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1. HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yuebHOro Kypca «Anredpa u Hadyajga MaTeEMAaTUYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYTapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBJAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, IMYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havasa MareMaTH4E€CKOro aHalIW3a» SIBISETCS OJHUM W3
HauboJiee 3HaYMMBbIX B IPOTpaMMe CTapilei HIKOJIbI, IOCKOJBKY, C OHON CTOPOHBHI,
OH O0ecrneynBaeT MHCTPYMEHTAJIbHYIO 0a3y Al M3y4eHHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMUPYET JIOTUUECKOE U abCTPaKTHOE
MBILUIEHUE Y4YalllUXCsl Ha YpOBHE, HEOOXOJUMOM JUJIi OCBOEHHS KYypCOB
UH(POPMATUKHU, 001LIECTBO3HAHUS, ICTOPHH, CIOBECHOCTHU. B paMkax 1aHHOTO Kypca
y4daluecs OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIHUpyeT CBOU TOCTUKEHUS B MaTeMaTH4YecKon opme.

B ocHoBe Mmeromuku oOydeHHs ainreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayana MaTeMaTUYECKOTr0 aHAJIN3a BKIIFOYAET
CIIEIyIOLIUE COJEePKATEIbHO-METOANYECKUE JIMHUM: «YHcia W BBIYMCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHanu3a», « MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COiEpKATENBHO-METOJUYECKUE
JVUHUM M3y4yalOTCs Ha MPOTSHKEHUM JABYX JIET OOy4deHHMs B CTaplled LIKOJIE,
€CTECTBEHHO JIOMOJIHAA APYT ApYyra M IMOCTEIEHHO HACHIIAsICh HOBBIMH TEMaMHU U
paznenamu. J[aHHBIM Kypc SIBISI€TCSI MHTETPATUBHBIM, MOCKOJbKY OOBEIUHSET B
cebe coaepKaHWE HECKOJbKMX MaTeMaTH4YeCKHMX JUCHUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUI aHaIU3, TEOPUsI MHOXKeCTB U Ap. [1o mepe Toro,
KaK yyalluecs OBJaJeBalOT BCE Oojiee IMMPOKUM MAaTeMAaTUYECKUM almnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPILICHCTBYETCS YMEHHUE CTPOUTh
MaTEMaTUYECKYIO0 MOJIENb PEeaJbHON CUTYallud, TPUMEHATH 3HAHUS, TOJYyYEHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTHYEeCKOro aHaiu3a», Ui peuieHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHON MaTeMaTHYeCKOW 3ajayd, a 3aTeM
WHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

B kypce «Anreb6pa m Hayajza MaTeMaTUYECKOTO aHaIM3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTUYECKOIO0  MOJCIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKK MMOCTPOCHUS MOJIENIEH peabHbIX CUTYallNi, UCCIeT0BAHUS
THX MOJEJIed C MOMOUIbIO ammapaTa anreOpbl U MaTeMaTUYeCKOro aHaiu3a U
VWHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHKsl BIUIETEHBI B KaXKIbIH U3

pas3aciioB MpOrpaMmel, ITIOCKOJIBKY BCChb MaTCpHUaJl KypCa IIMPOKO UCIIOJIb3YCTCA IJIA
3



pelleHns NpUKIAaHBIX 3anad. llpu pemeHuM peanbHbIX MPaKTUYECKUX 3ajad
yyanfecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000MATh W KOHKPETHU3UPOBAThH
npobiieMy. [lesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3aJa4 OpraHU3yeTCs B MPOIECCe M3YUEHHUs BCEX TeM Kypca «Anrebpa u Havaia
MaTEeMaTHYECKOTO aHAITU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha U3ydeHHE Kypca anreOpbl U Hadall MaTeMaTHIECKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Henelnto B 10 kimacce u 3 yaca B
Henemo B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

2. COJEP)KAHUE YYEBHOT O KYPCA
10 KVIACC

Yuciia v BIYMCICHUSA

Panmonaneueie uncia. OObIKHOBEHHBIE W JECATHYHBIE APOOHU, MPOLEHTHI,
OECKOHEYHbIE  Iepuoguveckue ApoOu.  ApupMeTHUYEeCKHEe  oOmepanuud ¢
palMOHaIbHBIMU YUCIIAMHU, TPE0O0Pa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeil 1 MPOLEHTOB IS PEIlleHUsl NMPUKIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpacien
3HAHUU U PEATIbHOU KU3HU.

JlericTBuTenbHbIe 4Kciia. PalvoHalIbHBIE M HppalMOHAJIbHBIE YMCIIA.
Apudpmernueckue omnepanud ¢ JAeMCTBUTENbHBIMU uHciaMu. [lpuOmmxéHHbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCIICHUN.

Crenenb ¢ 1menbiM  nokazareneM. CranpmaptHas (Qopma  3amucu
JNeUCTBUTENRHOTO 4yucia. Vcnonb3oBanue mnoaxoxsmiedt  ¢Gopmbl  3alucu
JNEWCTBUTEIBHBIX YUCEN I PEIICHUS NPAKTHUYECKUX 3a7ad W IPEACTaBICHUSA
JAHHBIX.

Apudmernyuecknii  KOpeHb  HaTypalbHOW  creneHd. JledcTBua ¢
apu(pMeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CuHyC, KOCUHYC ¥ TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPe0Opa30BaHUSI.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHEeHUE, KOpEHb ypaBHEHMsS. HepaBeHCTBO, pelIeHHME HEpPAaBEHCTBA.
Merton uHTEpBANIOB.

Peienue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUNM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.
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IIpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3a1a4
W 3a]1a4 U3 Pa3IUYHbIX 00JacTel HAYKH U PEalbHOU KU3HH.

DYyHKIUHU U TPAPUKHU

OyHkIysa, crnocodbl 3amanus GyHknua. [paduk  dyaknun. BzanmHO
oOpaTHbIe PYHKIINU.

ObnacTp ompeneneHuss U MHOXKECTBO 3HaueHui pynkunu. Hymu dyHkuumm.
[TpoMexyTKkH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIE (DYHKIIUY.

CrenenHas (GyHKIUS C HATYpaJbHBIM U LIE€JIBbIM MTOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa U rpaduk KOpHs N-0i CTEIEHMU.

Tpuronomerpuyeckass OKpPYKHOCTb, OIIPENEICHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIOBOTO apryMEHTa.

Hayana mareMaTH4eCKOI0 aHAIN3a

ITocnenoBaTenbHOCTH, CHOCOObI 3a/1aHUs IIOCJIEIOBATEIBbHOCTEM.
MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas 1 TeOMeTpUUecKas nmporpeccuu. beckoneuno yObIBaroIast
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH MeOMETpHYECKOU
nporpeccur. Gopmysa CIOXKHBIX MPOLEHTOB. Mcrosib3oBaHUE MPOrPECCHH IS
pELIeHMs peajbHbIX 33/1a4 IPUKIAJIHOIO XapaKkrepa.

MHoxecTBa M JIOTHKA

MHokecTBO, onepanuu HajJl MHOXecTBaMH. Jluarpammbl Oitnepa—BeHHa.
[IpuMeHeHne TeOpEeTHKO-MHOXKECTBEHHOIO arapaTra i OIMCaHUs peajbHBIX
IPOLIECCOB U SIBJICHUM, TP PEIICHNUH 33]a4 U3 IPYTUX yYEOHBIX MIPEIMETOB.

Onpenenenue, TeopeMa, CIEICTBUE, T0Ka3aTEIbCTBO.

11 KITACC

Yucaa v BIYUCICHUSA

Harypanbnbie u nensie uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YHACEL.

CrteneHb ¢ pallMOHAIBHBIM TTOKa3aTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uucna. JleciTuuHbie U HATypajIbHbIEC JTOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaKeHUH, COAEPKALIUX JIOTAPU(DMBI.

[IpeoOpa3zoBaHue BbIpaXKEHHM, COAEpPKAINIMX CTENEHU C pPalUOHATBHBIM
MTOKA3aTEIIEM.

[Iprmepbl TPUTOHOMETPHUUECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI U HEPABEHCTBRA.

CucrteMsbl JIMHEWMHBIX ypaBHEHUN. PerieHne npukiagHbiX 3a1a4 ¢ TOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUH.

CucTeMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHUW, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKHX 3a71a4 U 3a/1a4 U3 Pa3IMUHbIX 00JaCTe HAYKU U pPeaTbHOM KU3HU.

DYyHKIUHN U TPaPUKHU



Oynkuus. Ilepuoguueckue ¢Qynkunu. IIpomMexxyTkn MOHOTOHHOCTH
bysnkun. MakcumyMbl U1 MUHHUMYMbI (QyHKIuH. HauGomnplliee u HauMeHbIee
3HaYeHHe (PYHKIHUU HA TIPOMEXKYTKE.

Tpuronomerpudeckue QyHKINH, UX CBONCTBA U TPaPUKH.

[ToxazarenpHast u norapudmuyeckas GyHKIUU, UX CBOMCTBA U TPapUKH.

Hcnonb3oBanne rpagukoB QyHKIMIA AJIs1 pEIICHUs] YPAaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QYHKIOUN A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTruxX Y4eOHbIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayana mareMaTH4eCKOIo aHAIN3a

HenpepriBHble QyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PEIICHHS] HEPABEHCTB.

[IpousBonHass dyskuu. ['eoMerpuueckuii W (UBHUYCCKUH  CMBICI
ITPOU3BOTHOM.

[Ipou3BogHble  3JIEMEHTApHBIX  (QyHKOUH. DOpMynbl  HAXOXKICHHS
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKUIMKA HA MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

[IpruMmeHenne TPOU3BOMHOM JUIsl HAXOXKJICHHMS HAWIY4dIIEro pELICHHS B
NPUKIAAHBIX 3a7adax, Ui OIpPEACNIEHHs CKOPOCTH IIpoliecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpaznas. Tabnuiia nepBooOPaA3HBIX.

WNurterpan, ero reomerpudeckuii u (QuU3MYECKUil CMBICH. Bpruucienue
uHTerpana no gpopmyne Herorona—JleiiOnuna.

3. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMDbI

OcBoenue yueOHOro mpeamera «MaTemaTuka» HODKHO OOeCreynBaTh
JIOCTHKEHHUE HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHus CIEAYIOMINX JTUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI YYEOHOrO TMpeaMeTa
«MareMaTuka» XapaKTepU3yITCS:

['paxx1ancko€e BOCIIUTaHHE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOUN MTOZUIIMHN 00YUYaIOIIErocst Kak aKTUBHOTO
W OTBETCTBEHHOIO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJIICHUM,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM



B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

[TarpuoTHyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKONW MIACHTUYHOCTH, YBAXKCHUS
K IIPOIIJIOMY U HACTOSIIEMY POCCHIICKOM MaTEMaTUKHU, [IECHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKHX MATEMAaTHUKOB W POCCUUCKOM MATEMAaTHYECKOU
IIKOJIbI, K HCMOJB30BAHUIO 3TUX JOCTHXKECHUM B APYrMX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCUICKOTO HapoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OATUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAsi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA.

DU3MIECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUS NPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBoro u 6e3onacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHast pu3nyeckasi akTUBHOCTD); (PU3HUUECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM IIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccudn W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

DKOJOTMYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMAIBHOMN
Cpelbl, OCO3HaHWEM TJ00aJBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpUEHTAIlMEll HAa NMPUMEHEHHE MATEMATHYECKUX 3HAHWU JId peuieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH CPe/Ibl, ITTAHUPOBAHUS MMOCTYIKOB U OIICHKH X BO3MOXKHBIX
IIOCJIEACTBUN JUIS1 OKPYKAKOLIEH CPELBI.

[{eHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECCTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c(epbl 4YeToBEeUeCKOW MJesATebHOCTH, JTaroB €&
pa3BUTHUSI M 3HAYUMOCTH JUISI PAa3BUTHUS IUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
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MAaTE€MaTUKH M MaTeMaTH4YE€CKOU KYHBTYPOﬁ KaK Cp€aACTBOM IIO3HAHHA MHPA,
TOTOBHOCTBIO OCYIICCTBIIATL IHPOCKTHYHO MW HCCICAOBATCIBCKYIO IOCATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJILHBIMM  JICHCTBUSIMH, YHUBEPCAJIBHBIMH  KOMMYHUKATHBHBIMHU
JEHCTBUSIMH, YHUBEPCATHHBIMH PETYISATUBHBIMU JICHCTBUSIMH.

YHuBepcaiabHbIe NMO3HaBaTeJIbHbIE NefiCTBUA, 00€eCIIeYBaIOT
dbopmupoBaHue 0a30BBIX KOTHHUTHMBHBIX IPOIECCOB oOOydJaromuxcs (OCBOCHHUE
METOJIOB  TIO3HAHUS  OKPY)KAIOIIero  MHUpa; IPUMEHEHUE  JIOTUYECKHX,
HCCIIeIOBATEIIbCKUX OIepallfii, yYMeHUH paboTaTh ¢ HHGOpMaIei).

ba3oBbie Tornueckue AeUCTBUS:

BBISBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHM, OTHONICHHMM MEXAYy TMOHATUAMHU;  (HOPMYIHPOBATH
OTpeieNICHUs] TIOHSITUH; YCTaHABIMBATh CYIIECTBEHHBINH NPU3HAK KiaccUu(puUKaIuy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH W  NPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

BBISBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JMaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX; MpeajiaraTb KPUTEPUU st
BBISIBJICHUS] 3aKOHOMEPHOCTEN W MPOTUBOPEUUI;

JeNlaTh BBIBOJIBI C HCIOJIb30BAaHWEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUCHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIbHO JOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO, TPUBOIUTH MPUMEPHI
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXKCHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pemieHus yd4eOHOM 3adauu (CpaBHHBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee TOAXOIAIINN C YUETOM CaMOCTOSATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBrle nccieaoBaTenbCKUe JIEHCTBHUS

HCIIOJB30BaTh BOMPOCHl KaK MCCIIENOBATEILCKUM MHCTPYMEHT TMO3HAHUS;
bopMynaMpoBaTh  BOMPOCH,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO TTO3HIINIO0, MHCHHE;

MPOBOJIUTH CAMOCTOSITEJILHO CIIJIAaHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SBJICHHUS, TIpOIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMu, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSTENFHO (HOPMYIUPOBATh O0OOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO  HAOJIONCHMS, HCCIIEJIOBAHUSA, OICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUI;
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HPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpOIECCa, a TAKXKE BBIJIBHIaTh
IIPE/IITOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

PaboTa ¢ uapopmanmeii:

BBISBJIATH JCPHUIMTHI HHPOPMAIUH, TAaHHBIX, HCOOXOAUMBIX JUISI OTBETA Ha
BOIIPOC | TSI PEIICHUS 3a]1a9H;

BBIOMpaTh HHPOPMAITUIO U3 HCTOYHHUKOB Pa3IMUHBIX THUIIOB, aHAJTU3UPOBATD,
CHUCTEMAaTH3HPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUIAOB U (hopm
NPE/ICTABIICHHUS;

CTPYKTYpHUPOBaTh MH(POPMAIIMIO, MPEJICTABIIATh € B pa3M4yHbIX (Gopmax,
WLTIOCTPUPOBATh rPpauIeCKH;

OLICHUBAThH HaIEKHOCTD uHGOpMAITIH 10 CaMOCTOSATEILHO
c(hOpMYIUPOBAHHBIM KPUTCPHSIM.

Ynueepcanvhoie KOMMYHUKAMUGHbLE Oelicmeus, obecnevyusarom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUATOUWUXCAL.

OO6mienue:

BOCIIPUHUMATH U OPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH H
IIEIAMHU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS II0 XOJy peHICHUS 3a/Jadd,
KOMMEHTHPOBATH TOJYICHHBIN PE3yJIbTAT;

B X0/i¢ OOCYXXJICHHSI 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMON TEMEI,
npoOJemMbl, pelaeMol 3a7aud, BBICKA3bIBATh WJIEH, HAIICJICHHbIE Ha TIOHMCK
pEIIeHUs; COMOCTaBISATh CBOU CYXKJEHHUSA C CYXKJICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIM4Ue€ W CXOACTBO TMO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEICTaBIATh PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YETOM 3ajaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

CoTpynHHUYECTBO:

MMOHUMATh W WCITOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYATbHOM
paboOThl MpU pemIeHWH YyYeOHBIX 3a/Jad; NPHHUMATh IeJIb COBMECTHOMN
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pa0OT, IOrOBApPUBATHCS, 00CYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHEHMS HECKOJILKUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBLIX (opMax paboThl (00CykIeHUs,, OOMEH MHEHH,
«MO3TOBBIE MITYPMBD) U UHBIC); BBITIOIHSATH CBOIO 9aCTh PaOOTHI U KOOPUHUPOBATH
CBOM JICUCTBHS C IPYTMMHU WICHAMH KOMaH/Ibl; OIICHMBATh KA4€CTBO CBOETO BKJIAA
B OOmUHA TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJCHUCTBU.

Vuueepcanvnvie pezynamuenule oelicmsus, obecneuugarom @opmuposarue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanusi:



COCTABJIATH IJIaH, AITOPUTM PELICHHS 33]]auu, BHIOUPATh CLIOCO0 pElIeHus C
y4€TOM MMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTpOJIb:

BIQ/JIETh HaBBIKAMU  [IO3HABATEIbHOW peIeKCMHM KaKk  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTEIBHBIX MPOILECCOB, UX PE3YyJIbTATOB; BIIAJCThH
criocobamMM CaMOIPOBEPKHM, CAMOKOHTpPOJIS IIpoliecca W pe3yibTaTa pelIeHus
MaTeMaTH4eCKOH 3a/1auu;

HpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTD MPHU PELICHUU 33/1a4H,
BHOCUTBH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, NaHHBIX,
HalJIEeHHBIX OIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa IENU U YCIOBUAM, OOBSICHITH IPUYNHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBoenne yueOHOTO Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO aHAIN3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia u BBIYMCTICHUS

OnepupoBarh MNOHATHSMHU: pPAlUMOHAIBHOE W JIEUCTBUTEIIBHOE YHUCIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

BoimonusATe  apudmernueckue  omepaldd € palMOHAIbHBIMHU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoinonHATe npuOIMKEHHbBIE BBIUMCICHUS, UCTIONb3YS MpaBUiia OKPYIJICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BIYMCICHHN.

OnepupoBarh MOHATHSAMM: CTENEHb C LENBIM IMOKa3aTeleM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX.

OnepupoBath NOHIATUIMHU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJBHOTO YIJIa;
UCITIOJIb30BAaTh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATHUSIMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; ILIEJOE,
pauMoOHAIIBHOE, UPPAMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoinonusaTe npeoOpa3zoBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.
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BoinonHaTe npeoOpa3oBaHusi UENbIX, PAMOHAIBHBIX M HPPAIMOHAIBHBIX
BBIPQKEHHI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALUOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IprMeHATh ypaBHEHHsI U HEPABEHCTBA JJISl PELICHUS MAaTEMATUYECKUX 3a1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTel HAYKH U PEalbHOU KU3HH.

MopenupoBaTh pealbHblE CHUTyallUM Ha A3bIKE anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4d, HCCIENOBATh
MOCTPOEHHBIE MOJIEIIH C UCIIOIB30BAHUEM alllapaTa ajlireopsbl.

DOyHKUUM U Tpaduku

OnepupoBath NOHATUSIMU: (DYHKIIMS, CIOCOOBI 3aaHusl PYHKIMHU, 00JIaCTh
OTpEJIEICHUs] M MHOXKECTBO 3HaueHW (QyHKIuuU, Tpaduk (GyHKUIHUHU, B3AaUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh MNOHATHAMH: UYETHOCTb W HEYETHOCTb (PYHKUMH, HYJIU
(GyHKUIHH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpad@uku GyHKIMMA 71 pelICHUs YPABHEHUH.

CtpouTth 1 ynTaTh rpauKy JTUHEHHOW (DYHKIIMHU, KBaAPaTUYHON (YHKLWH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Ucnonb3oBath rpaduku (yHKIUNA AJI9  UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYIHMX y4EOHBIX MPEIMETOB U PEAbHON
YKU3HH; BhIpaxaTh (POpMyJIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb NOHATUSAMU: IIOCIEIOBATEIBHOCTh, apudmeTuyeckas Hu
reOMETPUYECKAs] IIPOIPECCUM.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBaroulass TreoMeTphYecKast
mporpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEN M MMPOTPECCUM ISl PELLIEHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoKecTBa M JIOTMKA

OneprpoBaTh NOHATUSAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar il ONHUCAHUSA
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJad W3 JAPYTUX y4eOHBIX
IIPEAMETOB.

OnepupoBarh  MOHATHUSAMM:  OINpPENENIEHUE,  TEOpEMa,  CIEJICTBHE,
JI0Ka3aTEIbCTBO.

11 KJIACC
Yucyaa 1 BbIYUCIEHUSA
OnepupoBaTh NOHSATUAMH: HATYpalbHOE, LEJIOE YHUCIIO; HCIOIb30BaTh
MPU3HAKU JICJIMMOCTH LIEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCThIE MHOXKUTEIU
JUTS pEIICHUS 3a]1a4.
OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.
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OnepupoBaTh MOHATUAMM: JIOTApU(PM UHUCIA, AECITUUHBIE U HATypaJlbHbIE
Jgorapu@mel.

YpaBHeHNs U HEPaBeHCTBA

[IpuMeHsATh CBOMCTBA CTENEHH JUIsl MPeoOpa3oBaHUS  BBIPAKEHU;
ONEPUPOBATH MOHATUSAMM: IMOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX Jorapudmer;
ONEPUPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts penieHus npocTeHX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMHU: CUCTEMA JIMHEWHBIX YPaBHEHHUU U €€ pELICHUE;
UCITIOJIB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUH Il pELICHUS IPAKTUYECKUX 3aa4.

Haxoaute peieHus npocTenimx CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenvupoBaTh peanbHble CHUTyallUM Ha A3bIKE anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara ainreopsl.

DOyHKUMU U TpaGuKHn

OnepupoBarh MOHATUAMH: [epUoANYEcKas (YHKUHS, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIUH, TOYKH OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OnepupoBaTh MOHATUSAMU: T'padUKHU MOKa3aTEIbHOM, JOorapugMUUecKon u
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N306pakath Ha KOOPAMHATHON TUIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUM
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Ucnonb3oBath rpaduku (QyHKUIUNA IS UCCIEIOBAHUS TMPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

OnepupoBath NOHATUAMU: HEMPEpbIBHAS (DYHKIIMS; MPOU3BOAHAS (PYHKIUY;
MCITI0JIb30BaTh FTEOMETPUUYECKUIA M (PU3MUECKHUI CMBICI MPOU3BOIHON IJIsl pelIeHuUs
3aj1ay.

HaxoauTs npou3BogHbIE 371EMEHTAPHBIX (YHKIUH, BEIYUCIISTH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh NPOU3BOAHYIO ISl HCCIIEOBaHMS (DYHKIIUU HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIIECOBAHUS K MIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh IPOU3BOAHYIO Uil HAXOXKACHUS HAWIydIlIEero peulieHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBarh NOHATHSAMHU: [EPBOOOpa3Hass M MHTErpai; IMOHUMATh
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxonutb nepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKLHMA; BBIYUCIATH UHTETpal
no ¢popmyne HoroTona—JIelOnuna.
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Pemars IMPUKIIAJHBIC 3aa4d, B TOM YHCJIC COONAJIbHO-3KOHOMHUYCCKOI'O M

(u3M4ecKoro xapakrepa, CpeJcTBaMiU MaTEMaTHYECKOr0 aHAJIN3A.

4. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne | HaummeHoBaHue Bceero Kon-so .
KOHTPOJIBHBIX BocnurartenpHblii acliekT [HOP
/o paszzena 4acoB
pabot
L | Muoxectsa (hopMupOBaHUE 3CTETUYECKON
PAIHOHATEHBIX H KyJIBTYPBI Ha OCHOBE
JeHCTBATENBHBIX POCCHIHCKHX TPa/MIIHOHHEIX http:/AvWW.int.ru
_— 14 1 JyXOBHBIX IICHHOCTEH,
PawOHAbHbIe NPUOOILIEHUE K JIYUIITUM
T —— o0Opa3siam OTe4eCTBEHHOTO U
HEPABEHCTBA MHUPOBOTO HCKYCCTBa
2. pa3BuTHE (HU3HUECKUX
CHOCOOHOCTEH ¢ yuéToM
DYHKIHY 1 BO3MOKHOCTEHN U COCTOSTHUSA
rpaduKu. 6 %ﬂOPOBBH’ HaBbIKOB http://www.math.ru
CTeneHs ¢ MelEM €3011aCHOTO TIOBE/ICHNS B
OKa3aTeTeM HPUPOJHOI 1 COLUANLHON
cpenie, Ype3BhIUaiHbIX
CUTYaIUAX
3. BOCTIHUTAHUE CTPEMJICHHSI K
Apudmernuecku TIOSHAHHIO cedst U Apyrux
if KOpeHB N—oif JFO/IeH, IPUPOJIBI U 0v6meCTBa, https://w_vvw.evlfova.or
CTCIICHIL 18 . K TTOJTy4SHHIO 3HAHUH, g/p_rlmenen_le-
VpparuoHaTbHbIe KauecTBEHHOrO o0Opa3oBaHus ¢ _ prOIZVQdHOJ-k- )
ypABHEHHS U y4ETOM JIMYHOCTHBIX issledovaniyu-funktsii
HEpABEHCTRA UHTEPECOB U 96meCTBeHHLIX
norpebHoCTEN
4, (hopMupoBaHHE POCCUHCKOM
IPaXTaHCKOW UJACHTUIHOCTH,
MIPUHAITIC)KHOCTH K OOIIIHOCTH
rpaxjaaH Poccuiickoi
DopmyJibl ®enepannu, k Hapoay Poccun
TpuroHomeTpuu. T 29 1 KaK UCTOYHHKY BJIACTH B http://www.math.ru
pPUTOHOMETpHUYEC Poccuiickom rocymapcTse u
KHE YpaBHCHUS CYOBEKTY ThICSIUCTICTHEH
poccuiicKon
TOCY/IapCTBEHHOCTH, YBAKCHUS
K IpaBam, cBOOOaM |
00513aHHOCTSIM TpakJIlaHUHA
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Poccun, mpaBoBoi 1
MOJINTUYECKON KYJIbTYpPbI
5. pa3BuTHEe HU3UIECKUX
CIOCOOHOCTEH ¢ y4ETOM
BO3MOYKHOCTEH U COCTOSHUS https://www.evkova.or
[TocnenoBarenbu 3/I0POBbSI, HABBIKOB g/primenenie-
OCTH U 5 0E€30IacCHOTO MOBEICHUS B proizvodnoj-k-
Iporpeccun MIPUPOJTHON U COITMATEHOM issledovaniyu-funktsii
cpene, Ype3BbIlUaiHbIX
CUTYaIUAX
6. (hbopMupOBaHUE 3CTETUUECKON
KYJIbTYPbl Ha OCHOBE
IToBTOpenue OCCHUHCKHX TPaJUIIMOHHBIX .
ot ’ P DAY http://www.int.ru
o0o011eHue, 3 1 JyXOBHBIX IICHHOCTEH,
cucreMarusanns nprOOIIEHUE K JTyYIIUM
3HaHUU o0pa3LaM 0Te4eCTBEHHOIO U
MHUPOBOTO HCKYCCTBa
HUTOI'O: 68 4
11 KJIIACC
Kon-Bo
Ne | HammeHoBaHue Bcero .
KOHTPOJIBHBIX BocnurarenbHbIi acliekT HOP
/o paszznena 4acoB
pabot
Crenens ¢ (opMHUpOBaHKE ICTETUYECKON
paliOHAIbHBIM KYJbTYpPhl HA OCHOBC
MTOKAa3aTeJIeM. OCCHUNCKHX TPaTUIIMOHHBIX .
- p DA http://www.int.ru
1. OKa3aTeNbHas 12 1 JTyXOBHBIX IICHHOCTEH,
GyHKIUA. NPUOOIIIEHUE K JIYUIITUM
[MoxasarenbHbIe obpa3uaM 0TeueCTBEHHOTO U
YPaBHEHUS U MHUPOBOTO HCKYCCTBa
HEpaBEHCTBA
pa3BuTHE GUBNUECKUX
CIOCOOHOCTEH ¢ yuéToM
Jlorapudmuyeck BO3MOYXHOCTEH M COCTOSHUS
ast QyHKITHS. 3JI0pPOBbSI, HABBIKOB
2. ’ http://www.math.ru
Jlorapupmuueck 12 0 0€30IacHOTO TOBEICHUS B D
We ypaBHEHUS U TIPUPOTHOMN M COITMATEHOM
HEpaBEHCTBA cpene, Ype3BbIlUaiHBIX
CUTYAITUAX
TpuronomeTpuy BOCITUTAHHE CTPEMIICHUS K
3. P P P https://www.evkova.or
€cKHe QyHKIMH 9 1 MO3HaHMIO ce0s U JPYrUX g/primenenie
1 uXx rpaduku. JIOJIeH, IPUPOJIBI M OOIIECTBa,
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http://www.math.ru/

Tpuronomerpuu
€CKue
HEPABCHCTBA

K NIOJIyYEHUIO 3HAHUH,
KauecTBEHHOT0 00pa30BaHuUs C
Y4ETOM JIMYHOCTHBIX
HUHTEPECOB U 0OIIECTBEHHBIX
nmoTpedHoCTEH

proizvodnoj-k-
issledovaniyu-funktsii

[IpousBoHasi.
[Ipumenenue
IIPOU3BOIHOMN

24

(dhopMUpOBaHHE POCCUHCKON
Ipa)XIaHCKOU UACHTUYHOCTH,
MPUHAIICKHOCTU K OOIIHOCTH
rpaxaad Poccuiickoi
®enepaunu, k Hapoay Poccun
KaK UCTOYHUKY BJIaCTU B
Poccuiickom rocynapcrse u
CYyOBEKTY ThICSIUETIETHEH
poccuiickon
rOCy/IapCTBEHHOCTH, YBaXKEHUS
K IpaBamM, CBOOOIaM 1
00513aHHOCTSIM TPaKJIaHUHA
Poccun, mpaBoBoit u
MOJIUTUYECKON KYJIBTYpPhI

http://www.math.ru

WNuterpai u ero
IIPUMEHEHHUS

pa3BUTHE PU3HYCCKUX
CIOCOOHOCTEM ¢ yuéToM
BO3MO>KHOCTEH U COCTOSTHHS
3/I0POBBSI, HABBIKOB
0€e30I1aCHOI0 MOBEIEHHUS B
MPUPOJHON U COLIMATIBHOMN
cpee, Ype3BblYaiHbIX
CUTYaIUsIX

https://www.evkova.or
g/primenenie-
proizvodnoj-k-

issledovaniyu-funktsii

Cucremsl
ypaBHEHUH

12

(hopMHUpOBaHHE ICTETHUECKOM
KYJIBTYpBI HA OCHOBE
POCCHICKHX TpaJUIIUOHHBIX
JTyXOBHBIX LIECHHOCTEH,
IpUOOIIEHUE K JTyYIIUM
o0Opasiam OTe4eCTBEHHOTO U
MHPOBOI'O UCKYCCTBa

http://www.int.ru

Harypanbnsle n
LIEJIbIE YUCIIa

(hopMUpOBaHHE ICTETUUECKOM
KYJIBTYPBI Ha OCHOBE
POCCUNCKUX TPaTUIIHOHHBIX
JTyXOBHBIX IIEHHOCTEH,
MPUOOIICHNE K TyUIIUM
o0Opasmam 0Te4eCTBEHHOTO 1
MHPOBOT'O UCKYCCTBa

http://www.int.ru

[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3anus
3HAHUU

18

pasBuTHe HU3NUECKUX
CMOCOOHOCTEMH ¢ y4éTOM
BO3MOKHOCTEN U COCTOSIHUS
3/10pOBbsI, HABBIKOB
0€30MMacHOro MOBEJICHUS B

http://www.math.ru

15
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MIPUPOIHOMN U COLIMATIbHOM
cpeze, Ype3BblUalHbIX
CUTYaIUIX

HUTOI'O:

102

16




5. IOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

HaunmenoBanue Tema ypoka Kou-Bo Hara Kopp
pasnena 4acoB mwian | ¢axr | CKTH
POBK

MHo:xecTBa
PaUMOHAJBHBIX H
JeHCTBUTEIbLHBIX

quceJ. 14
PanuonajanHbIe
YPaBHEHHUSA U
HepaBeHCTBA

MHO)keCTBO, ONepanu Haj 1
MHO>KeCTBaMu. J{narpaMMel
Oitnnepa—Benna

ParnroHanbHBIE YKCIIA. 1
OOBIKHOBEHHBIE U JIECITUYHBIE
JIpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MIEPUOIMUECKHIE IPOOH

Apudmerndeckue onepanuu ¢ 1
parroHaIbHBIMU YHCIAMH,
peoOpa3oBaHus YHCIOBBIX
BBIPAKECHUI

[Tpumenenue npodeit u 1
MIPOIICHTOB TS PEIICHHS
MPUKIIAIHBIX 3314 U3 Pa3IMuHbIX
OTpaciel 3HaHUM U peanbHOU
JKU3HU

[Tpumenenue apobeit u 1
IIPOLICHTOB JUIS PEILIECHUS
MIPUKJIIAHBIX 33]1a4 U3 Pa3IN4YHbIX
OTpaciel 3HaHUW U pearnbHOU
JKU3HU

JlecTBUTENbHBIE YUCTIA. 1
PannonansHbie 1
VMppalrOHAJIbHBIC YHCIIa

Apudmernueckre onepanuu ¢ 1
JICCTBUTEILHBIMU YHCIAMHU

[TpubnnxEHHBIE BEIYUCIICHUS, 1
npaBUiIa OKPYTIICHUS, TIPUKUIKA U
OLIEHKAa pe3yJIbTaTa BbIYMCICHUHN

ToxxnecTBa U TOXKJIECTBEHHBIE 1
npeoOpazoBaHus

10.

YpaBHEHHE, KOPEHb YPaBHEHUS 1

11.

HepaBeHcTBO, pemieHue 1
HEpaBEHCTBA

12.

MeTo MHTEpBAJIOB 1

17




13.

Permenwne nensix u qpoOHO-
palMOHABHBIX YPABHEHHUN
HEPABCHCTB

14.

KoHnTtpoinbhast pabora 1mo Teme
"MHOXeCTBa pallMOHAJIBHBIX U
IENCTBUTENIBHBIX YHCETL.
PanmonansHbIe ypaBHEHUS U
HEpaBEHCTB"

DYyHKIUH H
rpaguku.
CreneHb C 1eJabIM
noKa3zaTeJjieM

15.

OyHKIHS, CIOCOOBI 3aaHs
¢dbyakuun. B3anmao oOpaTHbIe

byHKIMM

16.

I'paduk pynkuuu. Odnactb
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaueHuil pynkuuu. Hymu
¢yukuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA

17.

YérHble U HeUETHBIE PYHKIMU

18.

CrerneHs ¢ 1eNbIM [T0Ka3aTeIeM.
CranngaprtHas (hopMa 3armcu
JICHCTBUTEIILHOTO YK CIIa

19.

Hcnonp3o0Banne noaxoasduei
(hOpMBI 3aUCH IEUCTBUTEIBHBIX
YUCeN JJIs1 PEIICHUS
MPAKTUYECKUX 3a70a4 U
[IPEJCTABJICHUS JaHHBIX

20.

CrenenHast QyHKIUS C
HaTypaJIbHBIM U LEJIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

ApudmMernyecKui
KOpeHb N—oii
CTENeHH.
HppanuoHajbHbl
€ YpaBHEHHS U
HepaBeHCTBa

18

21.

ApudpmeTnueckuii KopeHb
HaTypaJIbHOM CTENEHU

22.

ApudmeTnieckuii KopeHb
HaTypaJIbHOM CTENEHU

23.

CaoiicTBa apupMETUYECKOTO
KOPHsI HATYpaJIbHOW CTENEHU

24,

CaoiicTBa apu(pMETUYECKOTO
KOPHsI HATYpaJIbHOW CTENEHU

25.

CaoiicTBa apuMETUUECKOTO
KOpHSI HATYPAJIbHOM CTENEHH

18




26 JeiicTBus ¢ apudMeTnueckuMu 1
' KOPHSIMH N—OM CTETICHH
97 JeiicTBus ¢ apudMeTnaecKkuMu 1
' KOPHSIMH N—OH CTENeHH
8 JeiicTBus ¢ apudMeTnuaeckumMu 1
' KOPHSIMH N—OH CTEeNeHH
29 JeiicTBus ¢ apudMeTnaeckumMu 1
' KOPHSIMU N—OM CTeNEHU
30 JeiicTBus ¢ apudMeTnaeckuMu 1
' KOPHSIMU N—OM CTeNEHU
31 Pemenne nppanvoHagbHbIX 1
' ypaBHEHUN U HEPABEHCTB
32 Pemmenuie nppannoHaabHBIX 1
' YpaBHEHUI U HEPABEHCTB
33 Pemmenne nppannoHaabHbIX 1
' YpaBHCHUI U HEPABEHCTB
34 Pemmenne nppannoHaabHbIX 1
' YpaBHCHUI U HEPABEHCTB
35 Pemmenue nppannoHaabHBIX 1
' YpaBHCHUI U HEPABEHCTB
36 CsaoticTBa u rpaduKk KOpHs N-oi 1
' CTEIEHU
37 CaoticTBa u rpaguKk KOpHs N-oi 1
' CTENEHH
KoHTposbHas pabora 1o Teme 1
"Apubmernyeckuii KOpeHb N—ou
38 p P
' crenenu. ppannoHaibHble
YpaBHEHHUs U HEpaBeHCTBA"
DopMmy.Jibl
Tpuronomerpuu.T 22
PUTOHOMETPHYECK
He YpaBHeHHUs!
39 CuHycC, KOCHUHYC U TaHT€HC 1
' YHCIOBOr0 apryMeHTa
40 CuHycC, KOCHUHYC U TaHT€HC 1
' YHCIOBOrO apryMeHTa
a1 ApKCUHYC, apKKOCUHYC U 1
' APKTAHT'€HC YHCJIOBOTO apryMeHTa
42 ApKCUHYC, apKKOCUHYC U 1
' APKTAHT'€HC YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas 1
43 OKPYKHOCTB, OIIpEIeTICHHE
' TPUTOHOMETPHUIECKUX KA
VH
YHCIOBOrO apryMeHTa
Tpuronomerpuueckas 1
44 OKPYKHOCTB, OIIpEZIeTICHHE

TPUTOHOMETPUUECKUX (YHKIIHIM
YHUCJIOBOI'O apryMEHTa
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45.

OCHOBHBIE TPUTOHOMETPUYECKUE
hopMyIIBI

46.

OCHOBHBIE TPUTOHOMETPUUYECKUE
hopMyIIBI

47.

OCHOBHBIE TPUTOHOMETPUUIECCKUE
hopMyIIBI

48.

OCHOBHBIE TPUTOHOMETPUUIECCKUE
hopMyIIBI

49.

ITpeoOpa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

50.

[IpeoOpazoBanue
TPUTOHOMETPUYECKHIX
BBIPAXKECHUI

51.

[IpeoGpazoBanue
TPUTOHOMETPHUICCKHIX
BBIPKEHUMN

52.

IIpeobpa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

53.

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHIX
BBIPKEHUMN

54,

Pemienne TpuroHOMETpUUECKHUX
YpaBHEHUH

55.

Pemienne TpuroHOMETpUUECKHUX
YpaBHEHUH

56.

Pemenne TpuroHoMeTpu4EeCKuX
YpaBHEHUNU

S7.

Pemenne TpuroHoMeTprU4ECKUX
YpaBHEHUNU

58.

Pemienne TpuroHOMETPUYECKUX
YpaBHEHUU

59.

Pemienne TpuroHOMETPUUECKUX
YpaBHEHUU

60.

O0600611eHMEe IO TEMaM
"OCHOBHBIE TPUTOHOMETPUYECKUE
¢dopmyinbl. TpuroHomerpuyeckue
ypaBHeHHUs"

61.

KonrponbHas padora no reme
"@opMyJsIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"

IMociaenoBaTeJLHO
CTH U IPOTPeCcCHH

62.

Apudmernueckas u
reoMeTpHuuecKas Mporpeccuu.
Mcnosp30BaHuE IPOTPECCUM JUISI
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pelleHus peaabHBIX 3a1a4
MPUKJIATHOTO XapaKkTepa
beckoHeuyHO yObIBaro1ast 1
63 reoMeTpUYecKasl Iporpeccusi.
Cymma GeckoHEeuHO yObIBaroei
reOMEeTPUYECKOM Mporpeccuu
64. PopMyiia CII0KHBIX IPOLICHTOB 1
65. dopMyta CI0KHBIX TPOIIEHTOB 1
IMoBTOpEHME,
00001IEHME, 4
cUCTeMATH3AIUs
3HAHMH
O0001Ienne, CHCTEMAaTA3ALUA 1
66 3HAHUU 3a Kypc anredpbl U Hayal
' MareMaTruyeckoro ananuza 10
KJj1acca
67. Wrorosasi KoHTpoIbHAs paboTa 1
O06006111EH1E, CUCTEMATU3ALIUS 1
68. 3HAHUU 32 Kypc anreOpbl U Hayal
MareMaTruyeckoro ananusa 10
KJ1acca
UTOro 68
11 KJIACC
No | HaummeHnoBanue Koui-Bo Hara KoppexTtup
pasnena Tema ypoka 9aCOB | ram | Qakr OBKa
Crenens ¢
PalMOHAJIbHBI
M
nokazareJiem.
1. | Iloka3aregbHa 12
A1 GyHKIUA.
IHoka3zareabHbI
€ YpaBHeHHS U
HEpaBeHCTBA
1 CreneHs ¢ pallMOHAIbHBIM 1
MOKa3aTeJIieM
2. CaoiicTBa cTENEHU 1
3 [IpeoOpa3zoBanue BbIpaKeHHH, 1
COJIepIKaIINX PAlMOHATBHbBIE CTETICHU
4 [IpeoOpazoBaHue BhIpaKEHHH, 1
COJICPIKANINX PAIIMOHATBHBIC CTCIICHU
5 [IpeoOpazoBaHue BhIpaKEHHH, 1
COJICPIKANINX PAIIMOHATBHBIC CTCIICHU
5 [TokazarenpHBIC YpaBHEHUS U 1

HEPaBEHCTBA
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v Iloka3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
8 Iloxa3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
9 IToka3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
10 Iloxa3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
11 [Toka3zarenbHas (GyHKIUA, €€ CBOWCTBA 1
' 1 rpaduk
KonTponbHas padbota mo Teme 1
"CTeneHsb ¢ paliOHaIbHBIM
12. nokasareneM. IlokazarenbHas
¢bynkuus. [TokazarenbHble ypaBHEHUS
U HepaBeHcTBRa"
Jlorapudpmuyu
eckast
bynkums.
2. Jlorapugmmny 12
ecKue
YPaBHEHHS H
HEpPaBEHCTBA
13. Jlorapudm uucna 1
14 JlecaTndHble U HATypaJIbHbIE 1
JorapudMbl
15 [IpeoOpa3oBanne BbIpaKeHUH, 1
coJiepKalMX JOorapuQmbl
16. [TpeoOpa3zoBaHne BbIpaKeHUH, 1
coJiepKalMX JOorapuQmbl
17 [IpeoOpa3zoBanne BbIpaKeHUH, 1
coJiepKalMX JOorapuQmbl
18, [IpeoOpa3zoBanue BbIpaKeHUH, 1
coJiepKalMX JOorapuQmbl
19 Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA
20 Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA
21, Jlorapugmuueckue ypaBHEHUs U 1
HEpaBEHCTBA
29, Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA
23 Jlorapugmuueckas QyHKIus, eé 1
CBOIicTBa U rpaduk
o Jlorapugmuueckas QyHKIus, eé 1
CBOIicTBa U rpaduk
Tpuronomerpu
3 YyecKkue 9
pyHkumm u ux
rpaguxu.
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Tpuronomerpu

yeckHne
HEepaBeHCTBa
o5 Tpuronomerpudeckue GyHKIIAU, UX 1
' CBOWCTBA U rpaduKu
26 Tpuronomerpudeckue GyHKIIAU, UX 1
' CBO¥CTBA U rpaduKu
97 Tpuronomerpudeckue GyHKIIAU, UX 1
' CBO¥CTBA U rpaduKu
28 Tpuronomerpudeckue GyHKIIAU, UX 1
' CBOICTBA M rpaduKu
29 [TpuMepsl TPUTOHOMETPUUECKUX 1
HEPaBEHCTB
30 [TpuMepbl TPUTOHOMETPHYECKIX 1
HEPABEHCTB
31 [TpuMepbI TPUTOHOMETPHYECKIX 1
HEPABEHCTB
3 [TpuMepbI TPUTOHOMETPHYECKIX 1
HEPABEHCTB
KonTponbHas pabota 1mo Teme 1
"Jlorapupmuueckas ¢yHKIHUA.
Jlorapugmuueckue ypaBHEHUS U
33. HepaBeHCTBA. T pUrOHOMETpHUUECKUE
GyHKIMH 1 UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBa"
IIpousBoaHasi.
4. IIpumenenne 24
NPOU3BOAHOM
34. HenpepriBHbIE PYHKIMH 1
35 Metona UHTEPBAJIOB JUISI PELLICHUS 1
HEPaBEHCTB
36. MeTox HHTEPBAJIOB TSI PEIICHHS 1
HEPaBEHCTB
37. [TpousBoaHasi GyHKIMH 1
38. [TpousBoiHas PyHKIIMH 1
39, I'eomeTpuueckuii u ibmlxmecmxlﬁ 1
CMBICJI TPOU3BOIHOM
40, I'eomeTpuueckuii u ibmlxmecmxlﬁ 1
CMBICJI TPOU3BOIHOM
a1 [Ipon3BOHBIE 2TIEMEHTAPHBIX 1
' byHKIMI
42 [Ipon3BOHBIE 2TIEMEHTAPHBIX 1
' byHKIMI
43 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
' YacTHOTO (DYHKIIMH
44, [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS, 1

YacTHOTO (QYHKIMH
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45.

IIpou3BoHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ()YHKIIHI

46.

IIpuMeHeHne Npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

47.

[IpumeHneHnue nporu3BOJHON K
UCCIICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

48.

IIpuMeHeHne Mpou3BOJHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

49.

[IpumeHneHnue nporu3BOJHON K
UCCIICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

50.

Haxoxneune HanOOJIBIIETO U
HAUMEHBIIIETO 3HaUeHUs! QYHKIIMH HA
OTpE3Ke

51.

HaxoxcneHHe HauOOJIBIIEr0 U
HaMMCHBIICTIO 3HAYCHU (1)YHKIII/II/I Ha
OTPEC3KE

52.

HaxoxcneHHe HauOOJIBIIEr0 U
HaMMCHBIICTO 3HAYCHU A (bYHKIII/II/I Ha
OTPEC3KE

53.

Haxoxneune HanOOJIBIIETO U
HAUMEHBIIETO 3HaUeHUS PYHKIIMH HA
OTpE3Ke

54.

HaXO)KI[eHI/Ie HauOOJIBIIEr0 U
HaAaMMCHBIICTO 3HAYCHU A (i)YHKIII/II/I Ha
OTPE3KE

55.

Haxoxnenne HanOoOJIbIIETO U
HAaUMEHBIIETO 3HaUeHUs1 QYHKIIMU HA
OTpE3Ke

56.

[IprMmenenne nporu3BOAHOMN ISt
HAXOXKJCHHUS HAMITY4IIIero perieHus B
NPUKIIAJHBIX 33/1a4ax, JUIs
oTpezeNieHus: CKOPOCTH Ipoliecca,
3aJJaHHOTO (popMyJIoi MK rpaduKoOM

57,

KonTponbHas pabota no teme
"IIponsBonHas. [Ipumenenune
IPOU3BOJHON"

Hurerpan n
ero
NPUMEHEHHU S

58.

[TepBoobOpaznas. Tabmuma
epBOOOPA3HBIX

59.

[TepBoobOpaznas. Tabmuma
IepBOOOPA3HBIX

60.

WHTerpail, reOMETpUYECKUN U
buznyecKuil CMbICIT UHTErpaia
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61.

WHTerpai, reOMeTpUYECKUN U
(u3nUecKuil CMbICI MHTErpaa

62.

WHTerpai, reOMETpUYECKUN U
(¢u3nuecKuil CMbICI MHTErpaia

63.

Brrancnenue uarerpania mo popmyie
Herorona—Jleiibuuna

64.

Brrancnenue uarerpaia mo popmyie
Herorona—Jleiibuuma

65.

Brrancnenue uarerpana mo gopmyiie
Herorona—Jleiibuuma

66.

Brrancnenue uarerpaia mo popmyie
Herorona—Jleiibuuna

Cucrembl
YPaBHEHUI

12

67.

CucTembl TUHEHHBIX YpaBHEHUN

68.

CucreMbl TUHEHHBIX YPaBHEHUM

69.

Pemienne npukiagHeIx 3a1a4 C
MMOMOUIBIO CUCTEMBI IMHEMHBIX
YpaBHEHUH

70.

Pemenne npukiagHeIx 3a1a4 C
IIOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUH

71.

CucTtembl U COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeIbHbBIX, JOrapu(PMUIECKUX
YpaBHEHUM M HEPABEHCTB

72.

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JOrapu(PMUUECKUX
YpaBHEHUM M HEPABEHCTB

73.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALlMOHAIBHBIX,
MO0Ka3aTeNbHbBIX, JOrapu(PMUIECKUX
YPaBHEHUN U HEPABEHCTB

74.

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALlMOHAIBHBIX,
M0Ka3aTeNbHbIX, JOrapu(PMUUECKUX
YPaBHEHUN U HEPABEHCTB

75.

Hcnons3oBanue rpadpukoB GyHKIUN
JUIsl pEIIEHUs] YPAaBHEHUMN U CUCTEM

76.

Hcnonbs3oBanue rpadpukoB GyHKIUN
JUIsl pEIIEHUs] YPAaBHEHUMN U CUCTEM

77.

[IpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PEIIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3
pa3NUYHbIX 001acTe HAayKu U
peasbHOU KU3HU
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Konrponbnas padora no reme

78. "UHTerpai u ero mpuMeHeHHUs.
CucreMsl ypaBHeHHN"
HartypaabHble
7. U Lejbie 6
qucaa
79 HarypanbHble u LEBIC HCTIA B
3a/1ayax M3 peaslbHON KU3HH
80 HarypanbHble U 1ie51ble 4nciia B
' 3a71a4ax U3 peajgbHON KU3HU
81 HarypanbHble U 1ie51ble 4Kciia B
3a/1avax M3 peaslbHON KU3HU
82. [Tpu3Haky AEITMMOCTH LENbIX YUCEI
83. [Tpu3HaKK AETUMOCTH LEJIBIX YHCEI
84. ITpu3HaKK AEIMMOCTH LEIBIX YUCEI
IoBTOpEHHE,
8 00001mIEeHME, 18
CHCTEMATH3Aall
sl 3SHAHUH
85 [ToBTOpenwue, 0600mEeHNE,
cHUCTEeMaTH3aIs 3HaHUH. Y paBHCHHS
86. [ToBTOpenwue, 0600mEeHNE,
cHUCTEeMaTH3aIs 3HaHU. Y paBHCHHS
87 [ToBTOpenwue, 0600mEeHNE,
cHUCTEeMaTH3aIs 3HaHUH. Y paBHCHUS
88, [ToBTOpenue, 0600IIEHNE,
cHUCTEeMaTH3aIs 3HaHU. Y paBHCHHS
89 [ToBTOpenue, 06001IEeHNE,
CHUCTEMaTH3alus 3HAaHUM. Y paBHEHHUsI
90 [ToBTOpenwue, 06001IeHNE,
CHUCTEMaTU3alus 3HAaHUM. Y paBHEHHUsI
[ToBTOpenue, 06001IEeHNE,
91. CHCTEMAaTU3alMs 3HAHUH.
HepaseHncrtBa
[ToBTOpenue, 06001IEHNE,
92. cHCTeMaTH3aIus 3HaHUH.
HepaseHcTBa
[ToBTOpenue, 06001IeHNE,
93. CHCTEMATU3aIUs] 3HAHMIA.
HepaseHncrtBa
[ToBTOpenue, 0600IIEHNE,
94. CHCTEMAaTHU3aIus 3HaHUH.
HepaBeHcTBa
[ToBTOpenue, 06001IEeHNE,
95. cucremaTu3aius 3HaHuil. CHCTEMBI
YpaBHEHUU
[ToBTOpenue, 06001IEeHNE,
96. cucremaTtusalus 3HaHuil. CHCTEMBI

YPaBHEHUNU
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97 [ToBTOpenwue, 06001IIeHNE,
cuctemaTusanus 3Hanuil. DyHkuuu

98, [ToBTOpenwue, 0600mIeHNE,
cuctemaTusanus 3Hanuil. ODyHkuuu

99. Wrorosast koHTposIbHasi paboTa

100. HroroBasi KoHTpoIbHAs paboTa
O0001enne, cucTeMaTH3aus 3SHAaHUH
3a Kypc anreOpbl U Havda

101.
MaTeMaTrudeckoro ananuza 10-11
KJIaCCOB
O0001enne, cucreMaTH3aus 3SHAHUH
3a Kypc anreOpbl U Havda

102.
MaTeMaTrudeckoro ananuza 10-11
KJIaCCOB

HUTOI'O 102

27




6. IEPEYEHb (KOAUPUKATOP) PACITPEJAEJIEHHBIX 110
KJIACCAM ITPOBEPSIEMBIX TPEBOBAHUM K PE3YJIGTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI
CPEJHETI'O OBHIEI'O OBPA30OBAHUSA U DJIEMEHTOB

COAEPXKAHUA ITO AJITEBPE

IIpoBepsieMble TpeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM

o0pa3oBareyibHOI MPOrPaMMBbI

10 KJTACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
1 Yucna v BBIYHACIICHUS
n OrnepupoBaTh MOHATUSIMHU: PALMOHATBLHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS JPOOb, IPOLIEHTHI
1 BremonusaTe apudMeTuueckue oOmnepanud ¢ PalUOHAIBHBIMU U
' JIEACTBUTEIIbHBIMU YUCIIAMH
13 BemonHATe  npuONVOKEHHBIE  BBIYUCIICHUS, HWCIONB3ysS IpPaBHIIA
' OKpYTJIEHUS, AeNIaTh MPUKUIKY U OLEHKY PEe3yJIbTaTa BHIYUCICHUI
OnepupoBaTh NOHATUSAMU: CTENIEHB C LIETBIM [TOKA3aTEIEM, CTAaH1apTHAsS
14 dbopma 3anucu ACHUCTBUTEIHHOTO YKCIIA, KOPEHb HATYPabHOMN CTETICHU;
' MCIIOJIH30BATh MOIXOIAIYI0 (DOPMY 3alUCH TEUCTBUTEIHHBIX YUCEI IS
pelIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
OnepupoBaTh NOHATHUSIMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBLHOTO
15 yIila; HCIMOJIb30BaTh 3allMCh MPOW3BOJILHOTO yria 4Yepe3 oOpaTHBIC
TPUTOHOMETpHUYECKHe (PYHKINU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTb NOHATUSMHU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
2.1 1ejoe, palyoHaIbHOE, HPPAIMOHAIBHOE YpaBHEHHE, HEPABEHCTRBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE
95 BremonHsaTe mpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U
' pemaTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrimonaaTh npeoOpa3oBaHUs HETTBIX, parMoHaIbHBIX u
2.3 UPPALMOHATIBHBIX BBIPAXKEHUN M pelIaTb OCHOBHBIE THIIBI IIEJIBIX,

palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUIN U HEPABEHCTB

28




IIpuMeHATH ypaBHEHUS U HEPABEHCTBA UL PELLECHUs MAaTEMaTUYECKUX

24 3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOM KU3HU
MonenupoBaTh pealibHble CUTYallUd Ha SI3bIKE ajareOpbl, COCTaBIATH
”E BBIDQXXCHHS, YpPaBHCHHUS, HEPAaBEHCTBA IO  YCIOBUIO  3aJa4H,
' UCCJIEIOBATh IOCTPOCHHBIE MOJEIU C UCIOJIb30BAaHUEM alllapara
anreOpbl
3 OyHKmy U rpaduku
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHusl (PYHKIUH,
3.1 00J1acTh OMpeaeeHUusT W MHOXKECTBO 3HA4YCHHMH (YHKIHMH, Tpaduk
(byHKIMHU, B3aMHO 0OpaTHbIe (DYHKIHH
39 OnepupoBaTh TMOHATUSAMHU: YETHOCTh M HEYETHOCTh (DYHKIMHU, HYIU
' (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonw3oBate rpaduku GyHKUKN A pelIeHUs] ypaBHEHUI
"y Ctpoutp u 4uTaTh TpapuKkd JTUHEHHON (YHKIUHU, KBaIpaTUYHOU
' (GYHKIUH, CTENEHHON (DYHKITUU C IIEJIBIM ITOKa3aTeIeM
Hcnons3oBare rpaduku (QyHKIMNA I WCCICIOBAHUS IPOIECCOB U
. 3aBHCHMOCTEH MpHU pelIeHUH 3a7a4d U3 JPYTUX y4eOHBIX MPEAMETOB U
' peasbHOM JKW3HH, BBIpAXATh (HOPMYIaMH 3aBUCHMOCTH MEXKITY
BEJIMYUHAMU
4 Havana marematndeckoro ananusa
i1 OnepupoBaTh MOHATUSMHU: TIOCICIOBATEIIBHOCTD, apu(pMeTHIeCKas U
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBIBaloIlasi T€OMETpUYECcKas
4.2 mporpeccusi, CyMMa O€CKOHEYHO YObIBaroIled TreoMeTpu4ecKon
MIPOrpeccuu
4.3 3aaBaTh MOCIEN0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM M IMPOTPECCUN IS
' peIIeHUs PeaTbHBIX 33729 MPHUKIIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OnepupoBaTh MOHATUIMHU: MHOXKECTBO, OTIEPAITUN HAJlT MHOKECTBAMHU
Hcnonmp30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaT JUisl OTHCAHHS
5.2 peabHBIX TPOIECCOB M SIBICHUM, MPHU pPELICHUH 3a]ad U3 JAPYTUX

y4eOHBIX MPEIMETOB
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OnepupoBaTh TNOHSATUSIMU: OIpEACIICHHE, Teopema, CIIEJCTBHE,

5.3
JI0Ka3aTeJbCTBO
11 KITIACC
Koxn .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepPAEeMoOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yabrara
1 Yucna v BIYMCICHUS
OnepupoBaTh NOHATUSAMU: HATypalbHOE, LIEJIOE YHUCIIO; UCIIOIb30BaTh
11 MPU3HAKHU JCIIMMOCTH UEIbIX YUCEI, Pa3JIOKEHUE YUCIa Ha MPOCThIE
MHOKUTENHN JUIsl PELICHNUS 3aa4
1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [10KA3aTeIeM
13 OnepupoBaTb MOHATUAMH: Jiorapu(dM UUCHIA, JIECATHUYHBIE H
' HaTypaJbHbIE JTOTapUPMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
[IpuMeHSTH CBOWCTBAa CTENEHHW Il TPEOOpa3oOBaHMs BBIPAKCHUH,
2.1 OIIEpUPOBATh MOHATUAMM: IIOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe npeoOpa3oBaHMs BbIpaXXEHHH, COAEpKaIMX JIOTapru(pMBI;
95 ONEepUpOBATh  MOHATUSAMHU:  JIOrapU(PMHUUECKOE  ypaBHEHHE MU
' HEPAaBEHCTBO; PELIaTh OCHOBHBIE TUIIBI JOTrapU(PMHUUECKUX YpaBHEHHM
Y HEPAaBEHCTB
2.3 HaxoauTs pemieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpPaBHEHMH U €€
2.4 pEILIEHNE; NCII0JIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH Ul PELICHHUS
MIPAaKTHUYECKUX 3a/1a4
25 Haxomute pemieHHss NPOCTEHINMX CHUCTEM M COBOKYIHOCTEH
' paloHaIbHBIX YPABHEHUN U HEPABEHCTB
MogenupoBaTh peanbHble CUTYyallUd Ha SI3bIKE alreOpbl, COCTABIATDH
26 BBIPAKECHMSI, YPABHEHH I, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a1a4H,
' UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C HCIOJIB30BAaHUEM armnapara
anreopsl
3 OyHkmn 1 rpaduku
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OmnepupoBaTh MOHATHUAMH: TepHOAWYECKas (QYHKIMSA, TPOMEKYTKH

MOHOTOHHOCTH (DYHKIIMH, TOUYKH IKCTpeMyMa (pyHKIMU, HanOoJIbIIee U

3 HaMMeHbIIIee 3HAUCHUs (PYHKIIUH Ha TPOMEXKYTKE; UCTIONIb30BATh UX JUIS
uccienoBaHusl QYHKIUH, 331aHHOM rpagukom
OnepupoBaTh NOHATUAMU: I'padUKy NOKa3aTeIbHOM, JorapupMuUecKoi
3.2 U TPUTOHOMETPUYECKUX (YHKIUH; M300pakaTh UX Ha KOOPAWHATHOU
IUIOCKOCTHU U UCIIOJIb30BATh JUIsl PellieHHs ypaBHEHUH U HEPAaBEHCTB
N300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH TIpaUKu JIMHEHHBIX
3.3 YPaBHEHUH M MCIOJNB30BaTh MX JUISl PELIEHUS CUCTEMbl JMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpapuku (YHKUMH A7 HCCIEIOBAHUS IPOLECCOB U
' 3aBHCUMOCTEN U3 IPYruX y4yeOHbIX TUCHUIUINH
4 Hayana maremaTndeckoro ananmsa
OnepupoBaTb NOHATHUSAMHU: HENpPEpbIBHAS (QYHKIMS, NPOU3BOAHAL
4.1 (GYHKIMM; HCIIOJIb30BaTh TEOMETPUYECKUI U (PU3NYECKUH CMBICIT
IIPOU3BOJHOM JUIS peLIeHUs 3a1a4
4 Haxomuts 1OpoOu3BOJHBIE AJIEMEHTAapHbIX  (QYHKIMHM, BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOT'O (PYHKLIUH
Vcnonb30BaTh MPOM3BOJIHYIO JUI MCCIENOBaHUSA (YHKIMHM Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSATH PE3YJIbTaThl UCCIEIOBAHUS
K IOCTPOEHHIO IrpahuKoB
44 Hcnonp30BaTh NPOU3BOAHYIO JJI1 HAXOXK/IECHUS HAWJIYYLIEro perieHus
' B IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3aJa4ax
A5 OnepupoBaTh MOHATHSMHU: IEpBOOOpa3Has M MHTErpal; IMOHUMATh
' reOMEeTPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
16 Haxomuts mnepBooOpa3Hble »IIEMEHTapHbIX (DYHKUUN, BBIUUCISTH
' uHTerpai mno gpopmyne Herorona — JleitOnuna
47 Pemars npukiagHsle 3a1a41, B TOM YUCIIE COLUAIBHO-DKOHOMUYECKOTO

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIN3a
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IIpoBepsieMble 3J1eMEHTHI COleP:KAHUSA

10 KITACC
IIpoBepsieMblii 31eMeHT cOAepPKAHUA
Kox
1 Yucna u BIYUCIECHUSA
Panyonanehple uucia. OOBIKHOBEHHBIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
OECKOHEUHBIE  TEepUOJUYECKHEe  Jpodu. ApudMmeTnyeckue Omepanud C
1.1 paLMOHATILHBIMH YUCIIAMH, ITPE0Opa30BaHUs YUCIIOBBIX BhIpakeHUH. [Ipumenenune
npoOeil M MPOLEHTOB Uil PELICHUs MPHUKIAIHBIX 337a4 U3 Pa3JIMYHbIX OTpacie
3HAHUH U pealbHOM KU3HU
JeiictBuTenpHble  yMchaa.  PanuoHalpHble W MppalMOHANbHBIE  YHUCIA.
1.2 Apudmernueckue onepanuud ¢ JACUCTBUTEIbHBIMU uuciaamu. [IpubamxéHHble
BBIUUCIICHUS], TPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenb ¢ nensiM nokasareneMm. CranznaptHas ¢opma 3anucu JecTBUTENBHOTO
1.3 yrcia. Vcrnonp30BaHue NOAXOAAIICH GOPMBI 3alUCH JCHCTBUTEIBHBIX YHCEI JUIS
pelLIeHHs PAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
14 Apudmerndeckuil KOpeHb HaTypanbHOI creneHu. JledcTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
e CuHyCc, KOCHMHYC W TaHI€HC YMCIOBOIO aprymMeHTa. ApPKCHHYC, AapKKOCHHYC,
' apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS
25 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPKECHU. OcHoOBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHcTBO, pemieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
57 [IpumeHeHre ypaBHEHMIl W HEpAaBEHCTB K PEIICHHUI0O MaTeMaTUYeCKUX 3ajaad u
' 3aJa4 U3 Pa3MUYHBIX 00JIacTel HAYKU U pealbHOU KU3HU
3 OyHKIHH U TpaduKu
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Oyukius, cnocodsl 3amanusa pyakuun. ['paduk ¢yHkumuu. B3aumuao oOpaTHbIE

3.1
byHKIUHA
3.9 OOGnacte ompeneneHuss U MHOXeCTBO 3HaueHMH ¢yHkuumu. Hymu QyHkmum.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHass (GyHKUMS C HaTypaJbHBIM M LEJbIM ToKazareneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
34 Tpuronomerpuyeckas OKpyKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIIHI
' YKCJIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaausa
" [TocnenoBarenbHOCTH, CIOCOOBI 3alaHUs MOCJeNOBaTeIbHOCTEH. MOHOTOHHBIE
' [10CJIEI0BATEIbHOCTH
Apudmernueckass U reomerpuueckas nporpeccuu. beckoHeyHo yObIBaromias
4 reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH T'€OMETPHUIECKOM
' nporpeccuu. @opMyiia CIO0XKHBIX MPOLEHTOB. Vcnonab3oBaHUEe MPOrpeccuu Jyis
pelIeHus peaqbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoOXecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 [TpuMeHeHHE TEOPEeTHKO-MHOXKECTBEHHOI'O ammapara JUil ONUCAHUS peallbHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 3aJa4d U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 Harypanbable u niensie uncia. [lpu3Haku AeTMMOCTH LENbIX Yncel
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aresneM. CBoiicTBa cTeneHu
1.3 Jlorapudm uncna. [lecaTuyHble U HATypaJIbHbIE JOTapHUPMbI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 [IpeobpazoBanue BEIpAXKEHU, COAECPIKAIMX JIOTApU(MBI
25 [IpeoOpazoBanHue BEIpaKEHHA, COAEPIKALINX CTEIIEHH C PAlMOHATBHBIM
' MoKa3aTeseM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
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2.4

Iloka3arenbHble ypaBHEHUs U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUs U HEPAaBEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHEHUM. PellleHne NpUKIAAHBIX 3a/lad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB
28 IIpuMmeHeHNnEe ypaBHEHHMH, CUCTEM M HEPABEHCTB K DPEIICHUI0 MAaTEMAaTUYECKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTeil HAYKHU U PeaIbHOM KU3HH
3 OyHKIUYU U TpapUKU
Oynkuus. Ilepuonuueckne ¢yakmuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIWU.
3.1 Makcumymbl 1 MUHUMYMbI QyHKUuU. HambGonbliee W HavMeHblee 3HAUYEHUE
(YHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U TpaduKu
3.3 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
3.4 Hcnonb3oBanue rpagukoB pyHKIUHI A1 peLIeHns] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpapukoB (GYHKUMNA JUIs  HCCIENOBAaHUS IPOLECCOB U
3.5 3aBHCHUMOCTEH, KOTOphIE BO3HUKAIOT IMPH PEUICHWW 33]ad W3 JAPYTHX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 HenpepsbiBable GyHKIMH. MeTOa MHTEPBAIOB /71 pEILICHHUs] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomerpuueckuii 1 GpuU3NIECKUN CMBICT TPOU3BOTHON
43 [Tpou3BosHBIE 31MeMEHTapHBIX (QYHKIUH. DOpMyIIbl HAXOXICHUS HPOU3BOJHON
' CYMMBI, IPOU3BEICHMS U YACTHOTO (QYHKIUI
[IpumeHenne npous3BOAHON K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH M
4.4 sKcTpeMyMbl. Haxoxnenue HauOombIero 1 HauMEHbIIEro 3Ha4eHus: PyHKIMHY Ha
OTpE3Ke
[IppuMeHeHne TNpPOW3BOMAHOW JUIS HAxXOXKJEHUsS HAWIYYIIEro peleHus B
4.5 NPUKIAOHBIX 3aJadax, I OIpEeACNIeHUs CKOPOCTH IIpOLEecca, 3aJaHHOro
dbopmyroi niu rpaguKoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reometpudeckuii u pusndeckuii cMbici. Beiuncienne nHTerpaia mno

dopmyne Hetorona — JleiiOHuma
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7. IEPEYEHB (KOJU®UKATOP) PACIPEJEJEHHBIX 1O
KJIACCAM MPOBEPSEMBIX TPEBOBAHUM K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIET'O OBPA3BOBAHUSI U
JIEMEHTOB COJIEPXAHMUS 11O AJITEBPE

IIpoBepsiembie Ha EI'D mo maremaTnke TpeOOBaHUS K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero

oOpa3oBaHus
Kon IIpoBepsiemble TpedOBaHUS K NPEAMETHBIM pe3yJibTaTaM
NpoBePsAEMOro OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMBbI CpeIHero
TpedoBaHus 0011ero o6pa3oBaHus

Brnanenue meromamu J0Ka3aTenbCTB, aITOPUTMAaMHU PELICHHS 3aj1ad,
ymeHue (GpopMylnupoBaTh U ONEPUPOBATH MOHITUSMHU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJACTBHUE, CBOWCTBO, MPHU3HAK, JI0OKA3aTEIbCTBO,
paBHOCHIIbHEIE (GopMyITUPOBKH; [IPUMEHATH UX; yYMEHHE
dbopMynupoBaTh 00paTHOE W MPOTUBOIOJIOKHOE YTBEPXKJICHUE,
IIPUBOJUTH IMPUMEPBl U KOHTPIPUMEpPBI, HCIOJIB30BATH METOL
MaTeMaTHYeCKON MHAYKIIMU; TPOBOIUTH JOKA3aTEIbHBIE PACCYXKIACHHUS
npu pEeIICHUN 3aja4, OLCHUBATH JIOTUYCCKYIO IpaBUIIBHOCTDb
paccyXJIeHU; YyMEHHE ONepUpOoBaTh MOHITUSIMH: MHOXECTBO,
MMOAMHOXKXECTBO, OICpallMU HaJd MHOXCECTBaAMU, YMCHHUEC HCIIO0JIb30BATH
TEOPETUKO-MHOKECTBEHHBI  ammapar JUis ONUCAHHUS  peadbHBIX
mponeccoB u SIBJIEHUN U IIpu pCIICHUMA 3a/ia4d, B TOM YUCIIC U3 JPYTrUx
yueOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUSAMU: TPad, CBIZHBIHI
rpad, nepeBo, LHKJI, rpad Ha IUIOCKOCTH; YMEHHME 3a/JaBaTh U
OMHCHIBATh Tpadbl Pa3IMUHBIME CIIOCO0AMU; UCIIOIH30BaTh rpadbl MpH

peIIeHUH 3a1a4

YMmenune OIICpHUPOBATH NIOHATUAMMA: HATYPAJIbHOC YUCJIO0, IEJI0C YUCIIO,
CTCIICHB C ICJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palyOHAJIBbHBIM IIOKAa3aTcjieM, CTCIICHb C JIENCTBUTSIIEHBIM
IIoKa3aTeciieMm, JIOFapI/I(I)M quciia, CHUHYC, KOCHMHYC HU TaHI'CHC
IMPOU3BOJIBHOI'0 4HCJa, OCTAaTOK II0 MOAYJIIO, pallMOHaJIbHOC 4YHUCIIO,
HppanuoOHaJIbHOC quciio, MHOXCECTBA HaTypaJbHbIX, OCIabIX,
pannoOHAIbBHBIX, ﬂeﬁCTBHTeHBHBIX YuCceil; YMCHUC HCIIOJb30BATHh

MMPpU3HAKH OCIMMOCTH, HanMMEHBITHH O6IJ.[PII>1 JACIUTCIIb 1 HAMMCHBIIICC
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o01iee KpaTHOe, arOpuT™M EBKIIMAA MpH pelieHny 3a/1a4; 3HaKOMCTBO
C DPAa3IMYHBIMU TO3UIMOHHBIMH CHCTEMaMM CUYHUCICHHS; YMEHHE
BBITOJIHATH BBIYHMCIICHUE 3HAUYCHUH U MPeoOpa30BaHMs BBIPAKEHUH CO
CTENEeHsAMH U Jorapudmamu, npeodpa3oBaHus IpOOHO-PALMOHAIBHBIX
BBIPQXEHUI; YMEHUE ONEpUPOBATh MOHATUIMU: IOCIEI0BATENIBHOCTD,
apudmMeTHueckass ~ Iporpeccusi,  IreoMeTpuuyeckas  Iporpeccus,
OecKkOHEYHO YyObIBalolasi TIE€OMETPUYECKas IPOrpeccus; yMEHHE
3ajjaBaTh  IOCIENOBATE€IbHOCTH, B TOM 4YHCI€ C IIOMOIIbBIO
PeKyppeHTHBIX  (OpMYJT;, yYMEHHE ONEpUPOBaTh  IMOHATHUAMHU:
KOMIIJIEKCHOE YMCJI0, CONPsKEHHbIE KOMIUIEKCHBIE 4MCia, MOJYJIb U
apryMeHT KOMILJIEKCHOTO YHcia, opMa 3amucy KOMIUIEKCHBIX YHCENT
(reomeTpuyeckas, TPUTOHOMETpUYECKas U airedpauyeckas); yMeTb
NPOU3BOIUTH apH(PMETHIECKUE NEHCTBHS C KOMIJICKCHBIMH YHCIIAMH;
OPUBOAUTH  MPHUMEPbl  HCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJ,;
ONEpUpOBaTh MOHATUAMHU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FeOMeTpI/IquKHﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUAMU: PAllUOHAIIBHBIC, UPPALIUOHAJIBHBIC,
[I0Ka3aTelbHbIE, CTEIIEHHBIE, JIOrapu(pMUIECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMbI; YMEHHUE OIIEpUPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKIECTBEHHOE ITPeoOpa3oBaHne, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YpPAaBHEHUN W HEPABEHCTB, PaBHOCUJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTh YypaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C IIOMOIIbIO PA3JIMYHBIX IPUEMOB; PEILATH
YpaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C IApAMETPOM; IPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MAaTEMaTUYECKUX

3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIHS, 4YETHOCTHh (YHKIUH,
NEPUOJIMYHOCTh (DYHKIIMU, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
byHKINH, SKCTpEeMyM (PYHKITUH, HANOOJIbINIEe U HAUMEHBIIee 3HAYCHUS
(GyHKIMM Ha TPOMEXYTKE, HempepbiBHas (YHKIMS, aCHUMIITOTHI
rpajpuxka GyHKUIMM, TepBas W BTOpas NpPOU3BOJHAS (YyHKUUH,
reoMEeTpUYECKUi 1 (PU3MUECKHI CMBICI TPOU3BOAHOM, IepBooOpa3Has,
onpeAenéHHbI MHTErpaj; yMEHHE HaXOJUTh aCHUMMTOTHI Tpaduka
(GyHKLIMU; YMEHHE BBIUMCIATH IMPOU3BOJHBIE CYMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIMH (PYHKIIMM, HAXOJUTh YpaBHEHHE KacaTeJIbHOM

K Tpa@uKy (QyHKINHU; YMEHUE HAXOJUTh MPOU3BOJHBIC FIEMEHTAPHBIX
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(GyHKUIMH; YyMEHHE HWCIOJIb30BaTh MPOU3BOJIHYIO JJIsI MCCIEIOBaHUSA
GyHKUMH, HAXOIUTh HAUOOJbIINE M HAUMEHbIINE 3HAaYeHUs (DYHKIIMMT;
CTpouTh TrpaUKd MHOTOWIEHOB C HCIIOJB30BAaHHEM ammnapara
MaTEMaTUYECKOr0  aHaJIN3a;  NPUMEHATh  MPOU3BOAHYI  JUIA
HAXOX/IECHNS HAWIYy4llero pelIeHUs B NPUKIAAHBIX, B TOM YHCIE
COLMAIBHO-9KOHOMHYECKUX M  (U3MYECKUX 3a/Jadyax; HaXxoIUThb
wiomaan U oO0bEMBI (GUTYp C TOMOIIBIO HHTErpaya; HPUBOIUTH
IpUMEpPbl  MaTeMaTH4YEeCKOrO0  MOJEIMPOBAaHUSA  C  IOMOILUBIO

g epeHIaIbHbIX YpaBHEHUN

YMenue onepupoBarb NOHATUSMM: TIpaduk (yHKUUH, oOpaTHas
byHKuus, KoMno3uus GyHKUUHN, TuHeHas QyHKIUs, KBaJpaTUYHas
¢byHkuus, — panumoHanbHas ~— (QYHKOHUS, — CTENeHHas  (QyHKIHSA,
TPUTOHOMETpUUYECKHE (YHKIMM, OOpaTHbIE TPUTOHOMETPUUECKUE
¢GyHKIMHM, TOKa3aTenbHAas M Jorapumuyeckas (QYHKIHH;, yMEHHE
CTpOUTH I'padUKU U3YyYEHHBIX (DYHKIIMM, BBINOIHATH IpeoOpa3oBaHuUs
rpaduKoB (PYHKIWH, HCIIONB30BaTh IPa(UKu I U3YYIEHUS IPOIIECCOB
U 3aBHCUMOCTEH, NPU pPELIeHNH 3a/1a4 U3 APYruX y4eOHbIX MpPeAMETOB
U 33724 U3 pEaTbHON JXU3HU; BBIpAXaTb (OPMYJIaMHU 3aBUCHUMOCTH
MEX/y BEIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMH A
pelleHusl ypaBHEeHH, HEpaBEHCTB U 3ajay C apaMeTpaMu; u300paxarb
Ha KOOPJMHATHOM IJIOCKOCTM MHOXXECTBA pEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlauM Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, AOJIM U YaCTH, Ha JBI)KEHHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3314 U3 00JIaCTH yIIPaBICHUS JIMYHBIMUA U CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAXKEHMsI, YpaBHEHUs, HEPABEHCTBA U UX
CHUCTEMBI 110 YCJIOBHIO 3a/1a4M, MCCIIEJOBATh IIOJIyYEHHOE PEIICHUE H
OLIEHUBATh MPABJONOMI00HOCTh PE3yAbTaTOB; YMEHHE MOJECIUPOBAThH
peanbHBIE CUTYyallMM HA SI3BIKE MATEMATHKHU; COCTABIIATH BBIPAXKECHMUS,
YpAaBHEHUs, HEPABEHCTBA M HUX CUCTEMBl II0 YCJIOBHUIO 3a1auH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHMEM allapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTarT

YMeHue OoneprupoBaTb MHOHATUAMU: CPCIHCC apI/I(I)MCTI/IquKOC,
MEaHuaHa, HauOoIbIIee U HaMMEHBIIIEE 3HAYCHH, pasMax, JUCIIEPCHUs,
CTAaHAApPTHOC OTKIIOHCHUC YUCIIOBOI'O Ha6opa; YMCHHEC H3BJICKATD,

MHTEPIPETUPOBATh MH(GOPMALIMIO, MPEJCTABICHHYIO B TaOauIax, Ha
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quarpammax, rpadukax, OTpa)xaronlyro CBONCTBA pealbHBIX MPOIIECCOB
U SBIEHUI; NPENCTaBIATh HMH(DOPMALMIO C TOMOIIBIO TaOIHI U
JMarpaMM; HCCIIEIOBaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TpaduyecKuX METOJOB U JJIEKTPOHHBIX CPE/CTB;
rpaduyuecku HcCIenoBaTh COBMECTHBIE HAONIONCHUS C TOMOIIBIO

JuarpaMM pacceuBaHUS U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUAMHU: CIyYaWHBIM OMNBIT U CIydailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS; YMEHUE BBIYUCISATH
BEPOATHOCTh C HCIHOJB30BaHUEM IpaUuecKux METOJIOB; MPUMEHSThH
(GOpPMYIIBI CIOXKEHHUS U YMHOXKEHUS BEPOSTHOCTEH, POpPMYITy TOIHOM
BEpPOATHOCTH, ¢opmyny bepHymin, koMOuHATOpHBIE (AKTBl H
(GOpMyIIbI; OIICHMBATH BEPOATHOCTH pEATbHBIX COOBITHIA; yMEHHUE
OMEepUpPOBaTh MOHATHSAMH: CIlydyaiiHas BeJIMYMHA, pacIpenecHHe
BEPOSITHOCTEM, MATEMATHYECKOE OXKUIAHUE, TUCTIEPCUS U CTaHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYHMHBI, (YHKIUU paclpeiesieHus Hu
IJIOTHOCTA ~ PAaBHOMEPHOTO,  IOKa3aTeJIbHOTO W HOPMAJIBHOTO
pacrpeieieHui; yMEHHE HCIOJNb30BaTh CBOMCTBA  HM3YYCHHBIX
pacripeneneHuid IJis petieHus 3a1a4; 3HaKOMCTBO C MOHSATHUSMH: 3aKOH
OONBIIUX YHCEN, METOAbl BBIOOPOYHBIX HCCIEIOBAHUI;, YMEHHE
MPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE ONEpUPOBATH
MOHSATUSMM: COYETAHHME, TEPECTAHOBKA, YHCJIO COYETAHWUU, YHCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(baKThl U pacCyXACHUS ISl PEIICHUs 3a/lay; OIEHHWBATh BEPOSITHOCTU
peabHBIX  COOBITUH; COCTAaBIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

VYMeHHne onepupoBaTh IMOHATUAMM: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEJIMYMHA YyIJla, IUIOCKUH yroJl,
JIBYTPaHHBI Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAOLIUECS MPSMBIE,
MapaJUIEIbHOCTD U MEPIEHUKYIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroJl
MEXIY NPSAMBIMH, YIOJl MEXAY HPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTHU, PACCTOSHUE MEXKIY
MPSMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSIMH; YMEHHE HCIIOIb30BATh
IpU PEUIeHWH 33734 HM3y4eHHbIe (AaKThl U TEOPEMBl IUIAHUMETPHH;

YMEHHE OILIEHUBATh pa3Mephbl 0OBEKTOB OKPYKAIOIIETO MUpPA; CTPOUTH
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MAaTCMaTUYCCKHUC MOJACIN C IMOMOLIBIO T'COMCTPUUCCKHUX MMOHATHH U

BCJIIMYHMH, P€IIAaTh CBA3AHHBIC C HUMHU IPAKTUYCCKUEC 3a1a4n

10

VMeHHe OneprpoBaTh MOHITUAMHE: TUIOMIAAb QUTYPhI, 00BEM (GUTYDBI,
MHOTI'OI'paHHUK, HpaBI/IJIBHbe/'I MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'PaHHMKA,
Ky0, mapajenenunen, npusMa, nupamuaa, GuUrypa M MOBEPXHOCTh
BpallleHus, IWIHHJIP, KOHYC, map, chepa, miomans chepsl, MIomaib
MOBEPXHOCTH MHPAMHUIbI, MPU3MbI, KOHYCa, IHIHHIpPA, 00BEM KyOa,
MpAMOYT'OJIBHOT'O IapaJuICICiuIcaa, nmupaMuibl, IMprUu3Mbl, HUJIHHIAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYCHUS KOHYCa U LUJIMH/IPA,
napajuieibHble OCH WJIM OCHOBAaHHWIO, CCUCHHE Ilapa, IUIOCKOCTb,
Kacaromiascsi cepbl, HWIMHAPA, KOHYCA; YMCHHE CTPOMTH CCUCHUE
MHOTOTpaHHHKA, U300pakaTb MHOTOTPAHHUKH, (GUTYpPbI U IOBEPXHOCTH
BpAIlEHHUsI, UX CEYCHHS, B TOM YHCIC C IOMOIIBIO 3JICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSITh CBONCTBA TI'€OMETPUYECKHUX (UTYD,
CaMOCTOSATENILHO (OPMYJIHPOBATh OMPEACICHHUS H3Y4aeMbIX (QHTYD,
BBIIBUT'AaTh THUIIOTE3bBI O CBOMCTBax H IMpu3HaKax ICOMCTPUYCCKUX
¢Guryp, 0OOCHOBBIBATH HWJIM ONpPOBEPraTh HX; YMEHHE MPOBOIMUTH
KIacCupuKanuo QGUTyp 1O Pa3InYHBIM [PU3HAKAM, BBIIOTHSITH

HeO6XOI[I/IMLIe AOMOJHUTEJIBHBIC ITIOCTPOCHUSA

11

YMeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE,
napajuieNbHBINA TEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOAOOUs, MOJOOHBIE (GUTYpBI; yMEHHe
pacrio3HaBaTh paBHbIC W MOAOOHBIE (DUTYPHI, B TOM YUCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; UCMOIb30BATh T€OMETPUUECKUE OTHOIIECHUS
NpU pelIeHUH 3a/1a4; HaXOJUTh TeOMETPUYECKHE BEIMYMHBI (JIJIHHA,
yroj, miom@aab, o0bEM) MpU pelIeHUH 3alady M3 JAPYIHX Yy4eOHBIX
NPEIMETOB U U3 PEATBHON )KU3HH; YMEHHE BBIYHCIISTh TEOMETPHUECKHUE
BEJIMYMHBI (JUIMHA, YTOJI, TUIOA/Ab, 00BEM, IUIOMIAAb MOBEPXHOCTH),
UCTIONB3Ysl W3ydeHHbIE (OPMYIBI U METOJbl, B TOM YHCIIE: TUIONIAIh
MOBEPXHOCTHU NMUPAMHJIBL, IPU3MBbI, KOHYCA, IIITUHJIPA, TUIOMIA1b chepbl;
00BEM Kyba, IPSIMOYTOIBHOTO TapalIeNieNuIe a, MUPaMUIbI, TIPU3MEI,
IWIMHIPA, KOHYcCa, IIapa;, YMEHHE HAaXOAWTh OTHOUIEHHE O0BEMOB

oJI00HBIX QUryp

12

YMmenune OIICpHUPOBATH TIOHATUSMMU MMpAMOYTOJIbHAsA cucreMma
KOOpAUHAT, BEKTOP, KOOPAUHATHI TOUYKHU, KOOPAUHATHI BEKTOpA, CyMMa

BEKTOPOB, MTPOU3BEICHNE BEKTOPA HA YHCIIO, PA3I0KECHUE BEKTOpA I10
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0asucy, CKalsIpHOE MPOM3BEICHHE, BEKTOPHOE IPOM3BEACHHE, Yrod
MEXAy  BEKTOpaMH; YMEHHE  HCIIOJIb30BATh  BEKTOPHBI U
KOOpI[HHaTHBIfI MCTOH MJIA PCIICHHA TCOMCTPHUYCCKUX 3aad M 3ajay

JIPYTUX y4eOHBIX MIPEIMETOB

YMeHue BbIOMpaTh MOAXOMSIIMNA METOJ IJs pElIeHUs 3aJ]auH;
MOHUMAaHWE 3HAYMMOCTM MATEMAaTUKH B H3YyYEHUU MPUPOJIHBIX U
13 OOLIECTBEHHBIX MPOIECCOB M SBJICHWM; yMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTHKH B HMCKYCCTBE, YMEHUE IPHUBOJUTH
MpUMEPbl MAaTeMaTUYECKUX OTKPBITUH POCCHICKOM KW MHUPOBOM

MaTE€MaTU4eCKON HayKu

Hepequb JIEMEHTOB COACPKAHUS, IIPOBEPACMBIX HA EI'D nmo maremaTuke

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Uucna ¥ BBIYUCIICHUS
1.1 Harypanbnslie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEI
1 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOH, TMPOIEHTHI,
' OecKOHEeYHbIE IEPUOANYECKUE APOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOU cTenenu. [eiicTBus ¢ apudmeTnuecKkuMu
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenp ¢ 1enbiM mnokazareiaeM. CTemneHb ¢ palMOHAIBHBIM IOKA3aTeJIeM.
' CBoiicTBa cTeneHU
15 CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHTEHC YUCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. [lecaTuunbie U HaTYpaJIbHBIE JTOTapUPMBbI
JleiictButenpHble 4uciIa. ApupMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 gyrcnamu. [IpubnrkEéHHbIe BEIYUCICHUS, TPaBHUIIa OKPYTIICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeobpazoBaHue BBIpaKEHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Iensie 1 1poOHO-paIMOHATILHBIE YPAaBHEHHUS
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2.2

HppauunoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHECHHS
2.5 Lenbie u 1poOHO-paIIOHAIBHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapUPMHUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeenuTenb MaTpULIbl
3 OyHKIMK U TpaduKu
31 Oyukums, cnocoOwl 3aaanus Qynkuuu. ['paduk dyHkiun. Bzaumuo oOparHbie
' ¢ynkuuu. Yérneie u HeuétHbie GyHKIMU. [lepuoamueckue GpyHKIHM
OOnacte ompeneneHuss U MHOXECTBO 3HadeHWd QyHkuuu. Hymm ¢yHKmmm.
3. IIpomMexxyTkH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl 1 MHHUMYMBI QyHKOMU. HamOonpmiee n HanMeHblee 3HAYCHUE
(GYHKLIMN Ha TPOMEXYTKE
33 CrenenHas ¢yHKUMS C HaTypaJbHBIM M LENbIM TOKa3zareneM. EE cBolicTBa u
' rpaduk. CoiicTBa U rpaduK KOpHs N-0i CTENEHU
34 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U IrpaduKH
36 Toukn paspsiBa. AcumnTorel rpapukoB ¢yHkuui. CpoiicTBa (QyHKUHUH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbLHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyia ClI0XHBIX MPOLIEHTOB
4 Hagana MmaTemMaTideckoro aHaimsa
4.1 [IpousBonnas ¢pyukiuu. [IpousBoaHbIe 37€eMEHTApHBIX (HYHKIUI
[IpumeHeHne NpPoOM3BOMHOM K HCCIENOBaHUIO (YHKIUMHA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIero 3Ha4eHus QyHKIMHY Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoskecTBa U JIOTHKa
5.1 MHoOkecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Diinepa — Benna
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5.2

Jloruka

6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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8. YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

I.A. Amumos, KO.M. Konsrun, M.B. TkaueB, H.E. ®enoposa, M.N.
[[TabynuH. Anre6pa u Hadasia MaremaTrdeckoro aHanm3a. 10-11 kmaccer: yueOHUK
JUIs 00111€00pa30BaTENbHBIX YUpPEKACHUN: 0a30BbIid U yriyOJeHHBIH ypoBHU. M.,
«IIpoceemenue»

MopakoBuu A. I'. u gp. Anrebpa u Hayana aHanauza. YdyeOHuk s 10-11
KJlacca 001eo0pa3oBaTebHBIX YyupexaeHuid (0a30BbI ypoBeHb) dacTh 1. M.,
MmuemosuHa, 2020.

MopakoBuu A. I'. u ap. Anrebpa u Haudana a”Hanu3a. 3agadyHuk s 10-11
Kjlacca 0o01eo0pa3oBaTeNbHBIX yUpexkaeHul (0a30BbI ypoOBEeHb) 4YacTh 2. M.,
Mmuemo3suna, 2020.
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