAaBHOYCKOPEHHBIE MPOLECCHl U UX OMHCAHKUE C TOMOILBIO



JUHEWHBIX U KBaJIPaTUUHBIX (YHKIUI; MPOIECCHI SKCIIOHEHIIUAIBHOTO POCTAa.
["'eomeTpuueckas nporpeccust Kak npuMep AUCKPETHOTrO Mpoliecca ObICTPOro pocTa.
Jlerenaa o CO3/1aHUU 1IaXMaT, CJIOXKHbIE IPOLEHTHI, IPUMEPHI OBICTPOTO POCTA B
KUBOU 1 HEXMUBOU npupoje. [lepuonnyeckue nporeccsl U UX OMUCAHUE C
MTOMOILIBIO TPUTOHOMETPUHU.

[Ipeobpa3oBanus rpaduKoOB: MapaieNbHbIN EPEHOC, CAMMETPHUS OTHOCUTEIBHO
ocell KOOpAHWHaT.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A (20 yac)

JInHa OKPYKHOCTH M IUIOLIAb Kpyra KaK IpeAeIbl TOCIEA0BATENIbHOCTEN.
beckoHeuHo yObIBaroIasi reoMeTpuueckasi Iporpeccus U ee cymma.

[TonsTre o npou3BoAHON PYHKIIUH, PUZUIECKUA U T€OMETPUUSCKHUI CMBICIT
IPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpaduky pynkiuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEAECHHUS], HACTHOTO. [ [pOM3BOAHBIE OCHOBHBIX
areMeHTapHbIX GyHKIUH. [IpuMeHenre nporu3BOHOM K MCClIeIOBaHUIO (DYHKIIUN 1
MOCTPOEHUIO IPAPUKOB HA IPUMEPE MHOTOUJIEHOB.

[Tonsitue 00 onpeeICHHOM UHTETpalie KaK TUIOMAAN KPUBOJIUHEHMHON TpareiuH.
[TepBooOpaznas. ®opmyna Herorona-Jleitbuuiia.

[Ipumepsl UCIIOIB30BaHUS POU3BOIHON I HAXO0KICHUS HAUJTYUIlIETO PEIICHUS B
IIPUKJIA/IHBIX, B TOM YHCJIE COIMAIBHO-3KOHOMUYECKHX, 3a1adax. Haxoxnenue
CKOPOCTH JUIsl Mpouecca, 3aaHHoro gopMynoi nin rpagpukom. [Ipumepst
MPUMEHEHUS UHTETpaia B (PU3MKe U TeoMeTpur. BTopas mpousBoHas U ee
(bu3HUECKUil CMBICTT.

Coznanue mudpepeHnnanbHOro U HHTErpaibHOro ucuncieHus. HploToH u
JleitOHuL.

YPABHEHUA U HEPABEHCTBA (40 gac)

Pemenue panrioHaibHbIX, TOKA3aTEIbHBIX, JOrapu(PMUUECKUX YPABHEHUH U
HEpPABEHCTB. Pelienre uppalMOHAIBHBIX YPABHEHUM.

OcCHOBHBIE PUEMBI PEILICHUS CUCTEM YPABHEHUH: NOJICTAHOBKA, alreOpanyeckoe
CJI0’KEHME, BBEICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTD ypaBHEHUH,
HEPABEHCTB, CUCTEM. PelieHrne npocTenmx CUCTEM YPABHEHUM C ABYMsI
HEH3BECTHBIMU. Perienue cuctemM HEPaBeHCTB C OJTHOW IIEPEMEHHOM.
Hcnonp3oBanre cBOMCTB U rpadukoB (GYHKIIMIA PU PEIICHUN YpaBHEHUH U
HepaBeHCTB. MeToj uHTepBasioB. M300pakeHrne Ha KOOPIMHATHOM MJIOCKOCTH
MHOKECTBA PEIICHUN YPaBHEHNUN U HEPABEHCTB C JIBYMsI IEPEMEHHBIMHA U UX
CUCTEM.

IIprMeHenne MaTeMaTHYECKUX METOIOB [l PELIEHUS COAEPIKATENbHBIX 3a1a4 U3
pa3iInyuHbIX o0JacTel HayKu U npakTuku. MHTepnperanus pe3ynpraTa, yuer
pEAIbHBIX OTPAHUYCHUM.

3apokaeHue anreopsl B Hepax apudmMeTuku. An-Xopesmu. PoxxieHne 0yKBeHHOM
cuMmBouku. I1. @epma, @. Buer, P. [lekapt. Mctopus Borpoca 0 HaX0XIACHUU
(dbopmMyn KopHeil anreOpanyecKux ypaBHEHUM, HEPa3peIMMOCTh B paJuKaiax
YpaBHEHUI CTEMEHH, OOJIbIIEH YEThIPEX.



QJEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUH
BEPOSITHOCTEM (25 uac)

TabnuuHoe u rpaduyeckoe npeacTaBieHue JaHHBIX. YUCIOBbIE XapaKTEPUCTUKU
PSAIOB TAaHHBIX.

[ToouepenHbiii ¥ OJHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOeCTBa. @OpPMYJIbl UHCIIA IEPECTAHOBOK, COUETAHUM, pa3MeIleHn. Pemenne
KOMOWHATOPHBIX 3aaa4. Popmyina 6mHoma Hetorona. ColicTBa OMHOMHUATTBLHBIX
koaddunrenToB. Tpeyronbuuk [ackans.

DneMeHTapHbIE U CI0XKHbIE COOBITHS. PaccMoTpeHue ciayyaeB U BEpOSITHOCTD
CYMMbI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTH MPOTUBOIOJIOKHOTO COOBITHSI.
[loHsiTHE O HE3aBUCUMOCTH COOBITUI. BEpOSITHOCTD M CTaTUCTUUECKAS YACTOTA
HACTYIUJICHUsI COOBITHS. Pelienne npakTuuecKux 3a1a4 ¢ MpUMEHEHHEM
BEPOSATHOCTHBIX METOOB.

Ot a3zapTHBIX UTp K Teopun BeposiTHocTel. Depma u [lackans.

I'EOMETPHSA (100 yac)

[IpsiMbIe 1 TIIOCKOCTH B IpocTpaHcTBE. OCHOBHBIE MOHATHS CTEPEOMETPUHN (TOUKA,
npsiMasi, IIOCKOCTh, IPOCTPAHCTBO).

IIepecekarommecs, napauieibHbIE U CKPELIUBAIOIIUECS IIPSIMBIE. YTOJI MEXKIY
NPAMBIMU B TPOCTpaHCTBE. [leprnenauKyIsipHOCTh NpsaMbIX. [lapannensHoCTh 1
MEePIEHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH, MMPU3HAKUA U CBOKMCTBA. Teopema o Tpex
neprneHauKysipax. llepnenaukynsp U HaKJIOHHasl. YTOJ MEXy IPSAMOUN U
IIJIOCKOCTBIO.

[TapauienbHOCTD IUIOCKOCTEN, IEPIIEHIUKYIIAPHOCTD IIIOCKOCTEHN, IPU3HAKHU U
CBOWCTBA. J[ByrpaHHbIN yroJl, JUHENHBIN YIOJI IBYTPAHHOTO yIJIa.

Paccrosnust oT TOUKH 10 MIIOCKOCTH. PaccTosiHue OT MpAMOit 1O MIIOCKOCTH.
Paccrosaune Mexny nmapamieibHbIMU INIOCKOCTAMU. PaccTossHne Mexmy
CKPEIIMBAIOIIUMUCS TPSIMBIMH.

[TapannensHoe npoekTupoBanue. M300pakeHne mpocTpaHCTBEHHBIX PUTYD.
Mmuororpanauku. Bepmmnsl, pedpa, rpaHu MHOrorpanHuka. Pazseprka.
MHororpaHHble yriibl. Bellykiible MHOrOrpaHHUKU. Teopema Jitepa.

[Ipusma, ee ocHoBaHMs1, OOKOBBIE peOpa, BhICOTa, OOKOBasi MOBEpXHOCTh. [Ipsamast u
HakjIoHHas mpusma. [IpaBunbsHas npusMma. [lapannenenunen. Kyo6.

[Tupamuna, ee ocHoOBaHUE, OOKOBBIE peOpa, BEICOTA, OOKOBAsI MIOBEPXHOCTD.
TpeyronbHasg nupamuaa. [IpaBuibHas nupamuga. Y cedyeHHast MUPpaMUIA.
Cummetpuu B KyOe, B mapayuienenunesae. [lonstue o ciMmMeTpun B MPOCTPAHCTBE
(ueHTpanbHas, oceBasi, 3epKasibHasi). [Ipumepsl cuMMeTpuUid B OKPYKaOIIEM MUPE.
Ceuenus ky0a, TpU3MbI, MTUPAMUIBI.

[Ipencrapienue o MpaBUILHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTadIp,
JOJICKAdIp U UKOCAdIP).

Tena n moBepxHOCTHU BpamieHus. LlunuHap u KoHyC. Y CeUeHHBIN KOHYC.
OcHoBaHue, BbICOTa, OOKOBasi TOBEPXHOCTH, 00pa3yroIas, pa3BepTka. OceBbie
CEUCHMS U CEUCHUS NMapalIeIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceyeHus, KacaTesbHas IOCKOCTh K cepe.



OO6beMbl Tel U MJIOLAAN UX TIOBEPXHOCTEH.

®opmyssl 00beMa Ky0Oa, IpSMOYTOJIbHOTO MapalieenuIiea, IpU3Mbl, HUIUHIPA.
®opmyisl 00beMa IMpaMubl U KoHyca. @opMysibl IUI0IIA 1M TOBEPXHOCTEH
WINHApPA U KoHyca. Dopmynsl o0bema mapa u miouaau chepsl.

Ot 3emnemepus k reometpun. "Hauana" Epxkmuna. [Tudarop. ®anec. 3nameHUTHIE
3a/1auM JPEBHOCTHU: TPUCEKILIUA yria, KBaJpaTypa Kpyra, yIBoeHue Kyoa.
AKcruoMaTHuka. AKCHOMBI, ONIPEAEIIEMbIE U HEOIIPEAEISIEMBIE TOHATHS. TE€0pEMBI.
AKcHOMaTHKa B MaTeMAaTHKE U B [IOBCETHEBHOM KU3HU. EBKINMI0Ba reoMeTpus U
reoMeTpust JlobaueBckoro.

KoopanHate! ¥ BeKTOpBI. JleKapTOBBI KOOpANHATHI B ipocTpancTse. Dopmyia
PACCTOSHUS MEXIY IBYMs TOUKAMH.

Bekropbl. Moy BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB H
YMHOXEHHE BEKTOpA HA YUCJO. YTOJI MEXAY BeKTopaMu. KoopauHaTel BEKTOpa.
CkanspHoe nponssefieHue BeKTopoB. Koymmmueapssie BekTopsl. Pasnoxxenne
BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIutaHapHbIE BEKTOPBI.
Pa3znoxenue o TpeM HEKOMILJIAHAPHBIM BEKTOPaM.

Pe3zepe c60000H020 yueonozo epemenu — 30 uacos.
TpeOoBaHus K YPOBHIO MOATOTOBKH BBINTYCKHUKOB

B pe3ynbTaTe n3ydyeHus MaTeMaTUKHU Ha 0a30BOM YpOBHE B CTapIIEH MIKOJE YYEHUK
JOJKEH

3HATH/IIOHUMATD

* 3HAYEHHE MaTEeMaTUYECKON HAayKH JJIsl pEIICHUS 3a7a4, BOSHUKAIOIINX B TCOPUU U
B MIPAKTUKE; IIUPOTY U, B TO K€ BPEMSI, OTPAHUUYECHHOCTh MPUMEHCHUS
MaTE€MaTHYECKUX METOJIOB K aHAJIN3Y U MCCIIEIOBAHUIO MPOIIECCOB U SIBJICHUM B
MPUPOJE U OOIIECTBE;

* 3HaYCHHE MPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIUX B CAMOM MaTEMAaTUKE st
dbopMuUpOBaHUS U PA3BUTHUSI MATEMATUUECKON HAYKU; UICTOPUIO PA3BUTHUS MMOHATHS
YyHclia, CO3JaHusl MAaTeMaTUYECKOT0 aHaJKM3a, BOSHUKHOBEHUS U Pa3BUTHS
reOMETpUH;

* YHUBEPCAJIbHbBIN XapaKTep 3aKOHOB JIOTUKHW MaTEMATHYECKUX PACCYX ICHUM, UX
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN AeATETbHOCTH;

* BEPOSITHOCTHBIN XapaKTep pa3IuYHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

Aareopa

YMmeThb

* BBITIOJIHSTH apU(METHUECKUE ICUCTBHUS, COUETasl YCTHBIE U MUCbMEHHBIE IPUEMBI,
MPUMEHEHHUE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYCHUSI KOPHS
HATypaJbHOMN CTETNIEHH, CTETICHH C PAIlMOHAILHBIM TTOKa3aTesieM, Jorapudma,
MCIIONTB3YsI TIPU HEOOXOANMMOCTH BBIYUCITUTENLHBIE YCTPOMCTBA; TI0JIH30BAThHCS



OLICHKOW W NMPUKUIKOU IPU IMTPAKTUYECKUX PACUETaX;

* IPOBOJUTH 110 U3BECTHBIM (POpMyJIaM U MpaBUiIaM MIPeoOpa30BaHUs OYKBEHHBIX
BBIP@KEHU, BKJIFOUAIOLIUX CTENEHH, PaJiuKallbl, Jorapudmsl 1
TPUTOHOMETpUYECKUE (PYHKIINH;

* BBIYMCJISTh 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISISA
HE00XOAMMBbIE MTOJCTAHOBKHU U MPE0Opa3oBaHUsl.

Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUYECKOM IEATEIHOCTH U
[IOBCEAHEBHOM JKU3HU IS

* IPAKTUYECKUX PacueToB 1o popMyJiaM, BKIIt0UYask GopMyJibl, COAEpKaIINE
CTENEHHU, PAAUKAJIBL, JIOrapu(Mbl U TPUTOHOMETpUUYECKUE (PYHKIIUH, IPU
HE00XOMMOCTH UCIIOJNb3Ysl CIPABOYHBIE MaTEPUAJIbl U MPOCTEUILINE
BBIYMCIIMTEIIbHBIE YCTPOUCTBA.

DOYyHKIUN U TPAPUKHU

Ymersb

* ONpENETATh 3HaUeHNE (PYHKIIUU 110 3HAYCHUIO apTyMEHTA MPHU Pa3InyHbIX
cnoco0ax 3aaaHus QyHKIUU;

* CTPOUTH TpadUKN U3YYCHHBIX (PYHKIIUN;

* OIKCHIBATH 10 rpaduKy MOBEJEHUE U CBOMCTBA (DYHKIIMM, HAXOIUTH IO TpaduKy
GbyHKIMY HauOOJIbIIIME U HAUMEHBIITNE 3HAYCHUS;

* pelaTh ypaBHEHUS, IPOCTEHIITNE CUCTEMbl YPABHEHH, HCTIOJIb3Ys UX Tpaduku;
Hcnonb3oBaTh NproOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOUN NESITEIbHOCTH U
MMOBCETHEBHOM KU3HU JII

* OIKCAHUA C TOMOIIBIO (PYHKITUN PA3TUYHBIX 3aBUCUMOCTEH, TIPEICTABIICHUS UX
rpaguuecKku, HHTEpIpeTauu rpaduKos.

Hauaja MmaTeMaTn4eCcKoro aHaju3a

YMmerhb

* BBIYHCIISITH TTPOU3BO/IHBIC AJIEMEHTAPHBIX (PYHKIIMH, HCIIOJIB3YS CIIPABOYHBIC
MaTEpUaIIbI;

* KCCJIEIOBATh B MPOCTEUIINX CiTy4yasxX (PYHKIIMM HA MOHOTOHHOCTh, HAXO/IUTh
HauOOJIbIINE U HAUMEHBIITNE 3HAUCHUST QYHKIUN, CTPOUTH TpauKi MHOTOUYJICHOB C
HCMOJIb30BAaHMEM aIlllapaTa MaTeMaTUYE€CKOro aHaln3a.

Hcnonp30BaTh MprUOOpPETEHHBIC 3HAHUS M YMEHHSI B TIPAKTUICCKOM IEATETHHOCTH U
MMOBCEIHEBHOM KU3HHU I

* pCIICHMS TIPUKJIATHBIX, B TOM YHCIIC COIMATbHO-YKOHOMHYECKUX U (DU3NUSCKUX,
3a/1a4 Ha HAaMOOJIbIIIME U HAMMEHBIIINE 3HAUEHU S, Ha HAX0XKJICHUE CKOPOCTH U
YCKOpPEHUS;

YpaBHeHMs U HEPABEHCTBA



YmMmern

* pelaTh palMoOHaNIbHbBIC, TTOKAa3aTebHbIC U Jorapu(@MuIecKre ypaBHEHUS U
HEPABEHCTRBA,

* COCTaBJISITh YPABHEHHUS IO YCIIOBUIO 33/1a4H;

* HCTIOJL30BATh 711 IPUOIMKEHHOTO PEIICHUSI YPAaBHCHUI 1 HEPABCHCTB
rpaduyecKkuit METO;

* 1300pakaTh HA KOOPAMHATHOM MIIOCKOCTH MHOECTBA PEIICHUM MPOCTEUIINX
YpaBHEHUM U UX CUCTEM.

Hcnonb3oBaTh NproOpETEHHBIC 3HAHKUS U YMEHHUS B IPAKTUUECKOM NESITEILHOCTH U
MMOBCEIHEBHOM JKU3HU IS

* IOCTPOEHUSI U UCCIIEIOBAHUS MPOCTEUIINX MATEMATUYECKUX MOJEIEH.

JJ1eMEeHTBI KOMﬁHHaTOpI/IKI/I, CTATUCTUKHA U TCOPUH BepOHTHOCTeﬁ

Ymernb

* pemaTh nIpocTerne KOMOMHATOPHBIE 33J]a4d METOAOM Iepedopa, a TAKKE C
UCIIOJIb30BAaHUEM M3BECTHBIX (hOPMYIT;

* BBIYHCIIATH B IPOCTEHMIINX CITyyasiX BEPOSITHOCTU COOBITUN HA OCHOBE IO/ICUEeTa
YHCJIa HCXOJI0B.

Hcnonp30BaTh NpUOOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON AESITEIHOCTU U
ITIOBCETHEBHOM KU3HU JJIS

* AHAJIM3a peaJbHbIX YUCIOBBIX JIAHHBIX, TPEICTABICHHBIX B BUJE AUATPaAMM,
rpauKoB; JUIsl aHAJIM3a HHPOPMALIUKA CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

YMeth

* pacIio3HaBaTh Ha YEePTEKAX U MOJICIISAX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH
TpeXMEPHBbIC OOBEKTHI C UX OMUCAHUIMU, U300PaAKECHUSIMU;

* ONMKCBIBATh B3aMMHOE PACIIOJIOKEHHUE MPSAMBIX M INIOCKOCTEH B IPOCTPAHCTBE;

* QHAJIM3UPOBATH B IMIPOCTEHUIINX CITyYasX B3aMMHOE PACIOJIOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

* n300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TeJa; BHITIOIHATH YEPTEIKHU 110
YCIIOBHSIM 3a]1a4;

* peIIaTh MUIAHUMETPUICCKHIE M TIPOCTCHUININE CTEPEOMETPUUCCKUE 3a/1a9H HA
HaXO0XXJIEHUE TEOMETPUUECKUX BEJIMYMH (JJIMH, YTJIOB, IUIONIa/iel, 00hEMOB);

* MICIIOJIB30BATh IPH PEIICHUH CTEPEOMETPHUCCKUX 3a/1a4 IJIaHUMETPHICCKUC
(baKThl U METO/IBI;

* POBOJIMTH JIOKA3aTCIIBHBIC PACCYKICHUS B X0JIC PCIICHHS 3a1ad.

Hcronp30BaTh MpUOOPETECHHBIC 3HAHUS U YMECHHSI B TIPAKTHICCKOM JIEITEIILHOCTH U
MMOBCEIHEBHOM KU3HHU I

* HccleIoBaHus (MOIETTUPOBAHMS ) HECIIOKHBIX MPAKTUYECKUX CUTYAIlMi HA OCHOBE



M3YYEHHBIX (DOPMYI U CBOMCTB QUTYp;

* BBIYMCIICHUS! 00BEMOB M IUIOIIAJICH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pelIeHNH MPAKTUYECKHX 3a4a4, UCIOJIb3YsI IPH HEOOXOAMMOCTH CIIPABOYHUKH U
BBIYUCIIUTENILHBIE YCTPOICTBA.



