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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KPEATUBHOE U KPUTUUECKOE MBIILICHHE.

B xone usydyenuss yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIpPETAlUN  TOJYYECHHBIX  PEHICHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKHE JHMHUM H3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJbKMX MaTEeMaTHUeCKUX AMCHUUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYyI0 MOJACIb peaabHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MeTOaUYECKass JTUHUS «Yucina ¥ BBIYMCIICHHS» 3aBepIlaeT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMINX B Ce0sl MCMOJIB30BAHUE PA3THUHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YMCEN  JIOMOJHSIOTCA  MHOXXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMATUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YPAaBHEHHM, HEPABEHCTB M CHCTEM, a TakKxke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH
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UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (DyHKLIUU.
Jlannast copepkatenbHasi TUHUS BKIIIOYAeT B ceOs Takke GOpMUPOBAHHE YMEHUIA
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEE  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemnaracT 3(PQeKTUBHBIE WHCTPYMEHTBHI JUISI PEHICHUS MPaKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCT U3YUEHNs MaTepruaia. M3yuenue creneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTeNbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIMH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpEeAeNnsaTh MX HauOONbIIME W HaUMEHbIIHE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yUaromumecs y3HatoT O
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BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO HaTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OINPEACTEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 ammapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCceX TeM yueOHOTo Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHoOrowieHa Ha
MHOIOWJIEH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAKEHNN. Pelienue TpuroHoMeTpuyecKux ypaBHEHU M.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBbl JIMHEWHBIX YypaBHEHUM. PelleHne NpUKIaIHBIX 3aJad € MOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YPaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTEINIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B pEAJTbHBIX MpOLECcCaX M SBJICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocJe0BaTeNbHOCTU. VICTOpUS BO3BHUKHOBEHHS MAaTEMAaTHMYECKOTO aHaju3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOrpeCcCrr. JINHENHBIN U SKCIIOHEHIMAIBHBINA pocT. Uucmno e. Popmyia CloKHbBIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbiuil oOmuid nenutens (ganee — HOJ[) m nHammMmenslee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YPAaBHEHWW W HEPABEHCTB. PaBHOCHWIIBbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPH PEIICHUU 337ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne Mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM MU HAXOXKACHUS HAWJIY4IEero pEIICHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuia HaxoX1eHUs! IEpBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHne uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IPOLIECCOB C NOMOILIBIO  Au(depeHIruaIbHbIX
YPaBHEHUM.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHETO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, chOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAas 3CTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryispHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr ¥ Ppeaqr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeCcKoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYpPhbl, TIOHUMAHUE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIHATBHOMN
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CpeIlbl, OCO3HAHKE TJIOOATIEHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM, OPUCHTAIIHS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7gad B 00JacTu
OKpY’)Karoliel cpeibl, IJIAHUPOBAHUE TMIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTHUSI W 3HAYMMOCTH JUIS Pa3BUTHUS I[MBUJIW3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOM KaK CpEeJICTBOM IIO3HAHMS MHpA,
TOTOBHOCTh OCYUIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO AEATEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy MOHATHUSAMHU, (OPMYJIHPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U POTUBOPEYMH;

JieJlaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIhCTBA MAaTEMATUUECKUX YTBEPKICHUM
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  yu4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUUE,  MNpodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;
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IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, IBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHUH;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JOUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHHUKOB Pa3IMYHbIX THIOB, aHAIU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpaUUeCcKH;

OLICHHBATh HaAEKHOCTD uH(popmaumn o CaMOCTOSITEIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pElIeHNs, COIOCTABIIATh CBOM CYXACHUS C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:
COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/a4ul, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOpPMAITIH.
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CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENLHON  pedieKCHMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCThH
criocobaMy CaMOITPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara pelicHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yiIbTaTa IEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKCHUS WIIM HEAOCTHKCHHSI PE3yJIbTaTOB JCSATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOTHI, pacrpeaeisTh
BUJIbI pabOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UWICHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PEe3yJIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIILHOE YHCIIO, OECKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U JICHCTBUTEIIHLHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs TMPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OILICHKY PE3y/bTaTa BHIYMCIICHU;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IEJIbIM IOKa3aTesieM,
WCIIOJIB30BaTh MOJIXOMSIIYIO (POpMY 3alucH JEHCTBUTENBHBIX YUCEN JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;
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cBOOOHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(M YHKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

ONEPHUPOBATH MOHATUSMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEMEHHO,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHCTEMAa JIMHEHHBIX YpaBHEHMHI,
MATpUla, ONPENAECIUTENIb MATpUlbl 2 X 2 W €ro TeOMETPUYECKUU CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JuIs BBIYUCIICHHMS €r0 3HAa4YeHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JIUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU [JIsi MpeoOpa3oBaHUs
BBIPAKCHU,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJEPKAILMX CTENEHH C
palMOHAJIBHBIM [T0KAa3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHBIC, MOKa3aTeIbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WIIA OCYIIECTBIISAA MPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe (GOpMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKECHMI;
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cBOOOJHO OMEpUpPOBAaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HeoOxommmble  (OPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOCHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireopsl.

DOyHkuuu U rpapuku:

CBOOOJIHO ONEpPUPOBATh MOHIATUAMU: (PYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (YHKIUM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB PyHKITUI;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: OOJACTh OMPEACICHUS U MHOXXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoMyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHAMYMBI (DYHKIIMHM, HauOoJblliee W HaWMEHbIIee 3Ha4YeHWe (YHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATYypaIbHBIM H
HeabIM TIOoKa3zaresieM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasatesieM, rpaduk KOpHs N-Oi CTemnmeHW Kak (QyHKIHH OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaTWdHAs W JIPOOHO-THMHEHHAsS
(GyHKIHU, BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEA0BAHKE U MMOCTPOCHUE UX TPadUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIMHA, UX CBOMCTBA U TrpadWKH, MCIOIL30BATh MX TpaQUKU JIS PEIICHUS
YPaBHEHMUI;

CBOOOJHO ONEPHPOBATH TIOHIATHAMHU: TPUTOHOMETPUYECKAS OKPYXHOCTD,
OTIpeJICICHHE TPUTOHOMETPUYECKUX (PYHKITUN YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYHKIMA i1 UCCIIENOBAHUA TIPOILIECCOB M
3aBUCUMOCTEH TIPH PEIICHUH 3a/1a4 U3 APYTHX y4EeOHBIX MPEIMETOB M PEaTbHOMN
YKU3HHM, BBIpAXXaTh (OPMYIIaMH 3aBUCHMOCTH MEKy BETMYNHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CBOOOJTHO ONEPUPOBATH TOHATHAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi TeOMETPUUECKasl IPOTPECCHs], TUHEHHBIN U
OKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh TPOTPECCUU ISl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/TaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEOBATEIHLHOCTH,
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IIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMaTHYECKOrO aHaau3a KakK aHalau3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHbIE (YHKIUHA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OINEPUPOBATH IMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJHbBIC
byHKIUY, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

WCITOJIB30BaTh TEOMETPUUCCKUH W (HU3UYECKUN CMBICT MPOU3BOTHOM st
peLICHUs 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATh  TMOHATHSIMHU:  MHOXKECTBO,  OIEpaluud  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: OIPEACIICHHe, TEopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd MOJYYUT CIECAYIOIIHUE
MpPEIMETHBIE PE3yJIbTAaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYeCKOro aHaNu3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajdbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEJbIX YUCEI, MCIOJIb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4MCen ISl pEelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHATHUSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEJ, MPEACTABIATh KOMIUICKCHBIE YMCa B alreOpanyecko u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apU(PMETHUECKUE ONEepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTebHBIC U
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOJUTh WX PEIICHUS C TOMOIIBIO
PAaBHOCHJIbHBIX NIEPEXOJIOB;
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OCYIIECTBISITh OTOOp KOpHEH TPH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB;

pewars palMOHAJIBHBIE, UppalrOHaIbHbIC, [IOKa3aTeJIbHEIE,
jgorapuMuyueckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHS] U  HEPaBEHCTBA,
CoZIeprKallie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIUPOBATh peajbHbIE CUTyallUd Ha fA3BbIKE airedpbl, COCTAaBIATh
BBIPDAXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpaUKU KOMIO3UIMU (PYHKIUHA C MOMOIUBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOUTb TI'EOMETPUYECKHE 00pa3bl YypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJWHATHOU MJIOCKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OpUMEHATh (YHKUMU I MOJEIUMPOBAHUS M HCCIEAOBAHUS peajbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCIT0JIB30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJUTh HauOOJbIlIEe U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3KE;

WCIIOB30BaTh MPOU3BOAHYIO JUIS HAXOXKACHUS HAWIIY4YIIEro pELICHHS B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, i
OTNpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;

cBOOOJIHO OMNEpUpOBaTh MOHATUSIMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAXOJWUTh MEepBOOOpa3HbIE 3JIEMEHTAPHBIX (QPYHKUMA U BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;
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HAXOAMTh IJIOIIAAN INIOCKUX GUTYpP U 0OBEMBI TE C TOMOUIBIO HHTETpaa;

UMETh TPEACTaBICHHE O MaTeMAaTHUYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pelaTh NpUKIAJHBIE 33/1a4, B TOM YHCJIE COIHAIBbHO-IKOHOMHYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue

No (uu¢posbie)
pa3iesioB U TeM KonrTpoabubie IlIpakruyeckue
o0pa3oBaTe/ibHbIE

n/n Bcero
pecypchl

NPOrpaMMmblI padoThI padoThI

MHOX€ECTBO
JIEUCTBUTEIIBHEIX YHCE]I.
MHOTO4JICHEL.

1 Parmonanbusie 24 1 bu6mmoreka [IOK
ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHENUHBIX YpaBHEHUN

@YHKIMU U TPadUKHU.
2 CrenenHast GyHKIHUSA C 12 1 bubnnorexa [JOK
LeJIBIM [T0Ka3aTeneM

ApudpmeTndeckuii

KOpPEHb N-OM CTENEHMU.
P 15 1 BuGnorexa [IOK

NppannonanbHbie

ypaBHEHUS

IToka3arenpHas

g ymeaws 10 1

bu6mmoreka [IOK
ITokazaTennHbIC

ypaBHEHUS

Jlorapudmuueckas

5 Gy 18 1

bu6nmoreka [JOK
Jlorapudpmuaeckue

ypaBHEHUS

Tpuronomerpuyeckue
6 BBIPAXKECHUS U 22 1 bubnuoreka [IOK
ypaBHEHHS

I1
5 OCJIE/IOBATEIIbHOCTH H 10 1 Bu6morexa [LOK
pOrpeccuu

8 HenpepriBHabie 20 1 bubnmuotexa [JOK
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byukuuu. [IpousBoanas

IToBTOpEHME,
0000111eHNE,
cUCTEeMaTU3aIus
3HAaHUM

bubmuorexa [JOK

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoaunuecTBO 4acos

JJIeKTPOHHbIE

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTHYeckue
padoTbI

(undposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

WccnenoBanne
GyHKIMI ¢
IIOMOIIBIO
MIPOU3BOAHOMN

[TepBooOpasnas u
HUHTETpaI
I'padpuxu
TPUTOHOMETPHUYECKHIX
GbyHKITHIA.
Tpuronomerpuyeckue
HEPABCHCTBA
HpparnmonanbsHeIe,
MOKa3aTeNbHbIE U
norapudmuueckue
HEPaBEHCTBA

KommiiekcHble umcia

HarypanbHble u
LieJIbIe YUCIIa

22

12

14

24

10

10

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bu6nmoreka [JOK

Cucremsl
palrOHAIbHBIX,
MPPALMOHATIbHBIX
MOKAa3aTeNbHbIX U
JorapupMHUECKUX
yYpaBHEHUN

3agauu ¢
napaMeTpamu

12

16

19

bu6mmorexa [IOK

bu6mmorexa [IOK




IToBTOpEHME,
000011eHHE,

3HAaHUH

cucreMarusanusa

bubmuoreka [JOK
16 2

OBIIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

136 10 0

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPSIeMOro .
o0pa3oBaTe/IbHON POrpaMMbl CpeHero 001ero 06pa3oBaHusA
pe3yJbTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTb MOHATHSAMH: PpALUOHAIBHOE U JIEWCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI
12 BeimonuaTe  apudmermyeckue  omepalMM € PalUOHAIBHBIMU U
' JENCTBUTENIbHBIMU YU CIIaAMU
13 BbInonHATe npubamkEHHbIC BBIYMCICHUS, UCIIONIb3Ys PaBUJIa OKPYTIIEHUS,
' JIeNIaTh IPUKUAKY U OLIEHKY pe3yibTaTa BEIYUCICHUN
OnepupoBaTh MOHATHSMH: CTENEHb C IEJIBIM IIOKa3aTejeM, CTaHAapTHas
14 dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCIA, KOPEHb HATypaJbHOM CTEIEHH;
' MCIOJIb30BaTh MOJAXOASANIYI0 (OpPMY 3allMCU JEUCTBUTENBHBIX YHCEN JUIS
pEILIEeHNs TPAKTUYECKUX 3a7a4 U MPEICTABIECHUS JAHHbIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO yIJIa;
15 WCIIOJIb30BaTh  3allUCh  NPOM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpHYECKHE (PyHKUIUN
2 VYpaBHEHHUSI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpPaBHEHME, HEPABEHCTBO, ILIEJOE,
2.1 palyoHaNIbHOE, UPpaLMOHAIIBHOE YPaBHEHIUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
99 BrimonHsaTe nmpeobpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh
' TPUTOHOMETPUYECKHUE YPAaBHEHUS
BeinonHaTe mpeoOpa3oBaHusl LENbIX, PALMOHAIBHBIX W HpPpallMOHAIBHBIX
2.3 BBIPQXEHUI W pEIIaTh OCHOBHBIE THUIMBI LENBIX, PAlUOHAIBHBIX U
UpPPaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB
2.4 [IpuMeHsATh ypaBHEHMsI M HEPABEHCTBA MAJI PELIEHUS MaTEMaTHYECKUX
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3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAYKU U peabHON )KU3HU

MOI[CJ'II/IPOBEITB pC€AJIbHBIC CHUTyallUM Ha A3BIKC aJ'Il"C6pBI, COCTaBJIATH

2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a]laud, MCCIEI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIL30BAHUEM arlrapara anreOpsl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMH: (PYHKIHUS, CIOCOOBI 3agaHust QyHKIIMH, 00JIaCTh
3.1 ONpeNeNIeHusT W MHOXKECTBO 3HAueHWd QYHKUMH, Tpapuk (yHKIHH,
B3aUMHO OoOpaTHbIC (PYHKITUN
3.2 OnepupoBaTh NOHATHAMU: UYETHOCTH M HEYETHOCTh (QYHKUIMH, HYIH
' (byHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] YpaBHEHUI
3.4 CtpouTh U yuTaTh rpauKy TUHEHHOW (HYHKIIMU, KBaIPaTUIHON (yHKIINH,
CTETIeHHO! (DYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnons3oBarh rpaduku (QyHKUMHA AN HUCCIENOBAHHS MPOIECCOB U
35 3aBUCUMOCTEH TpU pEIICHHH 337ad W3 JPYIHX Y4eOHBIX MPEIMETOB H
peanbHOM JKHU3HHU, BBIPAXaTh (HOPMYIaMH 3aBUCUMOCTH MEX/TY BeTMUYNHAMH
4 Hauana marematuyeckoro aHammsa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBHOCT, apudMeTHueckas w
' reoOMETPHYECKas POTPECCHH
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUU ISt
' pelIeHns peabHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, OTIEPAIIUN HA/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar s OMHMCaHUS
5.2 peasbHBIX MPOLIECCOB M SBJICHUH, TP PELICHUH 3a]a4 U3 JPYTUX y4eOHBIX
PeIMETOB
53 OnepupoBaTb  MOHATUSMHM:  ONpeAEIeHHe, Teopema,  CIIEACTBHUE,
JI0Ka3aTelbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble nMpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna U BBIYUCICHUS
11 OnepupoBaTh MOHATHAMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
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MNpU3HAKHU JACIUMOCTH HCJIbIX YHUCCII, PA3JIOKCHUC 4YHCIa Ha MIPOCTHIC
MHOXHUTCIIN IJI pECIHICHUA 3aaa4

1.2 OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIEM
13 OnepupoBaTh HNOHATHAMMU: JIorapu(dM 4ucla, AECATUYHbIE M HAaTypalbHbIE
' sorapruMsl
2 YpaBHEHUS U HEpaBEHCTBA
[TpuMeHsATh CBOMCTBA CTENEHM [UId IPeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONEpPUPOBATh TOHATUAMU: II0KA3aTEIIbHOE YPABHEHHWE U HEPABEHCTBO;
pemaTh OCHOBHBIC THIIbI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BeimonHATe npeoOpa3oBaHMs BBIPAKEHUH, COAEpXKALIMX JIOrapu(Msl;
2.2 ONEpUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO,
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 HaxonuTh pemeHus mpocTeHmx TpUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMa JIMHEHHBIX YpPAaBHEHUH U €€ pellieHUE;
2.4 UCTIOJIB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH ISl PEIICHHS TIPAKTUIECKIX
3aj1a4
55 HaxonuTh peieHus NpocTelnX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
' YpaBHEHH U HEPaBEHCTB
MogenupoBaTh peajbHBIE CHUTyalldl Ha S3bIKe anreOpbl, COCTABISATH
2.6 BBIPQXCHUS, YpaBHEHMs, HEPAaBEHCTBA U CHUCTEMBI IO YCIOBUIO 3aJauH,
UCCIIEI0BaTh [TOCTPOSHHbBIE MOJIENH C MCIIOJIb30BAaHUEM alrapara ajreopbl
3 OyHKIMH U TpaduKh
OnepupoBaTh MOHATUAMH: TepHOAMYECKass (DYHKIUSA, HTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLIMH, TOYKH HKCTpeMyMa (YHKIMM, HauOosbliee U
' HalMEHblIIee 3Ha4eHUs (PYHKIMHM Ha MPOMEXYTKE; MCHOJIb30BAaTh UX JUIA
uccienoBaHus QyHKIMM, 33JaHHOM rpaduKoM
OnepupoBaTh NOHATUAMM: T'papUKU MMOKA3aTeNbHON, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIHMI; un300pakaTh HX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCTOJIb30BATh JJIs pEIIEHUs] YpaBHEHHUH 1 HEpaBEeHCTB
33 N3006paxaTh Ha KOOPAUHATHOM IMJIIOCKOCTH IrpaUKU JTUHEHHBIX YpaBHEHUMN
' Y MCTIOJIb30BATh WX JUIS PEUICHHUsSI CHCTEMBI JIMHEHHBIX YpaBHECHHN
3.4 Hcnonb3oBate rpadukn (GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCIUTLTIH
4 Hauana maremMaTHuecKoro aHaimsa
OnepupoBaTh MOHATHSIMH: HETIPEphIBHAST (QYHKIIHS, IPOU3BOTHAS (DYHKITHH,
4.1 WCIIOJIH30BaTh T€OMETPUYECKUN M (DU3UYECKUNM CMBICT TPOU3BOIHON ISt
peleHns 3a1a49
49 HaxonmuTh  MpOM3BOAHBIE  3JEMEHTAapHBIX  (DYHKIUH,  BBIYMCIATDH
' MIPOM3BOJIHBIC CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKITUH
43 Hcnonb30BaTh  MPOU3BOAHYIO UL MCCIENOBAaHUSA  (PYHKIUMM  Ha

MOHOTOHHOCTb M JKCTPEMYMBbI, IMPUMCHATH PE3YJIbTATbl HUCCICAOBAHUA K
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MOCTPOCHUIO TPpaUKOB

44 MNPUKIIAAHBIX, B TOM YHCJIC COUNAJIbBHO-O3KOHOMUYCCKHUX, 3aaadax

45 OnepupoBarh HOHATUSMH: TI€PBOOOpasHas W WHTErpall; [OHUMATh
' reOMETPUYECKHI U PU3UYECKUIT CMBICIT MHTETpasa

46 Haxonuths mepBooOpa3Hble 3J€MEHTAapHBIX (YHKUINH, BBIYUCIATh HHTETPA
' o popmynie Herorona — JleiOuuma

47 Pemmiars MpUKIIaaHbIe 3a1a4, B TOM YUCIIE COIHAIBHO-3KOHOMUYECKOTO H

(u3nYecKoro xapakrepa, CpeJicTBAMU MaTEMaTHYECKOTO aHAIIN3a

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
Kon
1 Yucna v BBIYUCICHUS
Panmonaneubie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOICHTHI, OECKOHEUHbIE
11 nepuoanyueckue ApoOu. ApudMeTudyeckue Omnepanuud ¢ pPalUOHAIBHBIMH YHCIIAMHU,
' npeoOpa3oBaHus YHCIOBBIX BbIpakeHUU. I[lpuMenenue napoOell M MPOLEHTOB MAJs
pellIeHus MPUKIATHBIX 337a4 U3 PA3IMYHBIX OTpacieil 3HaHUI U pealbHOM KU3HU
JleiicTBuTenbHbIe ynciia. PanroHaNbHBIE W UPPAIMOHAIBLHBIC YUCHA. ApUPMETHICCKHE
1.2 omnepanry ¢ JIeUCTBUTEIbHBIMUA YHciIaMU. [IpuOnmKEHHBIE BBIYUCICHHS, IpaBUia
OKpYTJIEHUS, IPUKUKA U OIICHKA PE3yJIbTaTa BBIYUCICHUI
Crenens ¢ nensiM nokaszareneM. CtangapTHas gopMma 3amucu JAEHCTBUTEIBHOTO YHCIA.
1.3  Hcnonwp3oBanue MOAXOASIICH (OPMBI 3alMMCH JACUCTBUTEIBHBIX YHUCEN IS PEIICHUS
MPaKTUYECKHX 3aJ1a4 M MPEICTABICHUS JaHHBIX
14 ApudmeTndeckuii KOpeHb HaTypaibHOW cTemeHH. JlelcTBus ¢ apuMeTHUeCKUMU
' KOPHSIMU HAaTypaJIbHON CTENEHU
15 CuHyc, KOCUHYC U TaHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC
YHICJIOBOIO apryMEHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE IPE0Opa3OBaHUS
99 [IpeoOpazoBanre TPUTOHOMETPHUECKUX BbIpaKeHH. OCHOBHBIE TPUTOHOMETPHUECKHUE
' bopmyTbI
53 VYpaBHeHHe, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. Meron
WHTEPBAJIOB
2.4 | Pemenue nensix U JpoOHO-PAMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemenue nppannoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 = Pemenne TpUrOHOMETPHUUECKUX YPABHEHHM
2.7 [IpumeHneHne ypaBHEHM W HEPABEHCTB K PEIICHUIO MAaTEMaTWYECKHX 3a7ad W 3a/a4y U3
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pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUYU U TpapUKU
3.1 dyHKu, crocoosl 3ananus Gynakiuu. ['paduk pyHkiuu. B3anmao obpaTHbie GyHKITUN
3.9 Ob6nacTp onpeneneHust 1 MHOXKECTBO 3HaueHUN QyHKuuu. Hymun ¢ynkuuu. [TpomexyTku
' 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 Crenennas (GyHKIUSI ¢ HaTypaJbHBIM U LENbIM Noka3areneMm. EE cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHs N-0if CTETICHU
34 TpuroHomerpudeckas OKpY)KHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX (PYHKUIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTtemaTn4eckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3agaHUsl  MOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEILHOCTH
Apudmernueckass W reoMeTpuyueckas mporpeccuu.  beckoHeuHo — yObIBaromas
4o | TEOMETpHYeCKas NpOrpeccHs. Cymma OeckOHEUHO YOBIBAIOWIEH TIeOMETPUYECKOI
' nporpeccuu. GopMyna CI0XHBIX MPOLEHTOB. Vcronb30BaHne MPOTPECCHH ISl PEIICHUs
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
3) MHoxecTBa U JIOTHKA
MHosxecTBO, onepanuu HajJ MHOKecTBamu. Juarpammer Ditnepa — Benna. [Ipumenenue
5.1  TeopeTuKO-MHOXKECTBEHHOI'O ammapara Ajsi OMHCAHUsS peajbHBIX MPOIECCOB U SBICHHIM,
IIPU PEIICHUH 33724 U3 IPYTUX y4eOHBIX MPEeIMETOB
5.2 Ompenenenue, Teopema, CleACTBUE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
1 Yucna ¥ BIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AEIMMOCTH UEIBIX YUCEI
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3aresneM. CBoiicTBa cTeneHH
1.3 Jlorapudm yucna. JlecaTuuHble 1 HaTypaibHbIE JOrapu(MbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol
2.2 [IpeobpazoBanue BEIpaKEHHA, COAEPIKALINX CTEIIEHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3zaTenbHbIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUH. Perienne mMpUKIaAHBIX 3a/a4 C MOMOIIBIO CUCTEMbI
' JIMHEUHBIX YPAaBHEHUN
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2.7

Cucremsl COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a7ad U

28 3a[a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U pealbHOU KU3HU
3 DOyHKINUH U TpaPUKH
Oynkuus. Ilepuomuueckne ¢yakmuu. I[IpoMeXyTKM MOHOTOHHOCTH — (YHKIIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI QyHKIIMH. Hanbonpiiee n HanMeHblee 3HaueHue GyHKIUU
Ha NIPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U Ipaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUN IS peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKIUH U1 MCCIEIOBaHUS HPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpPbIE BO3HUKAIOT MPH PELICHUU 33734 U3 JPYruX y4eOHBIX MPEeIMETOB U peabHON
KHU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsbiBable GyHKIMN. MeTOA HHTEPBAIOB /71 pEILIEHHs] HEPABEHCTB
4.2 [TpousBonHas Gynkuuu. ['eomerprueckuil u Gpu3NIECKU CMBICI IPOU3BOIHOM
43 [IpousBoaHbIe 3eMeHTapHBIX (GyHKINH. DOPMyITBI HAXO0XKIECHHUS TPOU3BOJHON CYMMBI,
' NPOM3BEACHUS M YAaCTHOTO (DYHKIUH
[IpumeHeHne MNPOU3BOAHOM K HCCIENIOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxaeHue HauOoJbIIEro M HaMMEHbUIETO0 3HAaueHUs (YHKIMHM Ha
OTpe3Ke
45 [IpumeHeHre TPOM3BOJHON JUISI HAXOXKIACHUS HAWIYYIIETO0 PEUICHUS B TMPHKIATHBIX
' 3ajaydax, JAJIs ONpeaesIeH!s] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyInoil ui rpadukom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
47 Wnterpan, ero reoMerpuyeckuii M (uznyeckuii cMbici. BbluuciieHue mHTErpana 1o

dopmyne Hetotona — JleiiOnuna
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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kkypca «BeposTHOCTP M CTaTHCTHKa»
6a3oBoro ypoBHs ansi oOyuaromuxcs 10 —11 kmaccoB pazpaboTaHa Ha OCHOBE
denepanbHOr0 rocylapcTBEHHOrO  00pa30BaTENIbHOTO  CTaHJApTa CPEIHEro
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbIBIAEMBIX K MaTeMaTH4eCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl OOecriedMBaeT OBJAJICHUE KIIOUEBBIMU
KOMITETEHIMSIMH, COCTABIJIIOIIMMHI OCHOBY JJIsl CAMODPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYIbTYPHOIO, IUYHOCTHOTO M IO3HABATEILHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebnsiii kKypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOM 1mKoyibl. Kypc mpegHazHadueH ajis (GopMHUpOBaHUS y OOydarolIuxcs
CTaTUCTUYECKON KYJbTYpbl W TMOHUMAHUSA PpOJM TEOPUHU BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JIJIsi U3yUYCHUS CIIy4alHBIX COOBITHM, BEJIUYUH U
npoiieccoB. [lpu m3ydeHum Kypca oOOramarTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS N3MEHYMBOTO MUPA, PA3BUBACTCS] TOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MAaTeMaTHYECKUX METOJOB MO3HAHUS KaK HEOThEeMJIEMON 4YacTu
COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopaepkaHue Kypca HalpaBJiI€HO Ha 3aKPEIJICHUE 3HAHWMW, MOJYyYECHHBIX MPHU
M3yYEHUH Kypca OCHOBHOW IIKOJIBI M HA Pa3BUTHUE MPEICTABICHUN O CIIyYaWHBIX
BEJIMYMHAX M B3aMMOCBA3AX MEXIYy HHUMH Ha BaXHBIX NPUMEpPAX, CIOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTrcTBHMM C yKa3aHHBIMH LIENSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» CpPeIHEH IIKOJbI Ha 0a30BOM YPOBHE BBIJICICHBI
CJIEIyIONIUE OCHOBHBIE coOjiep)KaTenbHble JUHUHU: «CiydailHbie COOBITHUS W
BEPOSATHOCTIY, «CydailHble BEJTMYMHBI ¥ 3aKOH OOJIBIITUX YUCEID».

BaxHyro d4acTp Kypca 3aHMMAaeT M3YYCHHME TE€OMETPUYECKOrO0 U
OMHOMMAIILHOTO PAaCIPEICIICHU M 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeJbHBIM U HOPMAJIbHBIM PACTIPE/ICTICHUSIMU.

Conepxanue mauHuM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOM i1 (pOpMUpPOBAHMS TPEJCTABICHUN O pacIpeieieHud BEPOSITHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TaKXKe dTa JUHUA HEOOXOoJMMa Kak
0aza I W3ydeHHs] 3aKOHAa OONBIIUX YHucel — (YyHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE U HMMEIONMIET0 MaTEeMaTUYECKYIO
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dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEAIaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJILHBIM HCITOJIb30BAHHEM MaTEMaTHUECKOTO (hopMan3Ma.

Tembl, CBSI3aHHBIC C  HENPEPBIBHBIMH  CIIYYalHBIMH  BCIIMYMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU M W3YYCHHH CIyYJailHBIX
SIBIICHUH C MOMOIIBI0 HEMPEPBIBHBIX (QYHKIHA. OCHOBHOEC BHUMAaHUE YCISICTCS
MOKAa3aTeIbHOMY W HOPMAJIbHOMY PpacIpeIeCHHsIM, TIPH 3TOM IPEIIoiaraeTcs
O3HAKOMHUTEIIFHOE W3yYeHHEe Mmarepuana 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(haxToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusydyenue kypca «BeposiTHOCT M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHUE KaXJOro roja oOyyeHus, BCero 68
y4eOHBIX YacOoB.

COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

[IpencraBieHre MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apudmerrnyeckoe, MeauaHa, HauOoiblllee M HAUMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCHUs U CTAaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CayyaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DJIeMEeHTapHbIE
coObITHs (MCX0Jbl). BeposSTHOCTH ClydaitHOTO COOBITHSA. BauM30CcTh 4acTOTHI M
BEpOSITHOCTH ~ coObITM.  CilydailHble  ONBITBI € PaBHOBO3MOKHBIMU
AIIEMEHTApPHBIMU  COOBITUSIMU.  BepodATHOCTM  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSAMU: NepeceueHne, 0O0beAUHEHNE, IPOTUBOMOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSITHOCTEH.

VYciloBHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
sKkcriepuMenTa. @opmyiia MoHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

KomMOunaropHnoe npaBuino ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucio
coueranuil. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanuss. Cepusi HE3aBUCHMBIX HCHOBITAHUM 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX HUCIIbITAHUN bepHyIun.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHAJILHOE.
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11 KIIACC

UucinoBble  XapakTEPUCTUKU  CIyYalHBIX  BEJIWYMH: MAaT€MaTHYECKOE
OKMJIAHUE, JHUCIIEPCHs MW CTAHIAPTHOE OTKJIOHEHuWe. lIpumeprsl mnpuMeHeHus
MAaTeMaTHYECKOTO0 OXKWJAHUs, B TOM YHUCIE B 3aJadax M3 NOBCEIHEBHOW JKHU3HU.
MareMatnyeckoe OxugaHue OMHAPHOW CIy4yalHOUM BelIW4YMHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIy4aliHBIX BEJIMYMH. MaremMaTU4ecKoe OXKHIAHUE W
JUCTIEPCUsl TEOMETPUYECKOTO U OUHOMHMAIIBHOTO pacpeeIICHU.

3akoH OOJIBIIMX YHUCEI MU €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIy4aWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacrpeneneHus. 3aadn, NPUBOISIINE K HOPMAIbHOMY pacupenenenuto. llonsatue
O HOPMAJIBHOM PacCIIpEEICHUN.

IHJIAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO MpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHUe:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIEerocsl Kak akKTUBHOTO
U OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
mpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aUMOJCHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
IIPOLUIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUKMCKON MAaTEMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAaHUIO ATUX JOCTI)KCHUW B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
DKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTUYECKOTO  IIOBEICHMUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:
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ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3jIMYHbIX BUAOB UCKYCCTBA.
Dusnyeckoe BOCIIUTAHUE:
cOPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKue 3HaHUS B
UHTEpecax 3J0pOBOTO M OE€30MacHOro 00pasa JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (310pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeSATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOHUS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIN BHIOOP
Oynymeil npodeccun W peaM30BbIBATH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHNI0 HA TMPOTSHKEHUU BCEH JKW3HH; TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, IMOHWUMAHHUEM BIUSHUSI
COIMATBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpoOJieM;
OpUEHTallel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIS pelieHus 3aaad B
0o0JIaCTH  OKpYXKAromIel cpebl, TUIAaHUPOBAHMSI TOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX TTOCJICICTBHM JJISI OKPYKAIOIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKh Kak c¢epbl UYeJOBEYECKON ACATEIBHOCTH, JTamoB &
pa3BUTHS M 3HAYUMOCTH I PAa3BUTHs [MBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTUYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro MpeameTa
«Maremartukay XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIbHBIMU
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NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUSHBIMU
oelicmeusiMuU, YHUBEPCANTbHbIMU PecYIAMUBHBIMU OCUCBUAMU.

1)  VYuueepcanvnvie  nozmasamenwvuvie  Oelicmsus, — obecneuusarOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCaowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
UCC1e008amenbCKux onepayutl, yMmeHut pabomamso ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUN MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpEJEICHUs]  MOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJIacCU(pUKALMK, OCHOBAHUA MJIsi OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpa30OBBIBATh  CYKJICHUS:
YTBEpIAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (paKTax, JAHHBIX, HAONIOAEHUSX U YTBEPKIACHUSX;
npemjaraTb  KpUTEPUM U BBIABJICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e Ji€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOATEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUN (MIpsIMble U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPhl W KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJbI;

e BbIOMpaTh CcHoOcCOO pemeHuss yd4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BapUAaHTOB peEUIeHMs, BbIOMpaTh Hauboyee MNOAXOASAIUNA C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabcKme 1eiicTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HMCKOMOE€ M  JaHHOe, (OpMHUPOBATH  TUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0BbEeKTa, SIBJICHUSA, TPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;
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CaMOCTOSITENIEHO (hOpMyIHpOBaTH 0000IIEHUSI M BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE Ipollecca, a TaKKe BBIIBUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmanmeii:

2)

BBISIBJIAITH AepUINUTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIs PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHPOPMALMI0 W3  HCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM IpeICTaBICHHUS;
CTPYKTYpUPOBaTh UHGOPMAIUIO, TIPEACTABIATh €€ B PAa3INYHBIX Popmax,
WLTIOCTPUPOBATh IpapuuecKi;
OLICHUBATH HaJEXKHOCTD uH(popMaluu 10 CaMOCTOSITEIIbHO
c(OPMYIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie  KomMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYYATOUWUXCAL.
OO01menue:

BOCHPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU M LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHUS IO
X0y pelIeHUs 33/1a4i, KOMMEHTUPOBATh MOJyUYEHHBIN pE3yJIbTaT;

B X0JI€ 00CYKJEHHs 3a7aBaTh BOMPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHanora, oOHapy»uBaTh pa3iMuuMe U CXOJICTBO IMO3ULIHNA; B
KOPPEKTHOI popme GpopMyIrpoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHUBUyaIbHON PabOThI MPY PENICHUH YISOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpeensiTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UIEHAMHW KOMAaH/IbI,
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OLICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvhoie pezynamueHole oeticmaus, obecnequsaiom
Gdopmuposarue cmviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pEIICHUs C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENbHOM pediieKcuu Kak OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJibTara peleHusl MaTEMAaTHIECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIE€ATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSICHSTH
MPUYUHBl JTIOCTHKEHHSI WIM HEIOCTHKEHHS PE3yJbTaTOB AECATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

UutaTh ¥ CTPOUTH TAOTUIIBI U TUATPAMMBI.

OnepupoBaTb  MOHATHSMHU:  CpeAHEe  apupMETHUYecKoe,  MeauaHa,
HanOoJIblIee, HAMMEHbBIIIEE 3HAUEHHE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUSMU: CIyYalHBIM SKCIIEPUMEHT (OMBIT) U CIIydailHOe
COOBITHE, BJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIN HMCXO0J]) CIIy4allHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HaXOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B HU3YUYEHHBIX CIyYalHBIX
DKCIEPUMEHTAX.

Haxonute u ¢opMynupoBath COOBITHS: TIEpeceUYCHHE W OOBEIUHEHUE
JAHHBIX ~ COOBITUH, COOBITHE, TPOTUBOIOJIOKHOE  JIAHHOMY  COOBITHIO;
MOJI30BAThCS AUAarpaMmaMu Oisepa u GpopMyIlioN CII0KEHHUS] BEpPOSTHOCTEH MpHU
peLIeHNH 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHas BEPOSTHOCTb, HE3aBUCUMBIE COOBITHUS;
HaxOJWUTb BEPOATHOCTH C IOMOINBIO MPaBUJIa YMHOXEHHUs, C ITOMOLIBIO JEpPEBa
CJIy4allHOIO OIBITA.

[TpumeHsaTh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a]1a4.
33



OnepupoBaTh MNOHSATUAMM: HCHBITAHUE, HE3ABUCUMBIE HCIBITAHUS, CEpUs
UCTIBITAaHUM, yCHeX W HeyJada; HaXOAUTh BEPOATHOCTH COOBITHI B CEpUH
HE3aBUCHUMBIX UCIBITAHUH JI0 MIEPBOTO yCIieXa; HAXOJIUTh BEPOSITHOCTUA COOBITUN B
CEepHM UCTIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CIy4YaiHasT  BEJIMYMHA,  paCIpEIEIICHUE
BEPOSATHOCTEN, TarpaMMa paclpeIeICHuUs.

11 KIIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUH  CIy4yalHOM  BEJIMYMHBI 110
pacrpeIeICHUI0 WIH C OMOILBIO JUATPAMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUIAAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPHUMEHSIETCS MaTEMAaTUYECKOE OXKHUAAHWUE CIYYaWHOW BEIWYMHBI HAXOIUTH
MAaTeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPEIEIICHHUIO.

WMeTh nipeAcTaBiIeHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTh npencraBiieHue 0 HOPMaJIbHOM PacCIIpeIeICHUH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

KoanuectBo yacos DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

HaunumenoBanue

Pa3ac/ioB U TEM B Konrpoubnbie IIpakruyeckue
cero
NporpamMmMbI padoTbl padoTbI

[IpencraBnenue
JaHHBbIX 1

4 bu6anoreka LIOK
onucarenbHas

CTaTUCTHKaA

CrydaifHble OTIBITHI 1 bubnuotexa [JOK
CIly4JaiiHbIe COOBITHUS,

OTIBITHI C

PaBHOBO3MO>KHBIMU

3J€MEHTapHBIMU

HCXO0/IaMU

Onepanuu Haj bubnuotexa [JOK
COOBITHAMU,
CII0’KEHUE
BEPOATHOCTEMN

VYcnoBHas bubnuotexa [JOK
BEPOSITHOCTB, JIEPEBO 6

CIIy4aifHOTO OMBITA,
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dhopmysa mosHON
BEPOSITHOCTH U
HE3aBUCHMOCTb
COOBITHIA

DNeMEeHThI
KOMOWHATOPUKH

bubnunorexa LIOK

Cepun
OCJIeJ0BAaTEILHBIX
HUCIILITAHUN

Cityyaiinbie
BEIMYHHBI U
pacrnpeeneHus
O06001enue u

cUcTEMAaTHU3alUsA
3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 KVIACC

34

bubnunoreka LIOK

bu6nmoreka [IOK

HaumenoBanue

Ne

pa3aesioB U TeM
n/n

NPOrpaMMmblI

MaremaTrudeckoe
OXHUJIaHWE
CIIy4anHON
BEJIMYUHBI

KoJsnuyecTBo 4acoB

Bcero

KonTposabHble
padoThI

IIpakT4yeckue
padoThI

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK

Hucnepcus u
CTaHIapTHOE
OTKJIOHCHHE
CIIy4anHON
BEJIMYUHBI

bu6mmoreka [IOK

3aK0oH OONBIINX
Yucel

bu6mmorexa [IOK

HenpepsiBHbIE
CIIy4JaitHbIe
BEJTMYMHBI
(pactipenenenusi)

Hopmansnoe
pacnpeneneHus

bu6mmorexa [IOK

bu6nmoreka [JOK

35




IToBTOpEHUE,
000011IEHE U
CHCTEeMaTH3aIus
3HAHUMN

19 2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 2 3

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMBbl CpeHEro 001mero 00pa3oBaHus
pe3yJabTara
6 Teopus BeposTHOCTEN U CTaTUCTHKA
6.1 YuTtarh U CTPOUTH TAOJIULIBI U JUATPAMMBbI
6.2 OnepupoBath NOHATUAMU: CpeAHee apuMeTHUECKoe, MeInaHa, HauboblIee,
HauMEHbIIIee 3HaYEHUE, pa3Max MacCUBa YHCIIOBBIX JIaHHBIX
OnepupoBaTh MOHATUAMH: CIy4alHbIM SKCIIEpUMEHT (ONBIT) M CclydaiHoe
COOBITHE, 3JEMEHTapHOE COObITHE (SJIEMEHTApHBIH HCXOA) CIY4alHOro
6.3 OIIbITa; HAXOJUTh BEPOSITHOCTH B OINBITAX C PABHOBO3MOXXHBIMHU CIIy4allHBIMU
COOBITUSIMM, HAXOJUTh M CPAaBHUBATh BEPOSTHOCTU COOBITMH B H3Yy4EHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX
Haxoauts u ¢popMynupoBaTe cOOBITHS: MEpeceUeHUE U 0ObEJUHEHUE JaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAaHHOMY COOBITHIO; I10JIb30BaThCS
' auarpamMmmamu Oisiepa u (GopMyJION CIO0XKEHUs BEpOSATHOCTEH MpPU pelieHUH
3a1a4
OnepupoBaTh NOHSTHUSMH: YCIIOBHasi BEPOSITHOCTh, HE3aBHCHMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IpaBWIa YMHOXXEHHS, C IOMOIIBIO
JiepeBa CIIy4aliHOT O OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE IPABUIIO YMHOKEHUS TIPU PEILIEHUH 3a7a4
OnepupoBarTh MNOHATHUSAMH: HCIBITAHUE, HE3aBHCHUMBIE WCIBITAHUS, CEPHS
6.7 UCTBITAHUN, YCIeX W Hey/lada; HaXOAUThb BEPOSTHOCTH COOBITMH B Cepuu
' HE3aBHCUMBIX HCIBITAHUN JI0 TEpPBOTO YCleXa, HAaXOAUThb BEPOSTHOCTU
COOBITHH B cepuH UctibITanui bepHysn
6.8 OnepupoBaTb  NOHATUAMM:  CilydaiiHas  BEJIMYMHA,  paclpeaciieHue
' BEPOATHOCTEN, JUarpaMma pacripeesIeHus
11 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
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MpoBepsieMoro  00pa3oBaTeJbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHms
pe3yJbTara
) Teopust BeposiTHOCTEN U CTaTUCTHKA
51 CpaBHuBaTh BEPOATHOCTH 3HAYCHU M CIy4aitHO# BEJIMYUHBITIO
' pacnpeeNieHUI0 WK ¢ TOMOUIbIO AUarpaMM
OrnepupoBarh MOHSATHEM MATEMaTHYECKOTO OXHUAAHUS, MPUBOIUTH MPUMEPHI
5.2 TOTO, KaK NMPUMEHSETCSI MaTeMaTHYeCKOe OXKHJIaHUE CIIy4ailHON BEIHYWHBI,
HaXOJUTh MAaTEMaTUUYECKOE OKUIaHHE 110 TaHHOMY pacIpeieICHUIO
5.3 NmeTh nipencTaBiieHne 0 3aKOHE OOJIBIINX YHCEN
5.4 Nwmets npencTaBieHrne 0 HOpMajabHOM paclpeesieHuu

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
6 Teopus BEpOATHOCTEN U CTATUCTHKA
[IpencraBnenne MaHHBIX C MOMOIIBIO Tadmui ¥ auarpamm. Cpennee apupMeTHUYECKOE,
6.1 MeaMaHa, HauOoJblllee M HAUMEHbIIEe 3HAYEHMs, pa3Max, AMCIEPCUs U CTaHIApTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB
CrnyualiHple SKCHEPUMEHTHI (OMBITHI) W ClydailHble COOBITHS. DJeMEHTapHbIE COOBITHS
6.2 (ucxonpl). BepoATHOCTH cllydalHOTO COOBITHS. bBIM30CTH YacTOTBIM BEPOSITHOCTH
' coObiTuii. CiydaiiHble OIBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHH B OIBITAXC PAaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Omnepanuu HajJ COOBITUSIMM: TepeceyeHHne, 0ObeINHEHHE, MPOTHUBOIOIOXKHBIE COOBITHS.
' Juarpammsl Olinepa. @opmyra CI0KEHUS BEPOATHOCTEN
6.4 VYcioBHas BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEU. [[epeBo ciydallHOro dKCIIEpUMEHTA.
' ®dopmyna MoaHON BepoaTHOCTH. HezaBucumbie cOOBITHS
6.5 Kom6unartopHoe npaBuio ymHoxkeHus. [lepecranoBku u daxtopuan. Yucino coueTaHui.
' Tpeyronbuuk Ilackans. @opmyna Ounoma HetoToHa
bunapHbIii cy4aifHbIN ONBIT (MCIIBITAHUE), YCIIeX U Heyaauya. HesaBucumble UCTIBITAHUS.
6.6 Cepust HE3aBUCHUMBIX HCIBITAHUN A0 nepBoro ycnexa. Cepus HE3aBUCHUMBIX HUCTIBITAHUN
bepnynnn
6.7 CnyuaiiHas BenuuuHa. PacnpeneneHue BeposiTHocTed. Jlumarpamma pacrpeeneHus.
' [Tpumeps! pactipeiesieHUi, B TOM YHCIIE TEOMETPUUYECKOSH OMHOMHUAIEHOE
11 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
5 Teopus BEpOsSTHOCTEN U CTATHCTHKA
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5.1

5.2

YucrioBble XapaKTEPUCTHKH CIyYailHBIX BEJIMYMH: MAaTeMaTHYeCKOe OXHIaHUuE,
AMcHepcHs W CTaHIAApPTHOE OTKJIOHEHWe. lIpuMepbl NpHMEHEHHS MaTeMaTH4ecKOro
OXHJaHMSA, B TOM YHCIE B 3a/Ja4aX M3 IIOBCEJAHEBHOM XM3HM. Maremaruueckoe
OXHJaHWe OWHApPHOHM ciydailHOM BenMYMHBL. MaTeMaTHYeCcKoe OXHIAHUE CYMMBI
CJIy‘-I&ﬁHbIX BEIMUMH. MaTeMaThndecKkoe OKHMIaHHUC U AUCIICPCUA T'COMCTPUUCCKOIoO H
OMHOMMAJIBHOTO paclpeieeHui

3akoH OOJBIIMX YHCEN M €ro POJb B HayKe, IpUpoAe U olmiecTBe. BEIOOpOUHBIN METO
HUCCIIETOBAHUN

5.3

IIpuMepsl HENPEPBIBHBIX CIy4YalHbIX BENIWYMH. [IOHATHE O IJIOTHOCTH paclpeleacHUs.
3ajauyy, NPUBOJALIME K HOPMAJIbHOMY pacrpezaeneHuto. lloHarne o HopMaabHOM
pacnpeneseHnn
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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOTOTPAaHHUKHA M Te€jJa BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00OCHOBaHMHU MaTEeMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTHKHU B MIPOBEICHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTEIbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue o0pa3zoBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb HEOJHOKpPATHO. OTO TMO3BOJIAET OpPraHW30BaTh  OBJAJCHHE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00YyYaIOIIUXCs, pacIUpss U YIriIyossis
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUH Ha YIIyOlIEHHOM YPOBHE MO3BOJISAET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBJISAIoNIe yueOHOro npeamera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha YrIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEJI0).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTB IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapayyieNbHONW MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, NPaBWIbHAS TPEyrojibHas NUpamMuaa M MPaBHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBWIBHOM MHOTIOIPAHHHUKE: CUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABIECHHbIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPbI. [IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE IPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIlcHUS Ha TUIOCKOCTH. Pa3BépTka muimmHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MUPaMUIbl U KoHyca. O0BEM mapa U I1apoBOro
CeTMEHTA.
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KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
WIMHApP, ONHUCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUYECHMI: METOJ CJIEIOB, METOJ BHYTPEHHEIO MPOEKTHUPOBAHUS, METOJ IEpeHOCca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cUCTEeMa KOoOpAuHAT B mpocTpancTBe. Koopauuatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JIBrkenus rpoctpancTBa. OtobpaxkeHus. JIBuxKeHUS U paBEHCTBO QUTYD.
OO6mue cBolicTBa ABMKEHUM. BUpl IBMKEHUH: apaJIeIbHbBIN ITepeHocC,
LEHTpaJbHAsi CAMMETPUS, 3€pKaJIbHAasi CHAMMETPUSI, IOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
KYPCA «TEOMETPHUS» (YTJTYBJIEHHBIM YPOBEHD) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaknanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4je€Ha  POCCHICKOro  00IlecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUMH,
NpoIEeAYp TPaKIAHCKOro o0OIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aMMOJICHICTBOBATh C CONMAIBHBIMA HMHCTHUTYTAMH B COOTBETCTBHH C WX
GYyHKIUSIMHU ¥ HA3HAYCHUEM;
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2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKITaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTUX HayKax, TEXHOJIOTHsSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTHYeCKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHUYECKHWE 3HAHHUS B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (U3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEILHOCTHIO;

6) TpyoBoe BocnuTaHme:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpUCHTAIIHS
Ha TPUMEHECHHE MaTEeMAaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karoliel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
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MaTeMaTHYeCKON HayKd Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTM JUIA PA3BUTHSA LMBWIM3ALMUH, OBJIAJACHUE S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTypOM KaK CpPEACTBOM IIO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYIO M MCCIEIOBATEIBCKYIO JESITEIBHOCTD
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXAYy MOHATUIMH, (HOPMYIUPOBAThH
OTIpe/ICICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAITUH,
OCHOBaHWSI /711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUSHHM 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIHLHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHIM
(mpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIHI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebCcKue IeiiCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHN WHCTPYMEHT TTO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITCIIBHO CIJIAHUPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa, SBJICHHUS, TPOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOJIOMCHUS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;
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IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH
IIPEATIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanmeii:

BBISBJIATH JeOUUUTH MHPOpPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pELICHUS 33/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIMIO DPA3NUYHBIX BUIOB H
(GopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WTIOCTPUPOBATh IpapuuecKy;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B X0Jie OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoi 3ajadd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOMCK
pEIICHUsA, COMOCTAaBIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jrajora, oOHapy)KMBaTh Pa3IMyue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YIbTAThI PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaAHMUSI,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

COCTaBJISITh IJIaH, JITOPUTM PELICHUS 3a/lauH, BBIOUpATh CIIOCOO pELIeHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JACHMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB, BIALETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelIeHHs
MaTEMaTHYECKOM 3a1auH;
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MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHKHYTh TIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENCTB, JaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHUKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW U MHAUBUAYaJIbHOM
paboThl TpU pEHIeHHH YYEOHBIX 3a7ad, MNPUHUMATh 1eJIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUIIBI pabOT, MIOTOBApWBATHCS, OOCYXHaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCYXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATH
KaueCTBO CBOETO BKJAaJa B OOIIMN MPOAYKT MO KPHUTEPUAM, CHOPMYITHPOBAHHBIM
Y9aCTHHUKAaMHU B3aUMOJICHUCTBHSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUAMH CTEPEOMETPUU TIpU
pEIIeHNH 33729 ¥ IPOBEJCHIHN MaTeMaTHIECKUX PAacCyKICHUH;

e TPHUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPHU PEHICHUU
reOMETPUYECKUX 3a/1a4;

e KJACCU(PUIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATHUSAMHU, CBSI3AHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IJIOCKOCTBIO;

e CBOOOJHO OTMEPUPOBATH MOHITHUSIMU, CBA3aHHBIMA C MHOTOTPAHHUKAMU;

e CBOOOIHO pacmo3HAaBaThb OCHOBHBIC BHIbl MHOTOTPAHHUKOB (TpU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunena, Kyo);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(UKAIINH,

e CBOOOAHO ONEpUPOBATH  IOHATUSMH, CBS3AaHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;
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BBITIOJIHSTD napasuieiabHOe, LEHTpaIbHOE u OpPTOTOHAJILHOE
NPOEKTUPOBaHKUE (UTYp Ha IJIOCKOCTh, BBHINOJIHATH U300paxkeHus Guryp
HAa TIOCKOCTH;

CTPOUTh CEYEHUS] MHOTOTPAaHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TMpU3Ma,
NUPAMUJIA), FTEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOO/IHO ONEPUPOBATh MOHITUSIMHU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUU
(burypsr;

CBOOOIHO OINEPUPOBATH MOHSTUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemath 3adadyd Ha JI0Ka3aTeIbCTBO MAaTEeMAaTHMYECKUX OTHOIICHUU W
HAXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PEIICHNN MaTeMaTHYECKHUX 3a/7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEMIINE MPOrpaMMHBIE CpPEACTBA U IJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUIECKIX 33]1aY;
U3BJIEKaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX;

OPUMEHATHh T[OJY4YCHHbIE 3HAaHWS Ha T[pPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pPEaTbHBIE CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce TMOWCKa PpEeHIeHWs] MaTeMaTH4ecKd  chopMynrpoBaHHOU
npo0JsieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBaTh MOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM I'€OMETPUUYECKUX
MOHSATUH W TEOpeM, ammapara anreOpbl, pelraTh MpaKTUYECKUue 3a/aadd,
CBSI3aHHBIE C HAX0XJICHUEM T€OMETPUUECKUX BEINYNH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX dSTamax pa3BUTUS T€OMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oGyyaronuiicss HayquTCs:

CBOOOJIHO OINEPUPOBATh TMOHATHSIMU, CBSI3AHHBIMU C IUJIUHIPUYECKOU,
KOHMYECKOW U ChepudyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHITUSIMH, CBSI3AHHBIMU C TE€JIAMU BPAILUCHUS: [IWJIMHAPOM,
KOHYyCOM, c(hepoit u mapowm;

49



pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJT BPAIICHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AaHHBIMA C KOMOWHAIIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIYUCIISITH COOTHOLIEHUSI MEXKTY TUJIOMIA/ISIMU OBEPXHOCTENH U 00bEMaMHU
IIOJOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
pelaTh reOMETPUYECKHE 3aJa4l Ha BBIUHUCICHUE YIJIOB MEXIY MPAMBIMHU
U IUIOCKOCTSIMU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEIIECHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUsST MHOTOTPAaHHUKOB M TEJl BpalleHUs IMpHU
[apaJyIe]IbHOM  IIEPEHOCE, LEHTPAIBHOM CHUMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LWJIMHIpA
(mapayuieTbHO U MEPHEHIUKYJIISPHO OCH), CEUCHUSI KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METO/Abl TOCTPOCHHSI CEUECHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOCKTUPOBAHMUSI, METO]I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSATh TeOMETpUUeCKre (HaKThl IJISi PEIICHHUS CTEPEOMETPUUCCKUX
3a/1a4, MOPEANoJIararllinX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCJIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOW 1 HESIBHOH (hopme;
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pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUHA U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHWUS  Ha  TIPaKTUKE:  CpPaBHUBATh,
aHAJIM3UPOBATh U OLIEHUBATH PEaJbHbIE CUTYallUH, IPUMEHATh U3yYECHHbIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpPOILlECCE IMOUCKA  pEUICHUS
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBbI,  MOJIEIUPOBATH
peajbHbIe CUTYallUd Ha SI3bIKE T€OMETPHH, HCCIEOBAaTh MOCTPOCHHbIE
MOJINIA C UCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHSITHH U TEopewm,
anmapata anreOppl, pemiaTb MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS IE€OMETPUM Kak

COCTaBHOM 4acTH (I)YHI[aMeHTa pPa3BUTHUA TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (umposBbie)
pa3jiesioB U TeM Bcer Kontpoabusl IIpakTuyecku
n/n o0pa3oBaTe/bHbI
MpOorpamMmbl 0 e padoThbI e pabdoThbI
e pecypchbl
Beenenue B
1 23 1 bu6anoreka LIOK
CTEpEOMETPUIO
Bzaumnoe bu6anoreka LIOK
aCIOJIOKEHUE
2 P 6 1
IPSIMBIX B
IIPOCTPAHCTBE
ITapaieapHOCTD bu6muoreka [JOK
IPSMBIX U
3 P 3 8
IUIOCKOCTEH B
IIPOCTPAHCTBE
IlepnenAUKyIApPHOCT bubmuorexa [IOK
b MIPSAMBIX U
4 S 25
IJIOCKOCTEH B
MIPOCTPAHCTBE
5 VYripl ¥ paccTosHUA 16 1 Bubmiorexa HOK
6 MHororpaHHuKu 7 1 Bubmorexa HOK
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Bexkrops! B
IIPOCTPAHCTBE

12

bubnunoreka LIOK

IToBTOpEHME,
00001IeHNE 1
cUCTEeMaTU3aIus
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6

11 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbI

KoanuecTBo 4acoB

Bcero
padoTbI

KoHTpoJbHbIe

IIpakTHYeckue
padoTbI

DJIeKTPOHHbBbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

AHanutnyeckas
reoMeTpus

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIsI
3HAHHUH

O0BéM
MHOTOTPaHHHKA

15 1

15 1

17 1

bubnunoreka LIOK

bubmuoreka [{OK

bu6nmorexa LIOK

Tena BpameHus

[Tnomanu
MIOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Teln

JBro>xeHus

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allHs
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOTPAMME

24 1

17 2

102 8

bubmmoreka [IOK

bubnmorexa LIOK

bu6anoreka LIOK

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI
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10 KIIACC

Kon IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOYKA, MpsAMasi, INIOCKOCTb
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HHUX IMPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: TAPAJUIETBHOCT UM HEPIEHAUKYISPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KnaccudunupoBaTe B3aUMHOE pACHONOKEHUE MPSAMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYI'PAaHHBIA YTOJI, TPAaHU JBYIPAHHOTO YTJIA,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYrpaHHOro yria
76 OnepupoBaTh TOHSTHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIT
' MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIBHBIA MHOTOTPAHHUK
77 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamujaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccupummpoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJacCU(pUKaluu (BBIIYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapalieenueabl)
7.9 OnepupoBaTh MOHIATUSIMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOCHUS CEUEHUH MHOTOTPAHHUKOB, UCTIONB3YS
' METO/I CIIE/IOB
CtpouTh CeYEHHST MHOTOTPAHHHKOB METOJOM  CIIEZIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TJIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPHUYECKUX BEIMYMH 1O oOpasnam
WIK alTOPUTMaM, TPUMEHSSI W3BECTHBIC AHAIMTHYECKUE METOJBI IPHU
7.12 peIIeHWH  CTAaHJIAPTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYHCIICHUE
paccTosSHUN MEXIy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOYKHUIO
TUIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TIPSIMBIMU
Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPHUYECKUX BEIMYMH MO oOpasiam
WIK alTOPUTMaM, TPUMEHSS HW3BECTHBIC AHAJIWTHYCCKHE METOJIBI TIpH
7.13 pEUICHNH CTaHIAPTHBIX MaTEMAaTHYECKHX 3aJad Ha BBIYHCICHUE YTJIOB
MEXY CKPEIIUBAIOIIUMUCS TPSIMBIMU, MEXKIY MPSAMONW U IUIOCKOCTHIO,
MEXy TUNIOCKOCTSIMU, ABYT'PAHHBIX YTJIOB
7.14 Beraucisate 00BEMBI U TIIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,

53




nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIAAsIMU TOBEpXHOCTEH, 00BEMaMU OJOOHBIX MHOIOIPaHHUKOB

OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M

15 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI
W3BnekaTtb, mnpeoOpa3oBbIBaTb U MHTEPIPETUPOBATh HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeaCcTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTs reomerpuyeckue GakThl IJI PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjad, NOPEANOoNaralollliX HECKOJbKO IIaroB pELIeHUs, €CJIM YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH popme
718 IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' JKU3HH, PACIIO3HABATH MPOSIBIICHIE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MOSydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTYallUd U NMPUMEHATh U3Y4YECHHBIE TIOHATHS B IPOILEcCe MOUCKA peIeHUs
MaTeMaTHYecKu c(HOpPMYIUPOBAHHOM NMPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUd Ha s3bIKE T'€OMETPHUHU, HCCIEe0BaTh IOCTPOCHHBIE MOJIENIU C
UCTIOJIB30BAHUEM T€OMETPUYECKHUX TOHATHA U TEOpEM, ammapara aireOpsl,
pemiatb ~ MpaKTHYECKWE  3aJadd,  CBS3aHHbIE C  HAaXOXKICHUEM
re€OMETPHUECKUX BEITHIUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh TOHATHAMH: IFJIMHIPHUYECKAs MOBEPXHOCTh, 00Opa3yromye
6.1 WIMHAPUYECKOW TOBEPXHOCTH, IIMIIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudecKkasi IOBEpXHOCTh
6.2 PacrniozHaBaTh Tena BpaieHus (LHIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IAPOBOU CEKTOP
6.6 Bbraucnarte 00BEMBI M IUIOMANM  TTOBEPXHOCTEH TN  BpalleHUS,
' TEOMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
6.7 OnepupoBaTh NOHATHSMM: MHOTOTPAaHHMK, BIHMCaHHBIH B cdepy H
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ONHUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHMK WJIH TEIO
BpallcHUs

6.8

6.9

BEIMUCHSTE COOTHOIICHHSI MEXKY TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

N3o6paxath u3zydyaemble (GUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHH3Yy; CTPOUTh CEUYEHHUS Tej
BpalleHUs

6.11

W3BnekaTb, WHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WHGOPMALHIO O
NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (HUrypax, MpPeJCTaBICHHYIO Ha
YepTeKax U pUCYHKAX

6.12

6.13

[IpumeHsTh reoMeTpuueckue (QakThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3a/1a4, MPEAIOJIaralolX HECKOJIBKO INAaroB pEIICHUs, €CIU YCIOBUS
MIPUMCHCHHUS 3aJIaHbI B SIBHOU (hopMe

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBC

6.14

BI)IHOJIH?ITI) I[efICTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BeKTOpOB %1
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0ramaoT

6.15

6.16

6.17

[TpuMeHsTh paBUIIO NapajlieNenuIesa Npy CI0XeHUH BEKTOPOB

OnepupoBaTb NOHATHAMU: JI€KapTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJ
MEXy BEKTOpaMH, CKaJSIPHOE ITPOU3BENECHNE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPHI

Haxoauth cymMy BEKTOpPOB M MNpPOM3BEICHHE BEKTOpa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJIIPHOE IPOU3BENECHUE, PACKIAAbIBaTh BEKTOP IIO
JIByM HEKOJUIMHEapHBIM BEKTOpaM

6.18

6.19

6.20

3aJIaBaTI) IJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

Penrate HpOCTCﬁH.IPIC TCOMCTPHUYICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

Pemrate 3agaum  Ha J0Ka3aTrCJIbCTBO MAaTEMAaTHUYCCKUX OTHOIIICHUHU H
HAaXOXKIACHUC TCOMCTPUYCCKUX BCIIMYHUH II0 o6pa3uaM WU ajroputmam,
MMPpUMCHAA HU3BCCTHBIC MCETOABI npu peHICHUA CTaHAApTHBIX
MATEMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTeMIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIlMOHHBIE CHCTEMBI IIPU PEHIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

6.23

HpI/IBO)II/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
KM3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHHA HA IMPAKTHUKE. aHAJIMU3UPOBATL PCAJIbHBIC
CUTyallun U MPUMCHATH U3YUYCHHBIC MTOHATUA B IMPOLCCCC IMOUCKA PCHICHUSA
MAaTEMAaTHYCCKHU C(I)OpMy.]'IPIpOB&HHOfI HpO6JICMBI, MOZACIINPOBATE PCAJIbHBIC
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CUTyallUd Ha S3bIKE TE€OMETPHUH, HUCCIEIOBAaTh IMOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aireopsl,
pemiate  MpakTUYEeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
reOMETPUYECKUX BEIMYNH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMbIE B IMPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHU N

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U MIOCKOCTH, TeOpeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TJIOCKOCTH, MPOEKIUs GUTYphl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYToJIbHBIN Mapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE MHUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUJIbHAS U YCEUEHHAsl MUpaMHJA.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, kyo. IIpeacraBnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o6BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEX/y IUIOMIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CIIO)KEHME M BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopanHATel BEKTOpA.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkalsipHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a7a4
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MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
001ero ooOpazoBaHus

Bnagenne Meronamu J0Ka3aTeNbCTB, AITOPUTMAMH pEIICHUS 3a/1ay;
yMeHHe (OPMYIMPOBATh M ONEPUPOBATH MOHSTHUSIMH: OIPEICICHHE,
aKcuoma, Teopema, CJIeJCTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTENIbCTBO,
PaBHOCHUJIbHBIE (hopMyITUPOBKH; MIPUMEHSTh ux; yMEHHUE
dbopMynupoBatb 00paTHOE U MPOTHUBOIOJIOXKHOE YTBEPIKIEHUE,
NPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI, HCIOIB30BATh METO/I
MaTeMaTHYeCKON MHIYKIUU; MPOBOIUTH JI0Ka3aTeIbHbIe PaCCyKICHUS
NpU  pEIICHWH 3a7a4, OLEHMUBATh JIOTHYECKYI0 MPaBUIBLHOCTh
paccyXJeHMi; yMEHHE ONEepUpOBaTh MOHITUSAMH: MHOKECTBO,
MMOJAMHOKECTBO, OMEpPalMM HaJl MHOKECTBAMHU; YMEHHUE HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIM  anmapar JUisi ONHCAHMS  PEaTbHBIX
MIPOIIECCOB U SIBJICHUI M MPU PEIICHUH 337a4, B TOM YHCIIC U3 JIPYTUX
y4eOHBIX TPEIMETOB; YMEHHE ONEpUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTU; YMEHUE 3a7aBaTh U
OTMMCHIBATH Tpadbl Pa3IUYHBIMU CIIOCOOAMU; UCIIONB30BaTh rpadbl MPU

pelieHuu 3a1a4y

VYMeHue onepupoBaTh NOHATUSAMH: HATYypaJIbHOE YHCIIO, LEJI0€ YHCIIO,
CTENIEHb C LEJbIM I0Ka3aTelieM, KOPEHb HATypaJbHOW CTEIIEHH,
CTENEHb C PAllMOHAIBHBIM IOKa3aTelieM, CTENEHb C JEWCTBUTEIbHBIM
mokaszaTeseM, JOrapugM UucClla, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOJYJIIO, PAlMOHAIBHOE YHCIIO,
UppalMoHabHOE  YHCIO, MHOXECTBa  HATYpajbHBIX,  LIENbIX,
paloHaIbHBIX, JEMCTBUTEIBHBIX YHCEN; YMEHHE HCII0JIb30BaTh
MPU3HAKK JIEIMMOCTH, HAUMEHBIIUN OOIIMK JIeNMuTeNh U HauMEHbIIIee
olmiee KpaTHOE, aropuT™M EBKiIHIA IpU pelIeHu: 331a4; 3HaKOMCTBO
C pa3IWYHBIMU NO3UIMOHHBIMM CHUCTEMAMH CUUCIICHUS; YMEHHE
BBITIOJIHATH BBIUMCIICHHE 3HAUEHUN U MpeoOpa3oBaHMs BBIPAXKEHUN CO

CTeNeHsAMH U Jorapudmamu, npeoOpa3oBaHus IpoOHO-paMOHATIBHBIX
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BBIPQKEHUI; YMEHHE ONEpUPOBATh MOHSTUSIMU: MOCIEAOBATEIHHOCTS,
apudmernyeckass ~ mporpeccus,  TIeOMEeTpUYecKas  Mporpeccus,
OeckOHEeYHO YOBIBaloOIIass TeOMEeTpUYEeCcKass MpPOTpeccHs; yMEHHE
3aJlaBaTh  IIOCJIENOBAaTEJIBHOCTH, B TOM 4YHUCIE C  IIOMOLIBIO
PEKyppeHTHbIX  (OpMyN;  yMEHHE  ONEpPUPOBAaTh  MOHATUSMHU:
KOMILUIEKCHOE YHCJIO, CONPsHKEHHBIE KOMIUIEKCHBIE YMCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOTO 4Hciia, popma 3amicH KOMILJIEKCHBIX YHCEeN
(reomeTpuyeckasi, TPUTOHOMETpUYECKAss W anredpandeckas); yMeETbh
MIPOU3BOJIUTH apU(PMETHUECKUE IEHCTBUS C KOMIUIEKCHBIMHU YHCIIaMU;
MPUBOJAUTH  MPUMEPHl  HWCIOJB30BAHUSI  KOMIUIEKCHBIX  YHCEI;
ONEpUPOBaTh MOHATUSMHU: MaTpuua 2x2 u 3X3, ompeacIuTeNb

MaTpHUIIbl, FEOMETPUYECKHUI CMBICIT ONPEAEIUTEINS

YMeHHe onepupoBaTh NOHATUSMU: PAlMOHAIBHBIC, UPPALMOHAIBHBIC,
MOKa3aTeIbHbIe, CTEIIEHHBIE, JOrapU(PMHUUECKUE, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPaBEHCTBA, HUX CUCTEMBI; YMEHHE OIIEPUPOBATH
MOHATHUSIMU: TOKJIECTBO, TOXK/IECTBEHHOE IIPe0Opa3OBaHue, YpaBHEHNE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PABHOCUIIBHOCTHb
YPAaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE peIlaTb YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; peLIaTh
YPAaBHEHUsI, HEPABEHCTBA W CHUCTEMBI C NAPAMETPOM; IPUMEHSTH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTe HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKIMS, YETHOCTh (DYHKLHH,
NEPUOIMYHOCTh (PYHKLUHU, OTPAHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh
dbyHKIMH, SKCTpeMyM (PYHKIIMU, HAanOOJIbIlIee U HAUMEHbIIIEe 3HAUCHHS
(GYHKIMH Ha TPOMEXYTKE, HeNpepblBHAs (YHKIMS, ACHUMIITOTHI
rpaduka QyHKIMHM, TiepBas W BTOpas NPOM3BOAHAs (DyHKUHH,
reoMeTpHUecKuil U (hU3NYEeCKHii CMBICT TPOU3BOIHOM, TepBoOOpa3Has,
onpeAeNnéHHbI WHTErpan; yMEHHE HAaXOJWTh AaCHUMITOTHI rpaduka
(GYHKIMU; YMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIO3UIMH (YHKIUH, HAXOAUTh ypaBHEHUE KacaTelbHON
K rpa¢uky QyHKIUH; YMEHHE HAXOAUTh MPOU3BOJHBIC DJIEMEHTAPHBIX
GyHKIUI; yMEHUE HCIOIb30BaTh MPOU3BOAHYIO JJISi UCCIIEIOBAHUS
(GyHKIMH, HAXOAUTh HaWOONbIINE U HAUMEHbIIINE 3HAYCHUs (PYHKIHI;

CTPOUTh TIpauKd MHOTOWIEHOB C UCIOJb30BAaHUMEM armrmapara
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MaTeMaTU4ecKoro  aHajiu3a;  [PUMEHATh  NPOU3BOIHYIO  JUIA
HAXOXKJICHUS HAWIY4IIEro PEIICHHs B TNPHUKIATHBIX, B TOM YHUCIIE
COIIMAJbHO-)KOHOMUYECKUX W  (U3MYECKHX 3aJadax; HaXOAUTh
wiomaan U o00bEMBI (GUTYp C TOMOIIBI0 HHTErpaia; MPUBOAUTH
OpUMepsl  MaTeMaTHYECKOro  MOJENMPOBAaHMSA  C  ITOMOIIBIO

mudQepeHIranbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpapuk (GyHKUUH, oOpaTHas
GbyHKLIMA, KOMIO3UIMSA (YHKUMN, JTUHEHHAs (QyHKIUS, KBaJpaTU4HAsA
¢byHKuMs, — panuoHanbHAs — (QYHKOUS, ~ CTEHeHHas  (QyHKUWS,
TPUTOHOMETpUUYECKHEe (YHKIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
¢GbyHKIMK, TOKa3aTenbHass W Jorapudmudeckas (QyHKIHH;, yMEHUE
CTPOUTH Ipa)UKMU M3Yy4EHHBIX (PYHKIUI, BBIIOJHATH IPeoOpa3oBaHUs
rpaduKoB (QYHKIHIA, HCTIOIB30BATh TPAPUKH JJISi U3YUYEHUS MPOIECCOB
Y 3aBUCHMOCTEH, NP PEUICHUHU 33134 U3 APYTrUX y4eOHBIX MPEIMETOB
U 3a7jad U3 peajbHOM >KHU3HU; BbIpaXaTh (opMyJamMH 3aBHCHMOCTH
MEX]y BeJTMUYMHAMM; UCIIOIB30BaTh CBOMCTBA U rpaduKu GYyHKIUH A1
pelieHusl ypaBHEHUI, HEpaBeHCTB M 3aJady C [apamMeTpaMy;
n300pakaTh Ha KOOPJMHATHOM TUIOCKOCTH MHOXKECTBA pPEIICHUI

ypaBHeHHﬁ, HEPAaBCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBBIE 3a7aud pPa3HbIX TUIOB (B TOM 4YHCIIE Ha
MIPOLIEHTHI, TOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIyr, HaJOrH, 3aJadyd U3 00JacTh yNpaBiE€HUS JMYHBIMH U
ceMeHbIMU  (UHAHCAMU); COCTaBIATh BBIPAXKEHUS, ypaBHEHUS,
HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHIO 3a/ayd, HCCIEN0BATh
MOJy4YEHHOE PELICHHE M OLIEHUBATh IPABJONOAO0OHOCTb PE3yJIbTaTOB;
YMEHHE MOJEIUPOBATh PEAJIbHBIE CUTYallUH Ha S3bIKE MATEMAaTHUKW;
COCTaBJISITh BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBI IO
YCIOBUIO  3aJa4yd,  HCCIEAOBaTb  IIOCTPOCHHBIE  MOJEIU  C
WCIOJIb30BaHUEM almapara ajare0pbl, HHTEpIPETUPOBaTh MOTYyYCHHBIN

pe3yabTaT

YMeHue omepupoBaTh IMOHSATHUSMHU: CpelHee apudMeTHYecKoe,
MeauaHa, HanOoJbIllee ¥ HaUMEHbBIIIEEe 3HAYEHUs, pa3Max, IUCIIEPCHUs,
CTaH/IaPTHOE OTKJIOHEHHE YHCJIOBOTO Ha0opa; yMEHHUE U3BIEKaTh,
WHTEPIPETHPOBATh MHPOPMAIIMIO, MPEACTABICHHYIO B TaOJMIax, Ha

auarpammax, rpaukax, OTpaskarollylo CBOMCTBA PealbHBIX MPOLECCOB
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n HBJ'IGHPIFI; MPEACTABIISATH I/IH(bOpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_[ u
auarpamMm; HCCJICHAOBATb CTATUCTUYCCKUC OAHHBLIC, B TOM YHCIIC C
IIPUMEHCHUEM Fpa(bI/ILIeCKI/IX MCTOAOB M DJJICKTPOHHBIX CpPCIACTB,
Fpa(bI/I‘-IeCKI/I HCCICI0OBAaTh COBMCCTHBLIC H3.6JHOI[CHI/ISI C IIOMOIIbIO

JyarpamMm paccerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATUAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJIb30BaHHWEM TpadUiyecKUX METOJOB; MPUMEHSTh
(OpMYIIBI CIIOKEHUS U YMHOXXCHHSI BEPOSITHOCTEH, QOpMyy IMOJIHOM
BEepOATHOCTH, (opmyny bepHymiu, KoMOMHATOpHBIE (aKThl U
(GOpMyIIbI; OILIEHWBATh BEPOATHOCTH PEATBHBIX COOBITHIA, YMCHHE
ONEpPUPOBATh TMOHATUSAMU: CllydaliHas BEJIMYWHA, paclpeiesieHne
BEpPOSITHOCTEH, MAaTEMaTUYECKOE OXKUJAHUE, TUCTIEPCUSI U CTAaHIApPTHOE
OTKJIOHCHHWE CIy4ailHOW BEJIMYMHBI, (DYHKIHUK pacrupeieicHus WU
IUIOTHOCTH ~ PaBHOMEPHOTO,  IOKa3aTeIbHOTO U HOPMAJIbHOTO
pacmpeiefieHndii; yMEHHUE  HCIOJb30BaTh CBOWMCTBA  W3YYEHHBIX
pacrpeseieHuid 1Sl pelieHus 3a/1a4; 3HAKOMCTBO C TOHSTUSIMH: 3aKOH
OOJBIITUX YHCEJ, METOJIbl BBIOOPOYHBIX HKCCIICIOBAHUN;, yMEHHUE
MPUBOJIUTh TMPUMEPHI MPOSABIEHUS 3aKOHa OOJBIIMX YHCEN B
MPUPOJHBIX W OOIIECTBEHHBIX SBJIICHUSX; YMEHHE OIEepPUPOBATh
MOHATUSAMM: COYETAHUE, IEPECTAHOBKA, YHCIO COYETAHUM, YHUCIO
nepecTaHoBOK; OmHOM HbIOoTOHA; yMEeHHE MPUMEHSITH KOMOWHATOPHbBIE
(bakThl U pacCy>KICHHs ISl PEIIeHUs 3a/1a4; OIEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHI; COCTaBJIATH BEPOSITHOCTHYIO  MOJIENb U

MHTEPIPETHPOBATH NOJIYUEHHBIA pe3ysIbTaT

YMeHue onepupoBaTh TMOHATHAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIJIa, IUIOCKUK yrod,
NBYTPaHHBIA YroJ, TPEXIPAaHHBIA Yroj, CKpELIMBAIOLIMECS MpsMBIE,
MapajulebHOCTh U MEePIEHANKYISIPHOCTh MPSAMbIX U TUIOCKOCTEH, Yroi
MEXY NPAMBIMH, YroJ MEXIY NPSAMOM M IJIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSHUE MEXKIY
IPSIMBIMHU, PACCTOSIHME MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh
MpU pELICHUH 3aa4 H3y4deHHbIe (DAKThl U TEOPEMbI IUIAHUMETPHH;
YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpA; CTPOUTH

MAaT€MaTUYCCKHUE MOJCIN C IIOMOIIBIO TI'€OMCTPHUUYCCKHUX MMOHATHH H
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BCJIIMYMH, PCIIATh CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n

10

11

VYMeHHUe onepupoBarh MOHATHUSAMHM: IUIONIAb GUTYpBI, 00BEM (HUTYPBHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOTI'OrpaHHUK, CCUCHUC MHOTOT'paHHUKaA,
Ky0, THapajuieNenurnes], npu3ma, nupamuaa, Gurypa ¥ MOBEPXHOCTh
BpallleHUs, MIWIUHAP, KOHYC, map, chepa, mIomaas cepsl, MIomaIs
MOBEPXHOCTU MUPAaMKJIBI, MPU3MBI, KOHYCa, IHJIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Mapajuleenunena, MupaMuibl, ITPU3MbL, HHIUHIPA,
KOHYCa, mapa, pa3BépTKa MOBEPXHOCTH, CCUCHHS KOHYCa M IUIHHIIPA,
napajuielibHble OCH WM OCHOBAHHUIO, CEYCHHUE IlIapa, IUIOCKOCTb,
Kacaromascs chepbl, HWINHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPBI U TTIOBEPXHOCTH
BpAIICHUS, WX CEYEHHUs, B TOM YHCJIE€ C IOMOIIBIO 3JIEKTPOHHBIX
CPeACTB; yMEHHE NPUMEHSTH CBOWCTBA T'€OMETPHUYECKUX (QUryp,
CaMOCTOSITENILHO (OPMYJIMPOBATL OMPEACICHUS H3ydaeMbIX (QUryp,
BBIIBHraTh THUIOTE3bI O CBOWCTBAX M MpPH3HAKAX TEOMETPHUYECKUX
¢uryp, 0OOCHOBBIBaTH WJIM ONPOBEPraTh HUX; YMEHHE IPOBOAUTH
KJIacCUpUKau0 (GUIyp MO pa3iIuYHbBIM IPU3HAKAM, BBIIOJIHATH

HGO6XOHI/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHne onepupoBaTh TOHSATHSAMH: JBIDKEHHE B IPOCTPAHCTBE,
napajiesIbHbli IepeHOC, CUMMETPHSL Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHuEe TMOM00MS, MOJOOHBIE (QUTYPHI;, YMEHHUE
pacrio3HaBaTh paBHbIE M 110100HBIE (DUTYPBI, B TOM YHUCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HMCIOIB30BATh I'€OMETPHUECKUE OTHOIICHUS
IPU pEIICHUH 3a]ad; HaXOAUTh I'€OMETpPHUYECKHE BEIUYMHBI (JJIUHA,
yroi, miIomajas, o0bEM) MpH pEIIeHUH 3a4ad U3 JPYTUX Yy4eOHBIX
OpeaIMEeTOB U M3 peajbHOM  JKU3HH; YMEHUE  BBIYUCIATH
Te€OMETPHUECKUE BETMYMHBI (IJTMHA, YTOoJl, IJIOMIab, 00BEM, TUIOMAIh
MOBEPXHOCTH), HUCHOJb3YS HM3Y4YEHHBIE (OPMYJIBI M METOJbl, B TOM
YHCIIe: TUIOMIAAb TIOBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, IAIHHAPA,
wiomans cdeprl; 00bEM Kyba, NPSIMOYTOJIBHOTO Mapajlieenunena,
MUpaMHIBI, TPHU3MBL, IHJIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOIUTh

OTHOIIIEHHE 00BbEMOB NOJOOHBIX (UTYp

12

YMmenue ONCprUpOBaATH INOHATHUAMU: MMpAMOYTOJIbHAA CHUCTEMA
KOOpAuHAaT, BEKTOP, KOOPANHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa

BCKTOPOB, NPOU3BCACHUC BCKTOpAa HA YMUCIIO, PA3JIOKCHUC BCKTOpA I1O
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13

0a3ucy, CKaJspHOE MPOU3BEJCHHE, BEKTOPHOE IPOU3BEACHUE, YIOJ
MEXJy  BEKTOpaMH; yMEHHUE  HCIIOJIIb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JJIs PEILICHUS T€OMETPUUYECKUX 3aJad U 3aaad

ApYruX y4eOHBIX MPEAMETOB

YMmenue BbpIOMpaTh MNOAXOASIIMNA METOJ Ul pElIeHHs 3a/1ayy;
IIOHMMAHHUE 3HAYMMOCTM MAaTeMAaTUKM B H3YYCHMM IPUPOIHBIX U
OOIIECTBEHHBIX TPOLIECCOB M SBJICHUN; YMEHHE pAaclO3HaBaTh
IIPOSABJICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, YMECHHME IPUBOIUTH
IIpUMEPBl  MATEMAaTH4YECKUX OTKPBITUM POCCUHMCKOW UM MHUPOBOU

MaTeMaTUYEeCKOM HayKHu

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Yucna v BEIYHACICHUS
11 HarypanbHble u nenble yncna. [Ipu3Haku 1eIMMOCTH TETIbIX YHCel
12 Panyonanehple uymncna. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHM, MPOLECHTHI,
' OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudpmernueckuii KOpEHb HaTypaJbHON CTEIEHU. Jencreus c
' apu(METHIECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
14 Crenenp ¢ mensiM mokazaTteneM. CTemeHb € PAalMOHAIBHBIM TOKA3aTEJeM.
. CBoiicTBa cTeNEeHH
15 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apTryMeHTa
1.6 Jlorapudm uucia. JlecATHUHBIE U HATYPATIbHBIE JTOTapUPMBI
HevictButenbHple 4Yucia. ApudmeTHdeckue omnepanuud ¢ ACHCTBUTEIHLHBIMHU
1.7 ypcnamu. [IpuOnmkEHHBIE BBIYMCICHUS, MPaBWIIa OKPYIJICHUS, TPUKUAKA |
OLIEHKa pe3yJIbTaTa BbIUMCICHUIN
1.8 [IpeobpazoBanue BoIpaKeHUN
1.9 KommuiekcHbie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 [lenble 1 QPOOHO-pAIIMOHAIBHBIE YPABHEHHS
2.2 WppanuonanbHble ypaBHEHUS
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2.3

TpuroHomeTpudecKkue ypaBHEHUs

2.4 [TokazaTenbHbIC U JOTapU(MHUUECKUE YPAaBHEHUS
2.5 Ilenble u 1pOOHO-paAIMOHAIbHBIE HEPABEHCTBA
2.6 HpparmoHaibHble HEpaBESHCTBA
2.7 [Toka3zarenbHble U TOrapupMUUECKHE HEPABEHCTBA
2.8 TpuroHoMeTpuyecKre HEPaBEHCTBA
2.9 CucrteMbl U COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpwuiia cucTeMsl JTMHEHHBIX ypaBHEHHH. OTpeaenTens MaTPUIIBI
3 @yHKIMU U TpaduKu
31 Oynkius, crnocodsl 3aganus Gynkuun. ['paduk Gyaxmumn. Bzanmuo oOpaTHbIe
' ¢ynkunu. YétHeie 1 HeuéTHBIe PyHKIMU. [lepruogmueckue GpyHKIIH
OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHWi ¢(ynknun. Hymn ¢yHkmmm.
3.9 [TpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
' Maxkcumymbl 1 MUHMMYMBbI (yHKIMU. HaunOosbliee U HauMeHbIIee 3HAaYEHUE
(YHKIIMHM Ha IPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJbHBIM U LEJbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINH, X CBOICTBA U rpadUKu
36 Toukn paspsiBa. AcuMmnrtorsl rpadukoB ¢(yHkuuid. ColicTBa (yHKUUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
38 Apudmerndeckass W reoMeTpuueckas mporpeccun. Dopmyna  CIOXKHBIX
' HPOIIEHTOB
4 Hauana MmaTemaTuueckoro ananusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[IpumeHeHne NPOU3BOAHOM K HCCIENIOBaHMIO (YHKIUH Ha MOHOTOHHOCTH WU
4.2 SKCTpeMyMbl. HaxoxaeHne HauboJbIIEr0 ¥ HAaMMEHBIIEro 3HaueHUs (yHKIHH
Ha OTpe3Ke
4.3 [TepBooOpa3znas. Muterpan
5 MHosxecTBa U JIOTHKA
5.1 MHo3kecTBO, onepaluy HaJl MHOKecTBaMHU. [J{narpamMmsl Diinepa — Benna
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5.2 Jloruka
6 BepostHOCTh U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOuHaropuka
7 CeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BpPAILCHUSI
7.5 KoopauHaTs! 1 BEKTOpEI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1.

Maremaruka: anreOpa U Hayajla MaTEMAaTHYECKOTO aHAIIM3a, TEOMETPHSI.
AnreOpa u Hayana maTeMatuyeckoro aHammsa. 10 kmacc: yue0. s
o01eo0paszoBar. opranu3anuii: 6a3oBelif U yriyos. ypoBHu / aBt. FO.M.
Konsrun, M.B. TkauéBa, H.E.®énopoBa u np. — M.: IIpocseuienue,
2018.

Marematuka: anredpa v Hayajaa MaTeMaTHYECKOro aHallu3a, FTEOMETPHS.
AnreOpa u Hauana MaTeMaTU4yeckoro aHanusa. 11 kmacc: yue0. ais
o01eo0pa3oBar. opranu3anuii: 0a3oBblid U yray0i. ypoBHH / aBT. FO.M.
Konsrun, M.B. Tkauésa, H.E.®&énoposa u np. — M.: [Ipocsemienue,
2018.

I'emetpus, 10—-11: Yuel. qis ob6meodpazoBat. Opranuzaiuii: 60a30BbId U
yray6:. yposuau / JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues u ap. —
M.: IIpoceemenue, 2016.

Maremartuka. Anrebpa u Hadalla MaTeMaTUu4ecKoro ananusa; 10 kmacc.
yray6nennoe ooyuenue Mepansk A.I'., Homuposckuit J[.A., [TonsikoB
B.M.; nox penakiueit [logonsckoro B.E. O6miecTBO ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ientp «BEHTAHA-I'PA®Dy;
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

Maremartuka. Anredpa 1 HayaJla MaTeMaTHYeCKoro aHanusa; 11 kiacc.
yrayosenHoe ooyuenue Mepansk A.I'., Homuposckuii J[.A., [TonsikoB
B.M.; nox penakimueit [logonbckoro B.E. O6miecTBo ¢ orpaHudeHHON
oTBeTcTBeHHOCThIO M3narenbckuii ientp «BEHTAHA-T'PA®y;

66



AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Maremaruka: anreOpa U Hayajga MaTeMaTHYECKOTO aHaIM3a, TeOMETpHs.
AnreOpa u Hayana maTeMatruyeckoro aHammza. 10 kmacc: yue6. s
o01eo0pa3zoBar. opranu3aiuii: 6a3oBelif U yriyos. ypoBHu / aBt. FO.M.
Konsrun, M.B. TkauéBa, H.E.®énopoa u np. — M.: IIpocseuienue,
2018.

2. Maremaruka: ainreopa v Hayajia MaTeMaTH4eCKOro aHallu3a, FTeOMETPHSL.
AnreOpa u Hauana MaTeMaTU4decKoro ananusa. 11 kmacc: yue0. as
o01eo0Opa3oBar. opranu3anuii: 0a3oBblid U yriay0i. ypoBHu / aBT. FO.M.
Konsrun, M.B. Tkauésa, H.E.®&énoposa u np. — M.: [Ipocsemienue,
2018.

3. T'emerpus, 10—11: Yueb. nus ob6meoOpazoat. Opranu3anuii: 6a30BbIA U
yray6a. yposuau / JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u ap. —
M.: [Ipocsemenue, 2016.

4. BepostHocTb U ctatuctuka. 10-11 kmaccsl. [InanrpoBaHue U MpakTUKYM:

[Tocobue nmns yuurens / W.JI. bpoackuit, O.C. MemaBkuna — M.:

n3narenbctBo APKTH, 2009.

Teopus rpador. A.B. Omenbuenko, Mznarenscteo MITHMO 2018

6. Tropun IO.H., Makapos A.A., Beicoukuit U. P., Smenko U. B. Teopus
BEPOSITHOCTEW M CTATUCTHUKA.

DKcriepuMeHTanbHOe y4yeOHoe mocobme a1 10 m 11 kmaccos
00111e00pa30BaTENbHBIX YUPEKIACHUIH,
Nznarenscteo MIITHMO 2014

/. Maremaruka. AnreOpa 1 Hayajla MaTeMaTU4ecKoro ananusa; 10 kiacc.
yriyonennoe ooyuenue Mepaisik A.I'., Homuposckuii JI.A., TTonsakos
B.M.; nox penakiueit [Togonsckoro B.E. O6miecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCThIO M3 narensckuit uentp «BEHTAHA-I'PA®Dy;
AxrmmonepHoe o6rmectBo «M3marenbctBo «lIpocBemenue»

8. Maremaruka. Anrebpa 1 Hayajaa MaTeMaTH4ecKoro ananmsa; 11 kiacc.
yray6nennoe ooyuenue Mepansik A.I'., Homuposckuit J[.A., TloasikoB
B.M.; nox penakuueii [Togonsckoro B.E. OGmiecTBO ¢ orpaHudeHHOM
oTBeTcTBEHHOCThIO M3narensckuii ientp «BEHTAHA-TPA®y;
AxrmmonepHoe o6mectBo «M3marenbctBo «lIpocBemenue»

o

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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1. https://uchebnik.mos.ru/composer3/document/76721815/view?material type=Composed

Document&article id=cl9suvwjs00983b6Ixndd60aj&y coord=0

2. bubmoreka [IOK
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https://uchebnik.mos.ru/composer3/document/76721815/view?material_type=ComposedDocument&article_id=cl9suvwjs00983b6lxndd60aj&y_coord=0
https://uchebnik.mos.ru/composer3/document/76721815/view?material_type=ComposedDocument&article_id=cl9suvwjs00983b6lxndd60aj&y_coord=0

