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COJEPKXAHUE YYEBHOI'O IIPE/IMETA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie unciaa. OOBIKHOBEHHBIC W JECATUYHBIC IPOOU, TMPOIICHTHI,
OCCKOHEUHBIE  TepUoAMYecKue  npodu. ApuMeTHUYeCKHe  Omeparud  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JlelictBuTenpHble yucha. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIA.
Apudmernueckre omepanud ¢ JeUCTBUTEIbHBIMU dYHuciIamu. [IpubmmkEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUcTBUTENBbHOTO uucna. HMcmonp3oBanue moaxonsmied ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHMHYC M TaHT'€HC YUCJIOBOrO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCJIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUA. HepaBeHCTBO, pellleHWE HEPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7ay
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAaKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-Oi CTENEHHU.



TpuroHomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4ecKOro aHajamn3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIeI0BAaTEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmerrueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yobiBaromias
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOLUEHTOB. Vcronp30BaHue mporpeccuu s
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoOXxecTBO, ornepauu HajJ MHoOxkecTBamu. Jluarpammel Jilniepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONMCAaHUs pPeabHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIBCTBO.

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MnpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIINECS,
MapajuiejibHble W CKpeluBarommecs npsMble. [lapamienpsHOCT NPSAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAJIIETBHOCTh TPEX MPAMBIX; MAPAIUICTBHOCTh MPSIMOM M TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY MNpsIMbIMU B TPOCTPAHCTBE.
[TapamienbHOCTH MIJIOCKOCTEM: MapaJiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajyiebHbIX TUIockocTel. [IpocTeimue mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, mapajuieNenure]; TOCTPOSHUE CEUCHHM.

[lepneHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJl MEXAY INMPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (GUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  IBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKJIOHHAs MPU3MBbI; OOKOBas U



IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamenenunen, IIPSIMOYTOJIBHBIN
napajuielenunes U ero cpoucrsa. Ilupammupa: N-yronpHas nupamMuna, 'paHd U
OCHOBAHHUE MHUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl nOpu3Mbl ©  nupamuisl. [IpaBunbHbIE
MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
IpaBUIbHAs NUPaMHUAA; NPAaBWIbHAs TPEyrojbHas NUpamMuAa W IPABHIBHBIN
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUVIOCKOCTH.  DJEMEHThl CHUMMETPHM B NHpaMHUJax, HapajUiesenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Inomanes OOKOBOW IMOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHpPaMUIbI,
TeopeMa O IUlomaad yceuéHHoW mupamuiapl. [lonstue o0 o0BéMe. OO0BEM
UpaMuIbl, TPU3MBI.

[lono6Hbeie Tena B mpocTtpaHcTBEe. COOTHOHIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KVIACC

Yucaa v BIYMCICHUSA

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTuuHbIe U HATYypaTbHBIE JIOTApU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpKAIIMX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeseM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUsI 1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHU. PellleHre MPUKIaIHbIX 33/1a4 C TTOMOIIbIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucTeMbl M1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JacTeid HaAyKu WU peaibHON
JKU3HH.



DyHKUMH U TPaPUKH

Oyukius.  [lepuonuueckne  ¢dyHkuuud. [IpomMexyTku  MOHOTOHHOCTH
bynkuuu. MakcuMymbl U1 MUHUMYMBbI (QyHKIMUA. HauOosblllee U HauMeHbIIIee
3HaYeHHE (PYHKIHUU HA TPOMEXKYTKE.

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKU.

[TokazaTenbHas u norapudmuueckas GyHKIMU, UX CBOMCTBA U rpaduKH.

Hcnons3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT IMPU PEIIEHUU 33ad U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEATbHON KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

HenpepoiBHble (yHKIMHU. METOA HHTEPBAJIOB JIs1 PEIICHHS] HEPABEHCTB.

[IpousBognas  QyHkuuu. ['eomerpuueckuidi ©  (U3HUUECKUN  CMBICT
MIPOU3BOIHOM.

[TpousBoguble  sneMeHTapHbIX  QyHKIui.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBbI, IPOU3BEACHUS U YACTHOTO (DYHKIHUI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

[IpumeHeHne NpPOU3BOMHOM [UIl HAXOXKJICHMS HAWIydlIero peleHus B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmynoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid W (uU3MYECKUid CMmbIchH. Beruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

Tena Bpamenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyroiue HMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrone KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplMHA, 00Opa3yrolas
U OCh;, IUIOMAAhr OOKOBOM W TOJHOM TOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpa3ylolue 1 BhICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HEHTp, paauyc, TUAMETP; IUIOLIAb MMOBEPXHOCTH C(EpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi TII0CKOCTh K cdepe;
Io1aab chepsl.



N300paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanum Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaLICHUS.

[Tonsitue 06 066EMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 0OBEME
NPsIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa U MmIomaab chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus wmwiMHApa (TApAJUIENIbHO M NEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CEUCHUS
mapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBWJl JACHUCTBUM € BekTopamu. lIpsMoyronpHas cuctema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToa Mexay BekropaMu. CKalsipHOE MNPOU3BEIIEHHUE BEKTOPOB.
BrluncneHne yrioB MexIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM
METOJI IIPU PELICHNH F€OMETPUYECKHX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMHHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS Y4e€OHOIro IIpeAMeTa JIOCTUTaroTCs
B €IMHCTBE YueOHOW u BocmuTarenbHou aestenbHocTd MKOVY  «KnrounHckas
CII» B COOTBETCTBHM C TPAJAUIMOHHBIMM POCCHUMCKUMH COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUIaMU U
HOpMaMU  TIOBEJIEHMS, M  CHOCOOCTBYIOT  MmpolieccaM  CaMOIO3HAHWUS,
CaMOBOCIIUTaHUSI W CaMOpa3BUTUA, (POPMHUPOBAHUS BHYTPEHHEU MO3UIUU
JIMYHOCTH.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUSA IPOTPaMMbl YYEOHOTO TIpeaMeTa
«MareMaTuKa» XapakTepUu3yroTC:

['paxx1ancKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIErocsl KaKk aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImecTBa (BbIOOPHI, OMPOCHl M TIp.), YMEHHEM
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUH C WX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIMTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOILIOMY ¥ HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTH)KCHUM B JPYTrUX HayKaxX, TEXHOJOTrusX, cpepax
AKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYHUBOTO OYayIIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nYeCKOe BOCIIUTAHUE:



c(OPMHUPOBAHHOCTBIO YMEHHSI TMPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTo U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/bIXa, peryJspHas ¢dusnueckas aKTUBHOCTB); buznyecKoro
COBEPLICHCTBOBAHUS, pu 3AHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBbIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPABJICHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IPUPOAHOM U COLMAIBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpPHUEHTALIMEM HA NMPUMEHEHUE MAaTEMaTUYECKWX 3HAHUM ISl pEIICHUs 3a1ad B
0o0JaCTH  OKpYy)Karomiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKM M  OONIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, HTAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBUWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HMCCIEAOBATEIBCKYIO NESTEIBHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHLIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamenvHvle  Oelicmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYICAUie20  Mupa;  NpuMeHeHue  J102UHeCKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).



ba3oBrie nornueckue IeCTBUSA:

BBISIBJISAITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKA MATEMAaTUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpEeAeNeHUs] TOHATUN; YCTaHABIMBATh CYHICCTBEHHBIA  MPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKICHUSA:
yTBEpJIUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;
IPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
IPUBOIUTH TMPHUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATh CIOco0 pernieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pEUIeHMs, BBIOMpaTh Haubosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble nccienoBaTelIbCKue JEUCTBUS:

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIEIOBATEIBCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTHBOpPEUYUE, MpodieMy,
yCTaHaBJIMBaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, MPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOECHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIIATH )Ie(l)I/II_II/ITBI I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6X0)II/IMBIX JJIA OTBETA
Ha BOIIPOC U AJIA pCHICHU 3a1a4H,



2)

BBIOMpaTh  MHPOPMALMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJTM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO
Pa3IMYHBIX BUOB U (GOPM IMpEICTaBICHHUS;
CTPYKTYpUPOBaTh UHGOPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLICHUBATh Ha/I&KHOCTD UHpOpMaITUH o CaMOCTOSITEIIEHO
c(OpMyYITHPOBAHHBIM KPUTEPHSIM.

Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCSL.
OOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh MOJYyYEHHBIN pe3yJIbTaT;

B X0/ 00CYKJEHH 3a7]aBaTh BOMPOCHI 110 CYIIECTBY OOCYKIAaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOMCK
pEUIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue U CXOJCTBO MO3ULHUN; B
KOPPEKTHOU PopMe (hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3a4a4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHUMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacpeaensTh BUABI padOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpPMAITIH.



CaMOKOHTPOJIb:

e BIIQJIECTh HaBbIKAMU TIO3HABATENLHOM pediieKcuM Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA TWpolecca u
pe3yabTara peuieHusi MaTeMaTUYeCKOM 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IIENM U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHKEHHSI WIM HEJIOCTHXKECHUS PE3yJbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoeHue yueOHOro Kypca «Anredpa U Hadajga MaTEMAaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BbIYHCICHUSA

OnepupoBaTh MOHATHAMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, MPOLEHTHI.

BolmonHATh  apuMETHYECKHE  ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BobimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJIbIM I[OKa3aTelieM; CTaHJIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELECHUS
IPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBLHOIO YIJa;
MCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
GbyHKIUH.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHHUE;

BrimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHHUS.



BemonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKCHM M pellaTh OCHOBHBIE THUIBI  LEIBIX, PpalAOHAIBHBIX WU
VPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJISl PELIEHUSI MAaTEMAaTHYECKUX 3a]a4
W 33]1a4 U3 PA3JIMYHbIX 00J1acTel HAYKH U PEalbHOU KU3HH.

MognenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMs, HEPABEHCTBA 110 YCIOBHIO 3a/Jadd, HCCIEN0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOYyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHSAMH: (PYHKIIHS, CIIOCOOBI 3aMaHusl (QYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHU (yHKuuu, rpaduk (QyHKUMH, B3aWMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh W HEYETHOCTh (DYHKIMHM, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 peLICHUS] YypaBHEHUI.

CtpouTh U uuTaTh rpa@UKU JUHEHHON (QPYHKLIMH, KBAAPATUUHOM (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBath rpadukd (QYyHKIMA IS UCCIEIOBAHMUS MPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
KU3HU; BbIpaXaTb GOpMyJIamMH 3aBUCUMOCTH MEXy BEIIMYMHAMM.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

OnepupoBaTh MOHATUSMHU: IOCJIENOBATEIBHOCTh, apudMeTHyecKas M
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Te€OMETpUYECcKast
mporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEM U MPOTPECCUI IJIs1 PEIICHHUS
peanbHbIX 3aJa4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady W3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSMH: ONpeleNeHue,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeJIbCTBO.

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1ay.



OnepupoBaTh NOHATUAMU: NTAPALIETBHOCTD U NEPIEHAUKYIISIPHOCTD IPSIMBIX
Y IUIOCKOCTEH.

KnaccugunupoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo BYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYTPAHHOIO yIJa; rpajycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBINI
MHOT'OIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuJa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOrOrpaHHMKH,  BbBIOMpass ~ OCHOBaHUS  JUIA
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METOJI CIIE/I0B.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemars 3a1aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSS HW3BECTHBIE AHAIUTUYECKHE METOJAbl NPHU PELICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHHUH
CTaHJAAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MNPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IIJIOLAAN MOBEPXHOCTEH MHOIOTPAHHHMKOB (IIpHU3Ma,
nupaMuja) ¢ MpuUMEHEeHHEM (OpMys; BBIYMCIATH COOTHOLICHHMSI MEXAY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATUSIMU: CHMMETpPUS B MPOCTPAHCTBE;, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.



[TpumeHsaTh TeomeTpuueckue (HaKTbl Uil PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararliuX HECKOIBKO IIAaroB PEIICHHUs], €CIIM YCJIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJTyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HM3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW TMPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEA0BaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KITACC

Yuciaa v BBIYMCICHUSA

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IEJO€ YHCIO; HCHOJIb30BAThH
IPU3HAKU JICJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
IUIS peLLeHus 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uuciia, AECATUYHBICE U HATypaJbHbIC
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTENEHW i NpeoOpa3oBaHUsS  BbIPAXKECHMIA;
OIIEPUPOBATH NOHATUSAMM: IIOKA3ATEIBHOE YpPaBHEHHE W HEPABEHCTBO; pellIaTh
OCHOBHBIE THUIIbI ITOKA3aTENbHBIX YPABHCHUN U HEPABEHCTB.

BoimonHsITh  mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpXKAIIMX JOrapu(MbI;
OTIepUPOBATh MOHATHAMU: JOTapU(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO; peliaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoauts penieHust npoCTEUIINX TPUTOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMH: CHUCTEMA JIMHEHHBIX YpaBHEHUU U €€ PEIICHUE;
MCIOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHCHUH U1l PELICHUS MPAKTUYECKHUX 3a/1a4.

HaxoguTh peuieHus npoCTEUIMX CUCTEM M COBOKYITHOCTEM pAllMOHATBbHBIX
YPaBHEHU U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIDAKCHUS, YPAaBHEHHMs, HEPABEHCTBA W CHUCTEMbI [0 YCIIOBUIO 3aJ1ayH,
MCCJIEIOBATh MMOCTPOSHHBIE MOJICTH C UCTIOIB30BAHKUEM armapara aareopsl.

DyHKIUHN U TPaPUKH



OnepupoBarh NOHATUAMM: NEpUOAMYECKass  (QYyHKLUSA, TMPOMEXKYTKH
MOHOTOHHOCTH ()YHKLHMH, TOYKM OJKCTpeMyMa (yHKUMH, HauOoJspliee U
HauMEHbIlIEE 3HA4YE€HUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh MX JUIA
UCCleoBaHus PYHKIINU, 3aJaHHON TpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUECKOU U
TPUTOHOMETPUUECKUX (PYHKLMI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
VICITOJIB30BATh JJIs PEUICHUS] YPABHEHUI U HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM MIIOCKOCTH TpauKy JTUHEHHBIX YpaBHEHHIA
Y UCIIOJIB30BaTh UX JUISl PEIIEHUS CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Wcnonp3oBath rpaduku (QyHKIUN A1 HWCCICIOBAHUS IPOIECCOB M
3aBHCHUMOCTEN U3 IPYrUX y4eOHBIX TUCHUILINH.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh NOHATUSIMH: HENPEPbIBHAS (YHKILHS; TPOU3BOAHAS (DYHKIINH;
UCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3HUECKHUI CMBICI POU3BOJHON IJIs pelIeHUsS
3ajay.

HaxoauTs npon3BoAHbBIE 2JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIEA0BaHUSA (PYHKIMU HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSATh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHS HAWIYYIIEr0 PELICHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATHSMHU: T[E€pBOOOpa3HAasT W  HUHTErpai; IOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxonute nepBooOpa3Hbie 3J€MEHTApHBIX (DYHKIMI; BBIYMCISTH MHTErpaj
no ¢popmyne HeroTona—JIeiOuuna.

PemaTte npukiiagHeie 3aJaud, B TOM YHUCJIE COLMAIBHO-D’KOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHUYECKOTO aHAJIN3A.

OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IMOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIAP;,  KOHUYECKas  ITOBEPXHOCTH,
oOpa3ymolire KOHUYECKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UJIWHIP, KOHYC, cdhepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTs B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHWE LIAPOBOIO CJIOSsl, BHICOTA IIAPOBOTO CIOS;
LIapOBOU CEKTOP.

Boruncnate  00BbEMBI M IJIOIIAAM  TOBEPXHOCTEM Tel  BpalleHws,
r€OMETPUYECKUX TeJl C TPpUMEHEHUEM (HOpMYI.



OnepupoBaTh NOHATUAMU: MHOTOTPaHHMK, BIHMCAaHHBIM B cdepy WU
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WJIH TEJO
BpAILlCHHUS.

BbI4HCHsATE COOTHOLIECHUST MEX]Y IUIOMAIASIMU MOBEPXHOCTEH M 00bEMaMu
10/TOOHBIX TEJI.

N300paxaTh u3yyaeMble (PUIypbl OT PYKH U C IHMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpAILICHUSI.

W3Bnekatb, HWHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEWCTBUSA CIHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHU 00JIa1at0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOPAaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPaMH, CKaJIPHOE MPOU3BEACHUE, pPACKIAAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPAaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh TeomeTpuueckue (HakThl il PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOpPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3lam WiIH aJropuT™MaMm, NpUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a1a4.

[IpumeHaTs mOpocTedlIe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
YKU3HH, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIWU3UPOBATH DPEajbHBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATUSA B MPOLIECCE IIOUCKA PELICHUs
MaTeMaTHYeCKu CHOPMYIUPOBAHHON TMPOOJEMbl, MOJEIUPOBATh peajbHbIC



CUuTyallui Ha A3BIKC TI'COMCTpPHUH, HCCICAOBATH ITOCTPOCHHBLIE MOJCIH C
HCIIOJIb30BAHUECM I'COMETPHUICCKHX TIOHATUM U TCOpPEM, allllapaTa aﬂre6p1>1; peumaTtb
IMPAKTHYCCKUC 3a/la4, CBA3dHHBIC C HAXOXKXIACHHUCM I'COMCTPHUICCKUX BCIINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

JJIeKTPOHHbIE
KounvecTBO 4acoB (undposbie)
Ne
/ HaunmeHoBaHue pa3iesioB H TEM oOpa3soBaTelibHbIE
T porpammun pecypcsl
porp Kourpoubnbie = IIpakrnuyeckue
Bcero
padoThI padoThI
Tpuronomerpuyeckue GyHKIHH THOOOTO
1 6
yria
AKCHOMBI CTEPEOMETPUHU U UX
2 3
MPOCTEHIINE CIEeCTBUS
OCHOBHbBIE TPUTOHOMETPUYECKHE
3 8
bopMmyIbI
4 DopMyIBI CIIOKEHUS U UX CIEJCTBHS 6
TpuronomeTprudeckue QyHKIHH
) )
YHCIIOBOTO apryMEHTa
6 IMapamtensHOCTD MPSIMBIX M ITOCKOCTE!H 9
7 OcHoBHbIe cBOMCTBA HyHKIMIA 12
g  llepmeHuKyIspHOCTS MPSAMBIX U 15
IIJIOCKOCTEN
g  Peurenne TpuroHoMeTpHIECKUX 11
YpaBHEHUI U HEPABEHCTB
10 JlexapToBBI KOOPAHHATHI M BEKTOPHI B 4




IIPOCTPAHCTBE

11 MHororpanHuku 18

12 [IpousBognas 10

13 [IpuMeHeHust HENPEPHIBHOCTH U 7
MPOU3BOAHOMN

14  UpumeHenus MIPOU3BOJHOM K 12
WCCIICIOBAaHUIO (DYHKITHH

15 IToBTOpEHUME 10

OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

JJIeKTPOHHbIE
KoaudecTBO yacoB (bpoBbic)
N;z HaumeHoBaHue pa3iesioB U TeM 0GpazoBaTebHbIC
n/n NMPOrpamMMbl
Beero Kontpoabubie  IIpakruyeckue pecypeel
padoThI padoTshI
1 IToBTOpEHME 4
2 [TepBooOpaznas 8
3 Wurerpan 10
4 O000111eHIE TOHITHS CTEIIEHN 12
5 [lokazarenpHass W Jorapudmuueckas 17
byHKIMHA
6 [IpousBoaHas MoKa3aTeJIbHOU " 15
norapupmMudecKoi GyHKIHiA
7 DNeMEHThI TEOPUU BEPOSITHOCTEN 8
8  Tena BpameHus 7
9 OO6beMbl MHOTOTPaHHUKOB 8
10 O0BeEMBI u TMOBEPXHOCTHU TeNn 8
BpalIeHUs
11 JlexapTOBBI KOOPJIMHATHI U BEKTOPHI B 13
MIPOCTPAHCTBE (YaCTUYHO)
12 IToBTOpeHune 26
OBIIEE KOJIMYECTBO YACOB I10 136
ITPOI'PAMME







