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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax paHHOro ydyeOHOro Kypca oOydaroIiuecs OBIIAJIEBaIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI (popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKUA, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHUIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLUHN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
00001lIeHHEe W KOHKPETHU3alMI0, a0CTparupoBaHWE M aHAJIOruw, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOIrO
aHalin3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nazaeT 3HAUMTEIbHBIM BOCHUTATENBHBIM IOTEHIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOM
JESTENIbHOCTH, TpeOyIolel MPOJOKUTENbHON  KOHIEHTpAlUd BHHMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a ITOJTYYEHHBIN pe3yJIbTar.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIJICJICHBl  CIEAYIOIIME COAEpXKATeIbHO-METOAuYEeCKkue JmHun: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hadama
MaTeMaTU4ecKoro aHanusa», «MHoxkecTBa M Joruka». Bce OCHOBHBbIE
COJIEPKATEIIbHO-METONUUECKUE JIMHUM HW3Y4aroTCsd Ha IPOTSHKEHHHM JBYX JIET



oOyueHusl Ha YpOBHE CpEIHEr0 O0IIero 00pa30BaHusl, €CTECTBEHHO JOMOJHSSA APYT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /JJaHHbI yueOHbIN
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPUS MHOKECTB, MaTeMaTHUecKas JIoTuka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX YHUCE, KOTOPOE ObLIO
HA4aToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUIKY, BBIIOJHATH MPUOIHKEHHbBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBbIE BbIpAaXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hceld. B  KakaoM M3 3TUX MHOXKECTB paccMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHNUE KOPHS HATYypaJbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEN PEeaNbHOr0 MHpA, IIMPOKO HCIHONB3YIOTCA 0000UIeHHE U
KOHKpEeTH3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IPENyCMOTPEHO PEIIEHHE COOTBETCTBYIOLIMX 3adad. B
pe3ynbTaTe oOydarouiMecs OBJAAEBAIOT PA3IMYHBIMU  METOJAMH  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkalux mapaMerpsl. lloydeHHblE yMEHHs IIMPOKO HCIIOJIB3YIOTCS IPU
UCCIIEOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATh  pacuétel 1o  (opmynam, mpeoOpa3oBaHHUs  PAMOHATbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKUA JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJISITHO IGMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHHUU W HepaBeHCTB. Ilpu 3TOM OoJibllIoe BHUMaHHE
ynensiercs: pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKIY BEJIMUNHAMHU B PA3TUYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHas JuHug «Haudana MareMarnyeckoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MUIomaan Guryp u oObEMBI Tell, HAXOOUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAMJTYYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak Hayku, U 00 HX
aBTOpAXx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC MIKOIBHOW MaTeMaTHKH
W TIpeIaraloT HanOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIMIMA BCE Pa3zCIibl
MaTeMaTUKH H e¢ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMaTUKH W HCIIOJIb30BaTh €T0 JIJIS BBIPAKCHHUS CBOMX MBICJICH.
JlpyruM BaKHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IIPU3HAThH
CBOMCTBEHHYIO €H CTpOTOCTh OOOCHOBAaHWN M CJICJAOBAHHE ONPEACIEHHBIM
mpaBujaM  TOCTPOCHHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  dJEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAU3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYeCKOr0 aHalin3a, WHTEPIpETalMi TMOJYyYEHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTo Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oreoauTcs 368 yacoB: B 10 kiacce — 136 yacos (4 yacoB B Heneno), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» orBoauTcs 136 yaca B 106 kiacce — 68 gacoB (2 yaca B Heaeno), B 116
KJ1acce — 68 "acoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mepuoanueckue npoou. IlpuMeHeHue apoOed W MPOICHTOB s
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubmmkEéHHbIC BBHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BEIPAXKCHUM, COACPIKAIINX CTCTICHH M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbl 2X2, ero TeOMETPUUYECKHU CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallud C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (yHkuM. B3aumMHO 0OpaTHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MHUHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast GpyHKIMS ¢ HATypajIbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOLIEH reoOMEeTpHYECKOn
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiui. CBolicTBa (QYHKIMII HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpa@uKy QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara A
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHbie u nensle yucna. [I[pumMeHeHne NpU3HAKOB JEIMMOCTH LEIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UppaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUYECKUX YPABHEHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommozunmu GyHKIUNA. ['eoMerpuueckue oOpas3bpl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIEIOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHrne Hanbobero 1 HAMMEHbIIEro 3HaY€HU I HENPEPbIBHOM
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0Opa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM, MPOLEAYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TI'pakTaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOCHUE YCTOWYUBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMSA:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryisipHas (GU3NYEeCcKash aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUueHTaIUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieNICHUs MIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTHUBOPEYNN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKHe 1elCTBUA



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH HHPOPMAH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh MHJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM ¥ TPOLEHTHI JJIs PEHICHUS MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSTH NMPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3alUCH JAEUCTBUTENBHBIX YUCEN IS PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZIHO OIEpPUPOBATh MOHATUSAMU: JOrapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMU C IIOMOILBIO CUCTEMBI JIMHEUHBIX YPABHECHUM,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAKEHUN, COJIEPIKAINX CTEIEHH C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMM: (PYHKIMSI, CIIOCOOBI 3aaHus (pyHKUUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIU QYHKIHH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs! (PYHKIMS C HATypajIbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEMHAas, KBajJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KHU3HH, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMY;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIOHEHLUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHHMS MAaTEMaTHYeCKOro aHajlu3a KakK aHajlu3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUMN ISl pEIICHUS 33]1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJIs
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOyyaromuics TOJYYHUT CIEAYIONINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCTIOJIb30BaTh MPU3HAKHU JCIMMOCTH IIEJIbIX YHCEIl,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUIMHU: HPPAIMOHAIIBHBIE, MMOKAa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMbl U COBOKYITHOCTEU pallMOHAIBHBIX, UPPALIMOHAIIbHBIX, MTOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS YPaBHEHUM U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJYUCHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpapUKUd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAaUeHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOJIHO OMNEpUpOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJAEITUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10a KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11a KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 UccnenoBanne QyHKIMI ¢ TOMOIIBIO 30 1
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 14 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 20 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U )8 1
norapuMUUecKre HepaBeHCTBA
KomriekcHbie gncia 10
Harypanbnble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 14 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 18 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 26 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 170 0




TEMATUYECKOE IVIAHUPOBAHUE
106 KJACC (2 uaca)

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypPChI

MHOX€eCTBO JIEHCTBUTEIHLHBIX UHCEI.
Muorowiensl. PanimoHanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

12

Oynkiun u rpaduku. CreneHHas GyHKIUs C
LIEJIBIM ITOKA3aTeIeM

Apudmernueckuit KopeHb N-0if CTENEHH.
HppaumnoHnanbHble ypaBHEHUS
[TokazarenpHas ¢pynkuus. [lokazarensHbie
ypaBHEHUSA

Jlorapudmuueckas GyHKIUS.
Jlorapumuueckue ypaBHEHUs

TpuronomeTpruyeckue BeIpakeHUS U
ypaBHEHHUS

11

ITocnenoBaTenbHOCTH U IPOTPECCHH

HenpepsiBable pynkuuu. [IpouszBoanas

[ToBTOpeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUH

10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




116 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE

Ne HaumenoBanue pa3jaesioB (undposBbie)
KonTpoabHbie

n/n H TeM NPOrpamMMbl Bceero oOpa3oBaTeJibHbIE

pecypchl

padoThI

HccnenoBanue GpyHKIINM ¢

. 16 1
HIOMOIIBIO TPOU3BOAHON

IT
epBooOpasHas u 10 1
UHTErpaj

I'padpuxu
TPUTOHOMETPUYECKUX
3 (G YHKITHIA. 10 1
Tpuronomerpuueckue
HEPAaBEHCTBA

Hppanuonanbusle,
NOKa3aTeNbHbIE U
norapudmuueckue
HEPaBEHCTBA

5 Komruiekcurle ynciia 8 1

HaTypaJ'IBHBIe H OCIbIC
quciia

Cuctembl paluoOHAIbHBIX,
UPPAIUOHATIEHBIX
7 MOKa3aTeIbHBIX U 10 1
norapuGpMUUECKUX
yYpaBHEHUHU

8 3amaun ¢ mapaMeTpamMu 12 1

[ToBTOpenue, 06001IIEHNE,

10 2
CUCTEMAaTH3alMsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102 10




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb NOHATUSMM: pPALUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U IeCATHYHAs IpOOb, IPOLICHTHI
12 BeimonHATe  apudMeTHUecKne Omepalud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 BbimonHATe  npuOAMKEHHBIE  BBIYMCICHMS, HUCHONb3Yys  IpaBHia
' OKPYTJICHUS, JIeNIaTh MPUKUAKY U OIICHKY Pe3yJIbTaTa BEIYMCIICHHI
OnepupoBaTh MOHATUSAMU: CTEHEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHAs
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOAILYIO (OPMY 3amucu ACHCTBUTEIbHBIX YUCEN IS
peLIeHHs] TPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh HMOHATUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
1.5 yIia; MCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YIja dYepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXIECTBO, ypaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
59 BeimonHATe npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAXKEHUH H
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeImonHATE TpeoOpa3oBaHus LENbIX, PAMOHATBHBIX U HPPAIIHOHATEHBIX
2.3 BHIDQKEHUII W pelmaTh OCHOBHBIC THIIBI IIENIBIX, PALUOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS U HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
2.5 BBIpa)KEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBUIO 3aj[auH, UCCIIEI0BaTh
MOCTPOCHHBIE MOJIENIN C HCIIOJIb30BAaHUEM arIapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTb MOHATUAMH: (YHKIMS, CHOCOOBI 3ahaHusl (YHKIHUH,
3.1 o0nacTb oOIpeneieHus] M MHOXECTBO 3HaueHUd (QyHKUuH, Tpaduk

(GyHKIMH, B3aUMHO 00paTHBIC PYHKITUN




OnepupoBaTb MOHATUSAMH: YETHOCTH M HEUETHOCTh (DYHKIHMM, HYIH

32 GyHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBate Tpaduky QyHKIMHA Ui pEeLICHUs] ypaBHEHU I
34 Ctpouts W 4HTaTh TpadUKU JHHCHHOW (YHKIUH, KBAJAPATHUUYHOU
' GbyHKIMY, cTeneHHON (QYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnons3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTEH TP PEIICHUH 3a7ad U3 APYTruX YYEOHBIX MPEIMETOB H
' peasibHOM  JKWM3HM, BbIpaXkaTb (opMyJgamMH 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana MmaremaTrnueckoro aHajinsa
41 OnepupoBaTh MNOHSTHUSMU: TOCIEAOBATEIbHOCTh, apuMeTHuecKas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBAIOIIAsi T€OMETpHUYECKAs
4.2 mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIICH  T'€OMETPUUYECKOU
POrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBA IOCIENOBATENLHOCTEH M MPOrpeccuil  uis
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMH
Hcnonp30BaTh  TEOPETUKO-MHOKECTBCHHBIN —ammapaTr Ui OTHCAHUS
5.2 pealbHBIX MPOIIECCOB U SBJICHU, IPU PEIICHUH 3a/1a4 U3 APYTUX yUEOHBIX
PEeIMETOB
5.3 OnepupoBaTh  TOHATHSIMH:  OINpEACICHUE, Teopema,  CIEACTBHE,
JTIOKa3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHITHIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCITOJIb30BaTh
11 MPU3HAKU JIEJIMMOCTH IIEJIBIX YHCEN, Pa3JIOKEHHUE YUCiIa Ha MPOCTHIE
MHOKHUTEH JUTSI PEIICHUS 3319
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHE: JIOTAPU(PM YUCIIA, TECITHIHBIC U HATYPATbHBIC
' sorapruQMsl
2 VYpaBHEHUS U HEPABEHCTBA




2.1

[IpuMeHATH CBOMCTBA CTENEHM [UIs IpeoOpa3oBaHUs BBIPAKEHUH,
OIEpUPOBATh TOHATUSAMU: IIOKA3aTCIIBHOE YPAaBHEHHE M HEPABEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAXKEHUH, COJCPKALIMX JIOTapU(pMBL;
OTIEPHPOBATH MOHATUSAMU: JIOTAPUPMHUUECKOE YPABHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

2.4

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUN U €€ pEelICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH [UIsI  peIICHUS
MPAKTUYECKUX 3a7a4

2.5

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallUd Ha S3bIKe ajareOphl, COCTaBIAThH
BBIPAKECHMSI, YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHIO 3aJa4H,
UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM alllapara ajareopsl

OyHKIMK U TpaduKu

3.1

OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbIee U
HaMMEHbIIIee 3HaUeHHs (QYHKIIMHA HAa POMEKYTKE; UCIIOIB30BATh UX IS
ucciaen0BaHus QYHKIUH, 331aHHOH rpaduKoM

3.2

OnepupoBaTh NOHATUAMU: FpaUKH MOKA3aTEIbHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMN; u300paxaTb HX Ha KOOPAWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh ISl PEILICHUS] ypaBHEHUI 1 HEPABEHCTB

3.3

3.4

N3o0paxaTh Ha KOOPAMHATHOM TUIOCKOCTH TpapuKd JTHHEHHBIX
ypaBHeHHfI U HUCIOJIB30BAaTh HX I PCHICHUA CHCTCMbI JIMHEHMHBIX
ypaBHEHUU

Hcnonb3oBate Tpapukd (QYHKIUH JUIsI MCCIENOBAaHUS NPOLECCOB U
3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILTIH

4.1

4.2

Hauana MmaTemMaTuyeckoro aHainza

OnepupoBaTh TOHSTUSAMU: HEMpEpbIBHAS (PYHKIHS, TMPOU3BOJHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢ (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

Haxoaute IMPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI_II/II\/'I, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMBI, IIPOU3BCACHU S, HACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  MPOM3BOAHYIO s HMccleloBaHHA  (QYHKIUM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl HUCCIEI0BAaHUS K
MOCTPOCHHIO TPahUKOB

4.4

4.5

Hcmons30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWIIYUYIICTO PCIICHUSA B
MPUKIIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUWYCCKHX, 3aadax

OnepupoBaTb MNOHATHUSAMM: NEPBOOOpa3Hasi M HMHTErpajl; IOHUMATH
reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxomute mepBoOOpa3HbIe JJIEMEHTapHBIX  (DYHKIWN, BBIYUCIATH
uHTerpai mo ¢popmyne Herorona — JleliOnura

4.7

Pemats npukiaaHbie 3a1a4u, B TOM YHCJIE COLMATBHO-9KOHOMUYECKOTO U
(u3n9ecKoro xapakrepa, CpeJIcTBAMU MaTEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepHOoJMuYecKue  apodu.  Apudmernyeckue  omepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxKeHUH. IIpumenenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTeNnbHBIE  YMcha.  PanuMoHanpHble M MppAlMOHANbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxojsmeld (GopMbl 3alIUCH JEHCTBUTEIBHBIX YHCE IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHH. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHEe HepaBeHCTBa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMaTHUECKUX 3a7ad U 3ajad
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUW Qynkuuu. Hynmu QyHkumm.

[TpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTuueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. dopmyna CIOXHBIX NPOLEHTOB. VICHONb30BaHWME MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, onepanuud Haj MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO armmapara JUis OIWCAaHHUsS pPealTbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 HarypanbHble u nensie uncia. [Ipu3Haku AeTMMOCTH LENbIX YUCe
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIPAKEHHIA, COACPIKAIINX CTEIICHH C PAIMOHATBHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3aJad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanueckue (yaxmuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIUH.

3.1 Makcumymbl U1 MUHUMYMBbl GyHKIMHA. HaunOosbliee W HawMeHbIIEE 3HAYCHHE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadukoB GpyHKIMHA 1715 pelIeHus] ypaBHEHUN 1 JIMHEHHBIX CHCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aady U3 JPYTuX Y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne TPOU3BOAHONW K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeHeHne MPON3BOAHON ISl HAXO0XKICHUS HAUTYYIIIETO PEUICHHS B TPUKIIATHBIX

4.5 3aayax, s OMpeeNieHuss CKOPOCTH TMpollecca, 3aJaHHOro (QopMyaol uiu
rpadgukom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMm J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a]1ady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIb30BATH METOJ MaTEeMaTUYeCKOH WHIIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh W ONHUCHIBaTh TIpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JorapugMm yHucia, CHHYC, KOCHMHYC U  TaHIECHC
IIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MpPU3HAKW JEIMMOCTH, HaMMEHBUINI OOIIMI NeIUTenh U HauMeHbLIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPpHUPOBATH MNMOHATUAMH: INOCICAOBATCIIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
yYMEHHUE OINEepUPOBATh MOHATUSMH: KOMIUIEKCHOE YHUCIO, CONMPSKEHHbBIC
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH TPUMEPHI  HUCIIOIb30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCECTPHUUCCKHUC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue omnepupoBaTh MOHATUAMH: (GYHKLHUSA, YETHOCTh (YHKIUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBast U BTOpas NPOU3BOAHAS (PYHKIIUH, T€OMETPUUECKUN U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWThb MPOU3BOJIHBIE AJIEMEHTApHbIX (DYHKIHM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHalM3a; MPUMEHSTh NPOU3BOJHYIO IS HaXOXKJIEHUS HAWITy4IIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢yHKUIMU, TMOKaszaTenbHas M Jorapupmuueckas (QyHKIUH;, yMEHHE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 PeaIbHOM JKU3HU; BBIpAaXaTh (POPMYyJIaMU 3aBUCHUMOCTH MEXKILY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIENOBATh IOJIYYEHHOE DPEIICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYEHHBII pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TA0IUIIAX, HA qUarpammax, rpapukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METO/IOB U DJIGKTPOHHBIX CPEACTB; TPadUUECKHU UCCIIEIOBATh COBMECTHBIC
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM TpaPUUECKUX METOIOB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMATHYECKOE OXHUJIAHWUEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBINUX YHCEI,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHM, YHUCIIO TEpecTaHOBOK, OmHOM HbloTOHA; ymeHwme
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIUMYMHA YyIJa, IUIOCKUHM yrod,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHUYeCKUe MOJENIN C TOMOIIbI0O TE€OMETPUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN

10

YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb chepsl, MIONaIb
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
[apajuleJIbHbIE OCH WJIM OCHOBAHHMIO, CEYEHHME Ilapa, IUIOCKOCTD,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (UTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
Pa3IMYHBIM TPH3HAKaM, BBINOJHATH HEOOXOIMMBIE OMOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHbIC W MOAOOHBIC (UTYpPHI, B TOM YHCIIE B IIPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 peallbHOW XU3HW; YMEHUE BBIYUCIATH TC€OMETPUUYSCKUE BEIMYUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il"yp

12

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEICHHUE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUH MPUPOAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHUN

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuiia cucTeMbl THHEHHBIX ypaBHEHHH. OTpeienTeh MaTPUIIBI
3 OyHKIMH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHusi U MHOXECTBO 3HaueHWH ¢ynkuun. Hymun ¢ysknum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0BATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOM3BOIHOW K HCCIEAOBAaHMIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTuCTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




METOJIWYECKOE OBECITEYEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
AnrebOpa u Havasa MaTeMaTH4YecKoro aHainmu3a (B 2 gactsax), 10 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: Mopakosuy A.l'. u apyrue; nox

penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10I] MHEMO3HMHA»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. B.1. I'mu30ypr Maremaruka. Anredpa v Hayana MaTeMaTHYECKOTO aHaJIn3a.
10 knacc. KontpoasHbie padothl. ba3oslil ypoBenb. @PI'OC. - M.:
Mmuemosuna, 2019.

2. B.. I'mm36ypr MaremaTuka. Anre6pa 1 Hadala MaTeMaTHYECKOTO aHaJln3a.
11 xnacc. Kontponbsusie pabotsl. bazosiit ypoBenb. ®I'OC. - M.:
MmuemosuHa, 2019.

3. JLLA. AnekcanapoBa Matemaruka. Anredpa v Hadajia MaTeMaTHYECKOTO
ananu3a. 10 xknacc. CamocTosiTenbHbIe pa00Thl. Ba3oBbIi ypOBEHbD.

®I'OC. - M.: Muaemo3suHa, 2019.

4. JI.A. AnekcanapoBa Marematrka. AnreOpa 1 HadaJia MaTeMaTU4eCKOTo

ananm3a. 11 xkmacc. CamocTosiTenbHbIE paOOTh. ba3oBwIi ypOBEHbD.

®I'OC. - M.: Muaemo3sunna, 2019.



5. M.A. Nuenckas ['eomerpusi. CamocrositenbHbie padoThl. 10 knacc. bazoBbiit
ypoBeHb. — M.: IIpocBenienue, 2019

6. M.A. Nuenckas ['eometpus. CamocTtositenbHbie paboThl. 11 kitacc. ba3osiii
ypoBeHb. — M.: IIpocBenienue, 2019

7. M.A. Nuenckas ['eomerpus. Kontpoasabie padoTthl.10-11 kmaccel. bazoBbrit
ypoBeHb. — M.: [Ipoceenienue, 2019

8. B.W. I'mu30ypr Maremartuka. Anredpa u Hayajla MaTeMaTUYECKOr0 aHaIn3a.
10 knacc. Kontpoabsubie paboThl. ba3oBbiii U yriy0iaeHHBIH YPOBHH.

®I'OC. - M.: Maemo3suna, 2019

9. B.W. I'mu36ypr MaTtemartuka. AnreOpa 1 Hadajla MaTeMaTUUECKOTO aHaJn3a.

11 knacc. KonTpoabsHbie paboThl. ba3oBblii U yriyOneHHbI YpOBHU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

OTtkpeIThiit Oank 3aganuii EI'D matemaTrka 6a30BbIi 1 TPOGUIBLHBINA YPOBEHB 1.
https://multiurok.ru
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4. https://ru.wikipedia.org

5. https://www.bibliofond.r
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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pazpaboraHa Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIaJCHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPETHETro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yYEHUs IPYTUX y4yeOHbIX AUCUMILINH. Pa3Butue y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eoMeTpust siBisieTCss OAHMM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOM U TPYIOBOM IESITENbHOCTH, SBIISIETCS



OTHUM "3 TPO(ECCHOHATHLHO BAXHBIX KAadyeCTB, IMOATOMY aKTyajbHa 3a/ada
dbopmupoBaHus y  OOydYaromuxcsi TMPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHHSI U UCTIOIb30BaHUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHHUs  00pa3oBaHMs IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMeTpur Ha ©0a30BOM YpOBHE NpeIHA3HA4YeHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH 00IIIME€ MAaTEMAaTUYECKUE YMEHUS, CBI3aHHBIE CO
cnenupuKol reOMeTpUH U HEOOXOIUMBIE JUTsl )KM3HA B COBPEMEHHOM OOITICCTRBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JIaJbHEHIIIEM BO3HHKHET HEOOXOJAMMOCTh B TEOMETPHUYECKHMX 3HAHHUSIX B
poecCUOHANIbHOM eI TEIbHOCTH.

JlocTikeHne 1ed OCBOCHHS MPOrpaMMbl  00ECTEUHMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHUE MpeEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHUS KaKk
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TEJia BPAICHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE  aJITOPUTMAMHU  PEHICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
MPAKTUYECKUM COJICP’KaHUEM;

e Pa3BUTHE MHTEIJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIIEIOBATEILCKUX YMEHUH, KPUTHYHOCTHU
MBIIILJICHUS;



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBICHUS] TEOMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
IpYruX  y4eOHbIX  MPEIMETOB,  TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3naHue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISIAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneyN€HHbIM [0 TroJaM oOydeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun oTBOaUTCS 2 yaca B Hexento B 100 kiacce, 3uaca B
Hezaento B 10a kinacce u 2 yac B Heento B 11 kacce, Bcero 3a ABa roaa oOydeHus B
106 - 136 yueOHbIX yacoB, 10a -170 y4eOHBIX YacoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIebHbIE INIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocte. IIpocreitime nmpocTpaHCTBEHHbIE (UTYpPBI HA TJIOCKOCTH: TETPadIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT MPSMOU JI0 IJIOCKOCTH, TPOECKILIMS (PUTYPHI HA TIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMHU JIbI; MPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dap; kyO. IlpeacraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CedueHus: Npu3Mbl U IUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIE€MEHTH CHMMETPUU B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IUMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMOW TIPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3yromue LUJIMHAPUYECKON
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONAAhr OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEphl.
B3aumnoe pacnonoxxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
PSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHMIO U MPOXOIAIIEE Yepe3 BEPILMHY), CEUECHUS LIapa.

BekTOpbI M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha MII0OCKOCTH U B IpocTpaHcTBe. C0KEHNE U BBIMUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTroa Mexay BekropaMu. CKalasipHOE MNPOU3BEIEHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UIIMU 00YyYaIoIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOILJIOMY U HACTOSAILIEMY POCCHUCKOM MaTEMAaTUKH, [ICHHOCTHBIM OTHOLLIEHUEM K
JIOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUHCKON MaTEMaTUYECKON HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHU, paCCYKICHHI1; BOCTPUUMYHBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TNMUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOJIOOHS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO W



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMAILHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI W 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  noznasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbCcKue JeMCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOIO HAOJIONEHUSA, WCCIEAOBAHUS, OLIEHHBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH AePUIMTHI HH()OPMALMK, TAHHBIX, HEOOXOJUMBIX JJIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMyHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 0000IIaTh MHEHUS] HECKOJBKUX JIFOAEH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE WITYPMbD» U WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pediaeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS POILECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOYKA, IpsMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yTOJ, FpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBIII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIOHHBIE MPU3MBI, apajlIeIeIUIeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTHYEeCKUX 3aJad Ha  BBIYHMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMAaMHU MTOT0OHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TMPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax H
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIC CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallU W TPUMEHSTh HM3YYCHHBIC TOHSTHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTD.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; cepa, BliMcaHHASS B MHOTOTPAHHUK WM TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUS CJIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YOI MEXAY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKrue 3aJadyd Ha NPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

PemaTe 3amaus Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs OpOCTEHIINE IPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh PEAIBHBIE
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOACIUPOBATH PEaAIbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpsbl; pemarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10a KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
Ne HanmeHnoBanme
Ipakruue (unpposbie)
n/ | pasieiaoB U TEM Bcer  KoHTpOJIbHBI
cKHe o0pa3oBaTe/ibHbIE
n NpOrpamMmbl 0 e padoThlI
padoThbI pecypchl
Brenenue B 15 bubmuoreka [JOK
CTEPEOMETPUIO https://m.edsoo0.ru/
[IpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE. Bu6miorexa LOK
[TapannensHOCTH 18 1
https://m.edsoo.ru/
MPSMBIX U
IIJIOCKOCTEN
IIepne oc
. szM};iI;zyﬂﬂpH ' 18 bubmuorexa [JOK
p N https://m.edsoo.ru/
IJI0CKOCTEN
Yrisl MeX,
I Ii[y 14 1 bubmuorexa [JOK
P https://m.edsoo.ru/
IJIOCKOCTSIMU
MHororpanHuku 17 1 bubmmorexa [TOK
https://m.edsoo.ru/
OOBEMBI 16 1 bu6mmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/
[ToBTOpEHue:
bu6mmorexa [IOK
CEYEHMS, pPACCTOSTHUS 4
https://m.edso0.ru/
U yTJIbI
OBILIEE KOJIMYECTBO 102 4 0
YACOB I10 [TIPOT'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
1060 KJIACC
N HamveHoBaHMe KosmuecTBo yacos JJIeKTPOHHBIE
(uu¢posbIe)
n/  pa3ieioB U TeM Bcer  KouTtpoibh IMpakTHueck
o0pa3oBaTesibH
n NPOrpaMMmel 0 bie padoThI ue padoThl
ble pecypchl
bubnuoreka
Beenenue B
1 10 [HOK
CTEPEOMETPHIO

https://m.edsoo.ru/
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[IpsimMble 1
IJIOCKOCTH B
bubnuoreka
5 ?[[;OCTpaHCTBC. 12 1 10K
PALICILHOCTE https://m.edsoo.ru/
MIPSIMBIX U
IJIOCKOCTEM
[TepnenaukynsipHOC bubnuoreka
3 Tbh MPSMBIX U 12 HOK
MIJIOCKOCTEH https://m.edsoo.ru/
Vsl Mexay bubnmnoreka
4 OpSMBIMU U 10 1 LIOK
IJIOCKOCTSIMU https://m.edsoo.ru/
bubnmmoreka
5) MHororpaHHUKu 11 1 [HOK
https://m.edsoo.ru/
N bubnmmoreka
6 ﬁlf(?:zfzaHHHKOB o . [OK
https://m.edsoo.ru/
IToBTOpEHME: bubnuoteka
7 CceueHus, 4 LHOK
PacCTOSIHUS U YTJIbI https://m.edsoo.ru/
OBHIEE KOJIMYECTBO
YACOB IIO 68 4 0
ITPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE

11 KIIACC
N HanmenoBann @ KosmuecTBo yacos DJIeKTPOHHbIE
" epa3IesioB u (uudposbie)
n/ Bcer Konrtpoabnsr  IIpakTnuyeckn
TeM o0pa3oBaTebHbI
n 0 e padoThlI e padoThlI
NpOrpamMmbl e pecypchl
bubnunoreka LIOK
! Tena BpatteHus 24 https://m.edsoo.ru/
2 OOBEMEBI TET 10 1 bubmmorexa [IOK
https://m.edsoo.ru/
B
3 crropat 20 1 bubmuoreka [{OK
KOOPAMHATRL B https://m.edsoo.ru/
MIPOCTPAHCTBE
4 [ToBTOpEHuUeE, 14 1 bu6nunorexa LIOK
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cHUCTEMAaTH3allA
s1 3HAHUU

OBILIEE
KOJIMYECTBO
YACOB I10
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10 KJIACC

K IIpoBepsiemMblii 31eMeHT coep:KAHUA
o

7 I'eomerpus

OcHOBHbIE TMOHATUS CTEpeoMeTpuu. Touka, NpsiMas, IJIOCKOCTb, IPOCTPAHCTBO.
7.1 | Ilonstue 00 aKkCHOMATUYECKOM ITOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CIIE/ICTBUS U3 HUX

B3aumHOe  pacmonoxeHue IOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOLIUECH,
MapajuleJIbHbIE W CKpelluBaromuecs ImpsaMble. [lapaienbHOCTH HPSAMBIX U
IJDIOCKOCTEM B  MPOCTPAHCTBE: MApAJUICJIbHBIE IPSAMBIE B IPOCTPAHCTBE,
79 MapaJUIEIbHOCTh TPEX MPAMBIX, MAPAJUIEIBHOCTh IPSIMOM M IUIOCKOCTH. YTIIBIC
' COHAINPABJIICHHBIMA CTOPOHAMH, YIrOJl MEXIy IMpsAMBIMH B IIPOCTPAHCTBE.
[TapauienbHOCTB IJIOCKOCTEN: NapalljebHbIE INIOCKOCTH, CBOMCTBA MAPAJUICIIBHBIX
wiockocteil. Ilpocreiine nmpocTpaHCTBEHHbIE (UIYpbl HA IMJIOCKOCTH: TETPAdp,

KY6, apaJuIeJICuIiea, MOCTPOCHUEC CEUYCHHUI

[lepneHIUKyNSIpHOCTh MPSAMON UM IUIOCKOCTH: NEPIEHIUKYISpPHBbIE TMpsSMbIE B
IIPOCTPAHCTBE, IPSIMBIE NTAPAJUIEIbHBIE U NEPIIEHANKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH MIPSIMON U INIOCKOCTH, TEOpEMa O MPSIMON MEPIEHIUKYIIIPHOU
73 | MIOCKOCTH. VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY NPSAMOU U INIOCKOCTBIO, ABYTPaHHBIN
' yTOJI, TMHEWHBIHN yroJl ABYTpaHHOro yria. lleprnenuKkyisp 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM /10 MJIOCKOCTH, MPOEKIMsI (PUTYPHI HA
MI0CKOCTh. [lepneHInKyIsIpHOCT MII0CKOCTEH: MPU3HAK NEPIIEHINKYISIPHOCTH IBYX

mockocteil. Teopema o TpEX MmepreHInuKymnspax

IloHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIINYKIBIE H
HEBBIITYKJIBIE MHOIOIPAaHHMKH, DPa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yromnpHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasi U
IIOJIHAs TOBEPXHOCTh NMpu3Mel. [lapannenenunen, npssMOyroJabHbIN MapajuIeIeIuIe]
7.4 | wu ero cBoiictBa. [lupamuaa: N-yroynpHas nupamuja, TpaHd U OCHOBaHHWE MUPAMUBbI,
OO0KOBas M IOJIHAs MOBEPXHOCTh NMUPAMUbI, MIPABHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUiIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
[IPAaBUJILHOIO MHOTOTPaHHUKA, IPaBWIbHAS IIpU3Ma M I[PaBWIbHAsA IHUpaMU/A,
NpaBUJIbHAS TPEYTrOJbHAS MUpaMUa U MPaBUIBHBIN TeTpasap, kyo. [lpeacraBienue




O IPaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukKocadapyrue CeueHus
IPU3MBI U TUPAMUIbI

7.5

7.6

1.7

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKHU, IPSAMOH, IIJIOCKOCTH.
OneMeHTbl CUMMETPUM B  IUpaMMJaxX, Hapajulelenunenax, IpaBUIbHBIX
MHOI'OTPaHHHUKAX

Bbluuciienue 31€MEeHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yriasl. Ilnomans
OOKOBOM IOBEPXHOCTH U IIOJHOW IOBEPXHOCTH NPAMOM MNPU3MBI, IUIOLIA]b
OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTU MpsMOM npu3Mbl. [1nomans 60koBoi
MOBEPXHOCTH M TOBEPXHOCTH TMPABHJIBHOW NHPaMUIbI, TEOpeMa O IUIOIMIAIH
yceu€HHoi nupamuabl. [lorsrue 06 00béme. O0BEM nupaMuIbl, IPU3MBI

[TomoOHbIe Tena B npoctpancTBe. COOTHOMIEHUS MEXKTY TUIOIIAIIMU TOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TET

11 KVIACC

Kon
6

6.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
I'eomeTpus

[unmmuapudeckast TOBEPXHOCTh, 00pa3yIoIHe IITHHAPHYECKON TTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,
o0pa3yroias u oCh, M0 s OOKOBOM M MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, OOpa3yrolIue KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU oBepXHOCTH. KOHYC: OCHOBaHUWE U BepIIMHA, 00pa3yromias
1 OCh, TUIOMIAIb OOKOBOMW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolne
U BBICOTa, OCHOBAHUS U OOKOBask MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, 1MaMeTp, IIoLaab NoBepXHocTu cheprl. Bzanmuoe
pacnosoxeHue chepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, mionaib

cdepbl

6.4

6.5

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIOCKOCTHU. PaBBépTKa OUIMHApPA U KOHYCa

KoMOuHanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTIOTpaHHUK, ONUCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOIPAaHHMK, WIIM TEJIO BPAILICHHS

6.6

6.7

6.8

[Tonsitue 06 0O0bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TapayuieNienunena M cieActBus n3 He€. OO0BEM uIMHApa,
koHyca. O0bEM 1apa U miIomaas chepbl
[Tomobupie Tema B mpocTtpaHcTBe. COOTHONIICHUS MEXIY — IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEJ

CeueHns ONUINHApa (Hapanﬂeano U NCPINCHAUKYIIAPHO OCI/I), CCUCHHUA KOHYCa
(HapaJ'IJ'ICJ'IBHOC OCHOBAHHUIO U ITPOXOAAIICC YCPEC3 BCpI_HI/IHY), CCUCHU 1Iapa

6.9

BexTtop Ha miockocty W B mpocTpaHcTBe. CllOK€HHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4yucio. Pa3nokeHne BekTopa Mo TpEM HEKOMILIaHAPHBIM




BekTopaM. IlpaBuno mapamnenenunena. Pemenue 3amad, CBA3AHHBIX €
IIPUMEHEHHUEM IIPaBWII JEUCTBUM C BEKTOPAMH

6.10

[IpsamoyronbHasg cucTemMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitimne 3amauri B KOOpAMHATAX. YToJl MexAy Bekropamu. CkaispHoe
IIPOU3BE/ICHUE BEKTOPOB. BpIUncCIeHUE YITIOB MEXKIY NPSMBIMU U INIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELICHUHA F€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, INMPHU3HAK, JOKAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IPOBOAMTH JOKA3aTENbHbIE PACCYKICHHS MpPU PpPEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCJI€ M3 JPYrUX Y4eOHBIX TMpPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh NOHATHUSAMM: HATypalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJBHOIO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppPAlMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CUCTEMAaMH  CUUCIICHUS, YMEHHUE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccus, 0eCKOHEUHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX 4Kcell (TeoMeTpudecKas, TPUTOHOMETpUYECKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHE,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
GyHKLINH, SKCTpeMyM (PyHKIMH, HauOoJbIIee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; YMEHUE HAXOAWTh ACUMITOTHI Tpaduka (yHKIMM; yMEHHUE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IMPOU3BOAHYIO JUISI MCCIEIOBAaHUS (YHKLHUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-DPKOHOMUYECKUX H

(bU3HYEeCKUX 3a/1a4ax; HaXOUTh TJIOMAIU U 00bEMBI (DUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIWS (GYHKIUHA, JTUHEeHHas (YHKIUS, KBaJApaTHIHAS
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKIUH, UCIIOIB30BaTh IpaUKH JJIs H3yYSHUS TPOLIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
ypaBHEHMIA, HEpPaBEHCTB M 3a1ady C IapaMmeTrpaMu; H300pakaTb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTU YNPABJICHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTUKH; COCTABISATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIIIee ¥ HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIbIO TaONMII ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHATHUSAMH: CIyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiy bepHymn, komOuHATOpHBIE (PaKThl U HOPMYJIBI,
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIydallHOW BENWYHMHBI, (YHKIMH pACHpeNeNieHHs] W  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCENl B MPHPOJHBIX M OOMICCTBCHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  pPEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellieHnu 3a7ad M3ydyeHHbIe (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOMAAL QUTYpPHI, 00BEM QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTU TMHPaMUJbI, MPU3MBI, KOHYcCa, IMIMHApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, W300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MpPU3HAKaX F€OMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CAMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHHH 33/1a4; HAXOJUTh TEOMETPUUYECKUE BEJTMYUHEI (JITHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yTON, MJOWAAb, O00BEM, MJIOMIAAb MOBEPXHOCTH), WCHOIB3YS
W3YYCeHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IJIOMIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPaMH; YMEHHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOL
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [Ipu3Haku AeTMMOCTH LENbIX YUCell

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlefictBuTenpHble 4Hcna. ApudMeTHYecKue oOmepanud ¢ JIeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHbIe U JTOrapupMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIMH U TpaduKH




Oyuknwms, crocoOwl 3amanus Gyakuuu. ['paduk Gyakuuu. B3zammHo obpaTHBIE

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' MaxkcumymMbl 1 MUHUMYMbl (QyHKUuu. HambGonbliee n HauMeHbllee 3HAYEHUE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TPaPUKU
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmernuaeckas u reomerpuueckas nporpeccun. @opmMyna CI0KHBIX TPOIIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




YUEBHO-METOJNYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O
[TPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 11 YUHEHUKA

» MaTtemaTHka: anrebpa 1 Hayaia MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u
npyrue, AkironepHoe obmectBo «M3narenscTBo «IIpocsemenuey, 2020
METOJUYECKHUE MATEPUAJIbBI JIUIA YUUTEJIA « MaremaTtuka: anredpa u
Hayajia MaTeMaTU4eCcKoro ananusa, reomerpus. ['eomerpus, 10-11 kmaccrr/
Aranacsu JI.C., bByry3oB B.®., Kagomiies C.b. u apyrue, AKiimoHepHoe o011ecTBO
«3marensctBO «IIpocBemenue», 2020

[HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

bubnuoteka [{OK - https://m.edsoo.ru SAKmnacc — mudponas o6pazoBaTenpHas
riaTdopma JIsl MKOJIBHUKOB, CTYACHTOB, YUUTENIEH U POTUTEICH.

VYuu.py — oOpazoBarenbHas OHJIaH-TUIaTGOpMa IS ITKOJIBHUKOB, UX POUTENEH

u yuautener http://school-collection.edu.ru — xomneknus o0pa3oBaTeIbHBIX

PECYpCOB.
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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yae0HOTO Kypca « BeposITHOCT M CTaTUCTHKA) 0a30BOTO
ypoBHs s oOydaromuxcst 10 —11 kmaccoB pa3zpaboTana Ha ocHOBe DeepabHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTeIbHOTO CTaHIapTa CPEIHETO OOIIeT0 0Opa3oBaHus,
C Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHMH, MPEABIBIIEMBIX K
MaTeMaTUYECKOMY 00pa30BaHUIO, U TPAAMUIIMN POCCUIICKOT0 0Opa30oBaHusl.
Peanuzanmst mporpaMMbl o0ecrieunBaeT OBJIAICHUE KITFOYEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIITIMHU OCHOBY JIJISI CAMOPA3BHUTHSI M1 HEIPEPHIBHOTO 00pa30BaHus,
IIEJIOCTHOCTh OOMICKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

VYuebHblil kypc «BeposiTHOCTh U CTATUCTUKA» 0A30BOT0 YPOBHS SIBISIETCS
IPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4EOHOr0 Kypca 6a30BOro ypOBHS
OoCHOBHOM 11K0JIbL. Kypc npennasHayen 1ist GopMupoBaHus y 00y4darommxcst
CTaTUCTUYECKOM KYJIbTYPbI U [IOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEN KaK
MaTEeMaTUYECKOT0 MHCTPYMEHTA JIJISl U3YUYCHHS CIIyYailHbIX COOBITHI, BEJIMUMH U
npoiieccoB. [Ipu u3ydennn Kypca 0060ramaroTcst MPeICTaBICHNUS YIAIIUXCS O
METO/IaX MCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYMMOCTH
1 OOIIIHOCTH MaTEMaTUYECKUX METO0B MO3HAHUS KaK HEOThEMJIEMOMN YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepkaHue Kypca HalpaBJIEHO Ha 3aKPETUICHUE 3HAHUM, TIOJIYYEHHBIX IPH
M3YYEHHH Kypca OCHOBHOM IIKOJIBI M HA Pa3BUTHE MPEACTABICHUN O CIIyYaiHbIX
BEJINYMHAX W B3aMMOCBS35X MEXAY HUMHU Ha BaXKHBIX IPUMEPAX, CEOKETHI
KOTOPBIX MTOYEPIHYTHI U3 OKPYKAOLIETO MUPA.

B cooTBeTCTBUU € yKa3aHHBIMU LEISIMU B CTPYKTYpE y4eOHOTO Kypca
«BepoATHOCT U CTAaTUCTUKA» CpEeIHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJIETIEHBI
CJIEyIOIE OCHOBHBIE Co/IepKaTebHble TMHUN: «CilydaiiHble COOBITUS U
BEPOATHOCTHY, «CiTydaliHble BETMUUHBI M 3aKOH OOJIBIINX YHCEID.

BaxxHyro yacTh Kypca 3aHUMaeT U3yuyeHUE reOMETPUIECKOr0 U OMHOMHUAIBHOTO
pacnpeieseHui U 3HAKOMCTBO C UX HEMPEPBIBHBIMYU AHAJIOTAMH —
MOKa3aTeIbHBIM U HOPMAJIbHBIM PaclpeeICHUSIMU.



Copnepxxanue muHUU «CitydaiiHble COOBITUSL U BEPOATHOCTUY» CIIY’KUT OCHOBOM ISl
(opMHUpOBaHUS MTPEICTABICHUN O paclpe/IeICHUH BEPOSITHOCTEN MEXKIY
3HAYCHUSIMU CITyYalHBIX BEJIMYUH, a TAKXKE 3Ta JIMHUA HeoOXouMma Kak 6aza aJis
U3YYEHHUS 3aKOHA OOJBIINX Yrced — (yH/IaMEHTaIbHOTO 3aKOHA, IEHCTBYIOIIETO B
IpUpoe 1 0OIIECTBE U UMEIOIIEr0 MaTeMaTHIecKyto Gpopmanu3zauio. CaMm 3aK0H
OOJBIINX YKCEN MpearaeTcsi B 03HAKOMHUTEIBHOM (popMe ¢ MUHUMAIbHBIM
UCIIOJIb30BaHUEM MAaTEMATUYECKOTO opMalin3Ma.

TeMbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYaliHBIMUA BEJIMYMHAMU, AKLEHTUPYIOT
BHUMAaHUE IIKOJIbHUKOB HA OIIMCAHUU U U3yUYEHUU CIIy4allHbIX SIBJICHUI C
NOMOUIbIO HENPEepbIBHBIX (yHKIUH. OCHOBHOE BHUMAHHUE YJIESETCS
IIOKa3aTeJIbHOMY U HOPMAaJIbHOMY pPacipeleeHUsIM, IIPU 3TOM IIPEAIOIaraeTcs
O3HAaKOMMTEIILHOE N3yUYeHHE MaTepuaia 0e3 J0Ka3aTelbCTB IPUMEHIEMBIX
(dakKToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha uzydenue kypca «BeposSTHOCTb U CTATUCTUKA» Ha 0a30BOM YPOBHE
OTBOAUTCS | yac B HEACNIO B TEUCHHE KaX0TO rojia 00yueHus, Bcero 68
y4eOHBIX YaCOB.

COAEPKXAHUE YYEBHOI' O KYPCA

10 KJIACC

[IpencraBieHre TaHHBIX C TTIOMOIILIO Ta0uIl U quarpamMm. CpenHee
apudMeTHIEeCKOe, MeIMaHa, HanOoIbIliee 1 HaUMEHBIIIEe 3HAUCHUS, pPa3Max,
JUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OOPOB.

CrnyualiHbIe YKCIIEPUMEHTHI (OTIBITHI) U CITyYalHbIE COOBITHS. DIeMEHTapHbIE
COOBITHS (MCXO0/b1). BEposITHOCTD CiIydaltHOTO COOBITHS. BIM30CTh 4acTOTHI U
BEpOSTHOCTU COOBITHI. CiTydaliHbIE OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU. BeposiTHOCTH COOBITHI B ONIBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.



Onepatu Hajl COOBITUAMMU: TTEpeceyeHUE, 00bEAMHEHHE, TPOTUBOMOI0KHbIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSATHOCTEM.

YcnoBHasA BEPOATHOCTh. Y MHOKEHUE BEPOATHOCTEN. [[epeBO CilydaiiHOTrO
sKcriepuMenTa. @opmyiia MoTHOM BeposiTHOCTH. He3aBrucrumMbie COOBITHS.

Komb6unaropnoe npasuio ymaoxenus. [lepectanoBku u akropuain. HYucno
coueranuil. TpeyronsHuk Ilackans. ®opmyna 6mHoma HeroToHa.

buHapHBIi Cily4ailHbId ONBIT (MCHIBITAHUE), yCEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM /10 iepBoro ycnexa. Cepust
HE3aBUCUMBIX UCIIBITAHUN bepHyIum.

Cnydaitnas BennunHa. Pactipenenenue BepostHocTen. [Jnarpamma
pacnpeneneHus. [Ipumepsl pacnpenenceHuil, B TOM YUCIIE, FEOMETPUYECKOE U
OMHOMUANbHOE.

11 KIIACC

YucnoBble XapaKTEPUCTUKH CITYYAHBIX BEJIMYUH: MATEMATHUYECKOE OKHUIAHUE,
JIUACTIEPCUA U CTAHJIAPTHOE OTKJIOHEHHE. [[puMepsl mpuMEeHeHUs MAaTEMATHYECKOTO
0’KMJaHUsI, B TOM YHCIIE€ B 33/1a4axX U3 MOBCEIHEBHOW KU3HU. MaTemMaThieckoe
OKHJIaHWuEe OMHAPHOM CITy4alHOU BEIMYMHBI. MaTeMaTH4eCcKoe 0KUJaHUE CYMMBbI
CJIIy4alHbIX BEJIMYMH. MaTemMaTHu4eCKOe 0KUIAHUE U TUCTIEPCUS T€OMETPUYECKOTO
1 OMHOMMAJILHOTO pacipeieICHUH.

3aKoH OOJIBIIMX YHCEI U €ro POJib B HAayKe, Ipupoe u oo1miecTBe. BriOopouHbIit
METOJI HCCIENOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIIyYalHbIX BEMUYUH. [IOHATHE O IUNIOTHOCTH
pacripeneneHus. 3aaauu, IPUBOASIINE K HOpMaJIbHOMY pacnpeneienuto. [lonarue
0 HOPMAJIbHOM PacCIpeeICHUN.

IHIJTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOECHUS MPOrpaMMbl yueOHOTO MpeIMeTa
«MaremaTHKa» XapaKTepU3yIOTCS:

Fpamancxoe BOCIIMTaAHHE:



c(OPMUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIMK 00YUAIOIIETOCs KaK aKTHBHOTO 1
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA, IPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUM,
MPOIIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCH U TIP.), YMEHHEM
B3aMMOJICUCTBOBATH C COIMATLHBIMU HHCTUTYTAaMU B COOTBETCTBUU C UX
GYHKIUSIMU ¥ HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHHUE:
c(hOpMHUPOBAHHOCTHIO POCCUICKON IpaskIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONIIOMY U HACTOSIIEMY POCCUUCKOW MAaTEMATUKH, HEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUUCKAX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IIKOJIBI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUHN B IPYTUMX HAayKaX, TEXHOJIOTHUAX, chepax
SKOHOMHMKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHHMEM JIyXOBHBIX [IEHHOCTEH POCCUICKOTO Hapoia; ChOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HAYKH U ACATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JUYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMBOIO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:
ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOUYAsl 3CTETUKY MaTEMATUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1a4, PEIICHUM, PACCyKICHUN;
BOCIIPMAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:
c(hOpPMHPOBAHHOCTHIO YMEHUS MTPUMEHSATh MaTEeMAaTHUECKIE 3HAHUS B MHTEpECcax
3I0POBOTO U OE30MaCHOT0 00pasa KMU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
peryispHas ¢puznueckas akTUBHOCTBD); (DU3MYECKOTO COBEPIIIEHCTBOBAHMUS, IPU
3aHITHSIX CIIOPTHBHO-03I0POBUTEIILHON JIESITEIBHOCTHIO.

TpynoBoe BociuTanue:
TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTHU TPYAOIIO0MS; HHTEPECOM K
paznu4dHbIM chepaM MpoPeCcCUOHABHON ACSTEIHHOCTH, CBI3aHHBIM C
MaTEeMaTHUKOU U €€ MPHUIIOKEHUSIMH, YMEHHEM COBEPIIIATh OCO3HAHHBINA BHIOOP
Oyayieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KM3HHU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HANIPABICHHOCTH.



IKOJOTHYECKOe BOCIIMTAHUE:
c(hOpPMHUPOBAHHOCTBIO SKOJOTUYECKON KYIbTYPhl, IOHUMAHUEM BIIUSHHUS
COIIMATIbHO-Y)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIUATBHOMN
CpeIbl, 0CO3HAaHUEM TI00aTBHOTO XapaKTepa SKOJIOTHUYECKUX pooIieM;
OpUEHTaIMEN Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a7a4 B
00JIaCTH OKpYKAIOIIeH Cpeibl, INIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX
BO3MOKHBIX MTOCIEACTBUN JIJIs1 OKPYKAIOLIEH CPEeIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:
c(hOpMHPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM
MaTEMaTUYECKON HAyKH KaK c(epbl YEIOBEUECKOU AEATENBHOCTH, ITANIOB €€
Pa3BUTHS ¥ 3HAYMMOCTH VISl pa3BUTHUSL HUBUIN3AIMH; OBJIAJIEHUEM SI3BIKOM
MaTE€MaTUKH U MaTEMaTHYE€CKOM KyJIbTYypOH KaK CpPEeICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD
VWHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTEepU3yITCs OBJIaJEHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCAIbHBIMU KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1) Yuueepcanvuvie nosnasamenwvhvle oeticmausi, obecneuusaiom Gopmuposarue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAIOUUXCS (0C80EHUe MEeMOO08 NOZHAHUS
OKpYdHcarouieco Mupa,; NPUMeHeHue J102UYeCcKux, UCCI1e008amenbCKux onepayul,

YyMeHuti pabomams ¢ uHpopmayueii).

ba3oBble Jiornueckue aeicTBuA:

BBIBJISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MOHATHAMH; (OPMYIUPOBATH
ONpeeNeHUs] TMOHATUN; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKalumy, OCHOBAaHUS JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3a;

« BOCIpUHUMATH, (opMyIupoBaTh U  MNpeoOpa3OBbIBATH  CYXKIACHUS:
yTBEpJAUTENIbHbIE U OTpULIATENbHBIC, €AMHUYHBbIC, YaCTHbIE U OOIIHE;
YCIIOBHBIE;



BBIBIITH ~ MATEMATHMYECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSIX;
npeajararh KpUTEPUU JUIsl  BBISBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUCHHI 110 aHAJIOTUH;
IIPOBOAUTH CaMOCTOATENIbHO JIOKa3aTebCTBA  MAaTEMaTUYECKHX
YTBEPXKACHUN (IIpsIMBbIE U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTALHIO,
IPUBOJUTH TMPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKIEHUS U BBIBOJBL;

BBIOMpATh CcMoco0 penieHus ydyeOHOMl 3agauu (CpaBHHUBATh HECKOJBKO
BApMAHTOB pELIeHMs, BbIOMpaTh Haubosee NOAXOAAMUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh BOIPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBONUTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH AKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0BEeKTa, SIBICHUSA, TWPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
POBEAEHHOTO HAOIOIEHHUs, MCCIIEOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIEcca, a TAKKe BBIIBUTAThH
MIPE/IOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISBIIATH Je(OUIIUTH HHGOPMAITNH, TAHHBIX, HEOOXOAMMBIX JJII OTBETA Ha
BOIIPOC U TSI PEIICHUS 3a]1a4H;
BBIOMpAaTh  WHGOPMAIMI0 W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTECPIIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;
CTPYKTYPHpPOBaTh MH(POPMAIINIO, MIPEACTABIATh €€ B pa3IMUHBIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKH;
OIICHHBATh HaJEKHOCTD uHbOpMaIuu 1o

CaMOCTOSTEILHO CHOPMYITHPOBAHHBIM KPUTEPHSM.



2) VHusepcanvhvle KOMMYyHUKAmMueHble Oelicmausi, 00ecneyusaom

cqbopmupoeaﬂﬂocmb COYUAIBHbIX HABbLIKOB 06yqai0u;uxc;1.

OO01menue:

BOCIPUHUMATH U (DOPMYIUPOBATH CY>KJICHHUSI B COOTBETCTBHH C YCIOBUSIMHU
Y LIETSIMU OOLLIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh IMOSCHEHHUS IO XOAY PEUICHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTaT;

B X0/ 00CYKIEHHS 3a7jaBaTh BOIPOCHI IO CYIIECTBY O0CYKIAEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEH, HAIICJIIEHHBIE HA TIOWCK
pElIeHUs; CONOCTaBIIATb CBOM CYXACHHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3JIMYUE€ U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOM popme GpopMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3yJbTAaThl  PEIICHMs  3aJa4d,  OKCIIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATENbHO BEIOMPATH (POpMAT BBICTYILIICHUS
C YYETOM 3aa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYaIbHON
paboThl MpU peuIeHUU YYEOHBIX 3a/ay; MPUHUMATh 1€Jbh COBMECTHOM
NeSATEeIbHOCTH, IUIAHUPOBATh  OPraHU3allUl0 COBMECTHOM  paboThI,
pacnpenenarb BUAbl padOT, IOrOBApUBATHCS, OOCYXAATh MPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJILKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIAeHMS, OOMEH MHEHUH,
«MO3TOBbIE TITYPMbD» W WHBIC); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHSI C IPYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOETO BKJajga B OOMMH MNPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuueepcanvnvie pezcyiamuesnbie oelicmsus, obecneuusarom Gopmuposarue

CMbLCIIOBbLX YCNAHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCHIU.

Camoopranuzamnus:
COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1aui, BHIOUPATh CIIOCOO PEIICHHUS C

y4E€TOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMU TIO3HABATENBHON pediekcuu Kak OCO3HaHUS
COBEPLIAEMBIX IEUCTBUU M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJILTATOB;



BJIAJETh CITIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECca U pe3yibTaTa
pelLIeHUsI MaTEMATUYECKOM 3a/1a4H;

*  TIPEABUACTb TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PELLICHUU 3aa4H,
BHOCHUTh KOPPEKTHUBHI B JICSITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJECHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

« OIEGHUBATh COOTBETCTBHE pE3yJbTaTa WEIM U YCJIOBHUSIM, OOBICHATH
MIPUYXHBI JTIOCTHXKEHUSI WM HEIOCTHXKEHUSI PE3YyJIbTAaTOB ACATEIBLHOCTH,
HAXOJIUTh OIMMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

YuraTth U CTPOUTH Ta6JII/IHI>I " JuarpaMmal.

OHGpI/IpOBaTb IMOHATHUAMU: CPCIAHCC apH(i)MCTI/ILIeCKOe, MCaHaHa, HaI/I6OJII)H1€e,
HaMMCHBIICC 3HAUCHHUC, pa3MaX MAdCCHUBa YUCJIOBbLIX JdHHBIX.

OnepupoBaTh MOHATUAMHU: CITyYalHBINA IKCIIEPUMEHT (OIIBIT) U CITy4yaiHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIN UCXO/) CIyUYaiHOTO OTBITA;
HAXOJIUTh BEPOSITHOCTH B OIBITaX C PABHOBO3MOKHBIMU CITy4YalHBIMU COOBITUSIMU,
HAXOJIUTh U CPABHUBATH BEPOSITHOCTH COOBITUI B U3yUYCHHBIX CIyYalHBIX
HKCTIIEPUMEHTAX.

Haxonuteb u hopmynupoBaTh COOBITHS: TIEpeceueHre U O0BEIMHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTHUBOIOI0KHOE TAHHOMY COOBITHIO; MTOJIB30BATHCS
auarpaMMmamu Jisepa u (opMyJioi ClIoKeHHUs] BEpOATHOCTEN IPU PEUICHUH 3a/ay.

OnepupoBath MOHSATUSIMHU: YCIOBHAS BEPOATHOCTD, HE3aBUCUMbBIEC COOBITHS;
HAaXOJUTh BEPOSTHOCTH C ITOMOIIBIO MPABUJIA YMHOKEHUS, C IIOMOIIBIO IEpEBa
CJIy4alHOTO OIIBITA.

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

OnepupoBaTh NOHATUSMHU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS
UCIIBITAaHUM, yCIIeX U HeyZaua; HAXOJAUTh BEPOSATHOCTH COOBITHI B cepuu
HE3aBUCUMBIX UCIIBITAHUH 10 IEPBOTO YCIIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEepUHU UCTIBITAHUN bepHyIu.

OnepupoBaTh MOHATUSMU: CITydaiiHasi BEJIMUMHA, PACTIPEEICHHE BEPOSITHOCTEM,
JyarpaMMa pacrpeaesieHus.



11 KIIACC
CpaBHHBaTh BEPOATHOCTU 3HAYEHUI CIyYalHOU BEIMYMUHBI IO PACIPENEICHUIO
WIM C TIOMOIIBIO AUarpaMM.

OHepI/IPOBaTB IMOHATHUCM MATCMATUYICCKOTO OKUAAHHA, IIPUBOAUTL IIPUMCPLBI, KaK
MNPUMCHACTCA MATCMATHUYICCKOC O KUIAHNC cnyqaﬁﬂoﬁ BCJINYNHBI HAXOOUTD
MATEMATHYCCKOC OKNAAHUC 110 JAHHOMY PaCIIPCACIICHUIO.

Hmetsb npeacTaBieHHe 0 3aKOHE OOJIBIINX YHCEIL.

NmeTs MMpEACTaBJICHNUEC O HOPMAJIbHOM PACIIPCACICHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Kosmn4ecTBo
No 1/ HaumeHnoBaHue pa3iejioB U TeM Jacos JIeKTPOHHBIE (IU(PPOBHIE)
g NporpaMMbl Beero KoHTposbHbie 00pa3oBaTe/lbHbIE PECYpPChl
padoThI

1 [IpencraBieHue TaHHBIX U 4 bubmoreka [JOK
OIMCaTeIbHAS CTATUCTHKA https://m.edsoo.ru/
City4ailHbl€ ONBITHI U CIyYalHbIE

5 COOBITHSI, OTIBITHI C 3 but6mmoreka [JOK
PaBHOBO3MOKHBIMH 3JICMEHTAPHBIMH https://m.edsoo.ru/
UCXO0aMU

3 Onepanuu HaJ COOBITUSIMH, 3 bubmmoreka [IOK
CJIOKCHHE BEPOSTHOCTEH https://m.edsoo.ru/
Y cii0BHas BEPOSATHOCTD, AEPEBO

4 CIIy4yallHOTO OIbITa, (hopMya 5 1 bubmmoreka [JOK
MIOJTHOM BEPOSITHOCTH U https://m.edsoo.ru/
HE3aBUCUMOCTH COOBITHIA

5 DJIeMEHThl KOMOMHATOPUKH 4 bubmmoreka [JOK

https://m.edsoo.ru/
6 Cepuu nociie0BaTeIbHbIX 3 bu6mnorexa IJOK

UCOBITAHUN

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

7 Ciy4ailHble BETMYUHBI U 6 bubnuoreka [{OK
pacrpeaeieHus https://m.edsoo.ru/
8 O06o00111eHNE ¥ CHUCTEMaTU3aITUs 5 1 bu6mmoreka IJOK
3HaHUH https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 34 9
[TPOTPAMME
11 KJIACC
KoumnuecTBo
No 11/ HaumenoBanue pa3gesioB 1 TeM | 1aCoB JJIeKTpPOHHBIE (IU(PPOBHIE)
NporpamMmblI Beero KonrpoJbubie | 00pa3oBaTejbHbIe pecypchl
padoTbI
1 MaTteMaTU4eCcKOoe 0KUJaHUE 4 bubmmoreka [IOK
CIIy9aiiHOHN BEJIMUUHBI https://m.edsoo.ru/
9 Jlucnepcus u CTaHIapTHOE 4 bubnuotexa [JOK
OTKJIOHEHUE CITYYalHOW BEJIMYUHBI https://m.edsoo.ru/
3 3aK0oH OOJIBIIIMX YHCETT 3 1 bubmoreka [{OK
https://m.edsoo.ru/
. iﬁigﬁgii?nﬂecnyanHme , BuGnorexa LIOK

(pacnpeneneHus)

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

5 HopmanesHoe pacnpeneneHus 2 bubnuoteka [JOK
https://m.edsoo.ru/
[ToBTOpEHME, 0000ITICHIE U bubmmoteka IIOK

6 " 19
CUCTEMATU3AIMS 3HAHUMN https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10O 34

[TPOI'PAMME



https://m.edsoo.ru/
https://m.edsoo.ru/

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOr0
pe3yJbTaTa

6
6.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MPOrPpaMMbI CpeITHEr0
001ero odopasoBaHus

Teopus BEpOATHOCTEN U CTATUCTHKA

Ywurath 1 CTPOUTH Ta6J'II/II_[I)I U auarpaMmbl

6.2

6.3

OHepI/IpOBaTB MMOHATHUAMU: CPCAHCC apI/I(I)MeTI/ILICCKOG,
MCaAHraHa, HaI/I6OHBIHe€, HAMMCHBIICC 3HAUCHHC, padMax
MaCCHBa YHCJIOBBIX JAaHHBIX

OnepupoBaTh MOHATUAMHU: CIIYYAHBIA SKCIIEPUMEHT (OTIBIT)
U CIy4allHOe COOBITHE, FIIEeMEHTapHOE COOBITHE
(371€MEeHTapHBINA UCXOA) CIIYYaHOTO OIbITa; HAXOIUTh
BEPOSITHOCTH B OIIBITAX C PABHOBO3MO>KHBIMHU CITyYalHBIMU
COOBITUAMHU, HAXOAUTh U CPABHUBATH BEPOSITHOCTU COOBITUI
B M3YYEHHBIX CIy4YalHBIX SKCIIEPUMEHTAX

6.4

Haxonutb u popmynupoBaTh COOBITHS: TIEpeceueHre U
00beIUHEHNE TaHHBIX COOBITHUH, COOBITHE,
MIPOTUBOIIOJIOKHOE TAHHOMY COOBITHIO; TI0JIb30BATHCS
auarpaMMmamu Jisiepa u (GopMyJioi CIIoKeHUs
BEPOSITHOCTEH TP PEIISHUH 3a]1a4

6.5

OneprpoBaTh NOHITUSIMU: YCIOBHASI BEPOSITHOCT,
HE3aBUCUMBIE COOBITUS; HAXOAUTH BEPOSATHOCTHU C TIOMOIIIBIO
IIpaBUJIa YMHOXEHMUS, C IIOMOIIBIO JIEPEeBa CIy4aHOTO
OTIbITa

6.6

6.7

[IpuMeHATh KOMOMHATOPHOE MTPABUIIO0 YMHOXKECHHSI TIPU
pelIeHnN 3a1a4

OnepupoBaTh NOHATUSIMHU: UCTIBITAHUE, HE3ABUCHMBbIC
VICTIBITAHUS, CEPUS UCTIBITAHUMN, YCIIEX U HEYAa4a; HAXOJIUTh
BEPOSITHOCTU COOBITUI B CEPUU HE3aBUCUMBIX UCTIBITAHHM
710 TIEPBOTO yCTeXa, HAaXOIUTh BEPOSITHOCTH COOBITUN B
cepuu UCIbITaHu bepryium




OHepI/IpOBaTB ITOHATHUAMMU: cnyqaﬁHa;I BCJIMYMHA,

08 pacrpeneneHre BEpOATHOCTEN, THarpaMMa pacrpeiesICHUs
11 KIIACC
Kopa IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHUS
NPOBEPsieMOr0  OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbI CPEIHEro
pe3yJbTara 001ero oopasoBaHus
5 Teopus BEpOSTHOCTEN U CTAaTUCTUKA
5 1 CpaBHUBATh BEPOSITHOCTH 3HAYECHUI CITy4YalHOU
' BEJIMYMHBIIIO PACTIPENEIICHUIO WU C TIOMOIIBIO TUarpaMm
OrneprpoBaTh NOHITUEM MATEMATUYECKOTO OKHJIAHMUS,
NPUBOJUTH IPUMEPHI TOTO, KaK TPUMEHSIETCS
5.2 MaTeMaTH4YECKOE 0KUIAHUE CITyYaiiHON BETUYNHBI,
HaXOJUTh MaTEMaTHYECKOE OKUAAHUE IO JTAHHOMY
pacrpeneneHuo
5.3 Nmetsb npeacTaBiaeHue 0 3aKOHE OOIBIINX YUCET

5.4 NmeTp npeacTaBieHne 0 HOPMAJIbHOM PacpeAcICHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
6

6.1

6.2

6.3

6.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUA

TCOPI/ISI BepOHTHOCTefI N CTAaTHUCTHUKA

[IpencraBieHne JaHHBIX ¢ TOMOIIBIO TabIUIl 1 quarpamm. CpenHee
apudpMeTHIeCcKoe, MeInaHa, HanOOJIbIIIee ¥ HAUMEHBIIIEe 3HAUYCHUS,
pa3max, TUCHEePCHs U CTaHJAPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB

CnyyaitHble SKCIEPUMEHTHI (OMBITHI) U CITy4yalHbIE COOBITHSL.
DneMeHTapHble cOObITHA (MCX0/IbI). BEposATHOCTH citydyaitHOro
COOBITHS. BIM30CTh 4aCTOTHIM BEPOATHOCTH COOBITHIA. CilydaiiHbie
OMBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.
BeposiTHOCTH cOOBITHIT B ONIBITAXC pAaBHOBO3MOKHBIMU 3JI€EMEHTAPHBIMU
COOBITUSIMU

Onepauuu HajJ COOBITUSIMU: TIEpeceYeHue, OObEeIUHEHUE,
MIPOTUBOIOJIOXKHBIE COOBITH. J[narpammel Ditnepa. opmyna
CJIO’KEHMS BEPOSATHOCTEN

YcnoBHAsI BEPOSITHOCTh. Y MHOKEHHE BEPOATHOCTEN. [lepeBo
CIIy4alHOT0 3KcrepuMenTa. @opMyra noJHONW BEPOATHOCTH.
HesaBucumeblie coObITHS

6.5

KomOunaropHoe mpaBusio ymHokeHus. [lepecTaHOBKY U (pakTOpHAll.
Yucno coueranuil. Tpeyronasnuk [lackans. ®opmyna 6uHoma HeroToHa

6.6

bunapHbI# Cily4aiiHbIi ONBIT (MCIIBITAHUE), YCTIEX U HEYyAaua.
HesaBucumeie ucnbitanusa. Cepusi HE3aBUCUMBIX UCTIBITAHHUM 10
nepBoro ycrnexa. Cepusi He3aBUCUMBIX UCTIBITAaHUN bepHyu

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTen. Jnarpamma
pacnpenenenus. [ Ipumepsl pacnpeneneHuii, B TOM YUCIIe
reOMETPUYECKOEH OMHOMHUAIEHOE

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA




Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEIUYUH: MATEMAaTHYECKOE
OKHJIaHWE, TUCIIEPCUs U CTaHJAapTHOE OTKIOHEHHE. [Ipumepsl
IIPUMEHEHUSI MaTEMaTHYECKOIO 0KMIaHNSI, B TOM YHUCJIE B 337a4ax U3
NOBCEIHEBHOM XM3HU. MaTemaTtnueckoe 0xu1anue OnHapHON
CIIy4allHOW BEJIMYMHBL. MaTeMaTHYECKOE 0KUJAHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTreMaTH4ecKkoe 0KUAaHue U JUCIIEPCUs
Fe€OMETPUUYECKOr0 1 ONHOMHMAIIBHOTO pacIpeleIeHUN

5.2

3aKoH OOJIBIIMX YHCEN U €ro POJib B HAyKe, MPUPOJIC U OOIIECTBE.
Br16opouHbIii MeTO HCCIE0BaHUI

5.3

HpI/IMCpBI HCIIPCPBIBHBIX CJIY‘-I&I?IHBIX BenuuH. [IoHsATHE O INIOTHOCTH
PaCIpCaACICHUA. 33,[[3‘11/1, IMPUBOIAIINC K HOPMAJIbHOMY
PaCIpCaACICHULIO. [TonsTHe O HOPMAJIbBHOM PaCIIPpCACIICHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
MPOBePsSIeMOro
TpeOOBaHUS

HpOBepﬂeMLIe TpCﬁOBaHHH K MIPpEeAMETHbIM
pe3yabTaTaM 0CBOCHHUSA OCHOBHOM Oﬁpa3OBaTeJH)HOﬁ
nporpamMMsbl CPpEaAHET O oﬁmero 06p330BaHI/IH

Bnanenue meTomamMu 10Ka3aTeNbCcTB, alTOPUTMAMU
perieHus 3a1a4; yMeHrne (popMyInpoBaTh U OTIEPUPOBATH
TMOHSTUSMHU: OTIPEJICIIEHNE, aKCHOMa, TeopeMa, CIIe/ICTBHUE,
CBOMCTBO, MPU3HAK, JOKA3aTEILCTBO, PABHOCUIILHBIC
(bOopMyIUPOBKH; TPUMEHSTH UX; YMEHHUE (POPMYIUPOBATH
o0paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIACHUE, PUBOUTH
MPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIH30BATH METO
MaTeMaTUYeCKON UHAYKIIUHU; TPOBOUTH JOKa3aTeIbHbIC
paccy>kJIeHus NP PEIISHUH 3a]1a4, OLIEHUBATh JIOTHYECKYIO
MPaBUIILHOCTh PACCYKICHUN; YMEHUE OTIEPUPOBAThH
MOHATUSMHU: MHOXECTBO, IIOJIMHOKECTBO, OTICPAIIMH HAT
MHOKECTBAMH; YMEHHUE UCTIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN ammapar JJIsi ONMCAHUS PEaTbHBIX
MIPOIIECCOB U SIBJICHUN U TIPH PEIICHUH 33]1a4, B TOM YHUCIIC
U3 IPYTUX YICOHBIX MPEIMETOB; YMEHHUE OTIEPUPOBATh
MOHATUSIMU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, Tpad Ha
MJIOCKOCTH;, YMEHUE 33]1aBaTh U OMUCKHIBATH Tpadbl
pa3TUYHBIMU CIIOCO0AMM; UCTIOIB30BaTh rpadbl Mpu

pellIeHUH 3a7a4

YMenue OIICpUPOBATH MMOHATHAMMU: HATYpPaJIbHOC YHUCIIO,
OeJI0€ 4YucCjio, CTCIICHD C OCJIBIM IIOKAa3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCIICHb C PAalMOHAJIbHBIM
IIOKAa3aTCJICEM, CTCIICHD C I[CﬁCTBHTGJ'II)HBIM ITOKAa3aTCJICM,

jorapudm yucia, CAHYC, KOCHHYC U TAHT€HC




MPOU3BOJIBHOTO YKCJIA, OCTATOK 110 MOJYJII0, PAIIMOHAIBHOE
YHUCJI0, UPPALMOHATILHOE YUCII0, MHOKECTBA HATYyPAJIbHBIX,
LEJIBIX, PAllMOHATILHBIX, IEUCTBUTEIbHBIX YUCEN; YMECHUE
MCIIOJB30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIUNA 00N
JIETTUTENb U HaUMEHbIIIee 00111ee KpaTHOE, AITOPUTM
EBKknmaa npu peieHny 3aay; 3HaKOMCTBO € Pa3JIMYHBIMU
MO3UIIMOHHBIMU CUCTEMAMU CUUCIIEHUS; YMEHHUE BBITIOJIHSITh
BBIYKCIICHUE 3HAYEHUI U MPeoOpa30BaHUs BBIPAKEHUHN CO
CTETNIEHSIMU U JiorapudmamMu, Ipeodpa3zoBaHus JpOOHO-
pallMOHAJIbHBIX BBIPAKEHUIN; YMEHUE ONIEPUPOBATH
MOHSATUSIMU: TIOCJIEI0BATEILHOCTD, apudMeTHIecKas
nporpeccusi, reoMeTpruueckas rmporpeccusi, 06CKOHEUHO
yOBIBalOIIIasi TEOMETPUUECKas MPOTPECCHs; YMEHUE 3a7aBaTh
MOCJIEA0BATEILHOCTH, B TOM YUCJIE C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHSITUSIMU:
KOMIUIEKCHOE YHUCJI0, COMPSKEHHBIE KOMIUIEKCHBIC YUCTIA,
MOJYJIb M aQpTYMEHT KOMIUIEKCHOTO Ynciia, opMa 3amucu
KOMIUIEKCHBIX YK CeN (FeOMETpUYECcKas,
TPUTOHOMETPUUECKAs U allreOpanyeckas); yMeTh
MPOU3BOIUTH apu(PMETHUECKUE TEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; PUBOJIUTH MPUMEPHI UCTIOIb30BAHUS
KOMILIEKCHBIX YHCEJI; ONIEPUPOBATH MOHITUSIMU: MaTpPULA
2x2 n 3x3, onpenenuTenb MaTpULbl, TEOMETPUUECKUN

CMBICJI OIIPCACTIUTCIIA

YMeHne onepupoBaTh NOHATUSAMHU: pallMOHAIIBHBIE,
UppaLMOHAIbHBIE, TOKA3aTEIbHbIE, CTEIICHHBIE,
jorapupMUyYECcKre, TPUTOHOMETPUUECKHUE YPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMbI; YMEHUE ONEpUPOBAThH
MOHATUSIMU: TOXKJIECTBO, TOKIECTBEHHOE IPeoOpa3zoBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U

HCPABCHCTB, paBHOCHUJIbBHOCTD ypaBHGHI/II\/’I, HCPABCHCTB U




CUCTEM; YMEHHE PEIIATh YPABHEHUSI, HEPABEHCTBA U
CUCTEMBI C IIOMOUIBIO PA3JIMYHBIX TPUEMOB; PEIIATh
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPOM;
IIPUMEHSITh YPaBHEHHUsI, HEPABEHCTBA, X CUCTEMBI JUJIS
peleHns MaTEMaTUYECKUX 3a1a4 U 33/1a4 U3 Pa3Iu4YHbIX

obJlacTeil HAayKu U peabHOM )KU3HU

YMeHune onepupoBath NOHATHAME: QYHKIIHS, YETHOCTh
(bYHKIIUH, TIEPUOJUIHOCT (PYHKIIMH, OTPAHUYEHHOCTD
(yHKUIHHA, MOHOTOHHOCTh (DYHKLIMHU, IKCTPEMYM (PYHKIIUH,
HanOOoJIbLIEE U HAUMEHbIIEE 3HaYeHUs1 (PYHKIIMH Ha
MIPOMEKYTKE, HEMIPEPhIBHASI (PYHKITUS, aCUMIITOTHI Tpaduka
byHKUIMU, TIepBasi ¥ BTOpasi MPOU3BOIHASA (DYHKIIUH,
reOMETPUYECKUN U (PU3UUECKUN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ornpeneaEéHHbIA HHTETrpall; YMEHUE
HAXOJIUTh ACUMIITOTHI rpaduka PyHKIINN; YMEHHE
BBIYHCIIATH POU3BOIHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO
Y KOMITO3ULIUU (DYHKIIMI, HAXOJAUTh YpaBHEHUE KacATEIbHON
K rpaduky (yHKIHMH; YMEHUE HaXOIUTh IPOU3BOIHBIE
AJIEeMEHTapHbBIX (PYHKIUI; yMEHUE UCTIOJIb30BaTh
MIPOU3BOIHYIO JIJISl UCCIIEI0OBaHUS (PYHKIMI, HAXOAUTh
HanOOJIbIINE U HAMMEHBIINE 3HaYeHUs! (DYHKIIMIA; CTPOUTH
rpavK1 MHOTOYJIEHOB C MCIIOJIb30BaHUEM ammapara
MaTEeMaTUYECKOr0 aHaIn3a; IPUMEHATh POU3BOJHYIO IS
HAXOXKJICHUSI HAUJTYUIIIETO PEIICHUS B MPUKIIATHBIX, B TOM
YHCIIe COUMATbHO-DKOHOMUYECKUX U (PU3UYECKUX 3a/1ayax;
HAXOJIUTh TJIOMATN U 00BEMBI (PUTYP C TTOMOIIIBIO
MHTErpasa; IpUBOJAUTH MPUMEPHl MATEMATHUYECKOTO
MOJICJIMPOBAHUS C TOMOLIBIO TU(DPepeHIInaTbHBIX

YpaBHEHUU




YMeHue onepupoBaTh NOHATHAMU: Tpaduk QyHKIUH,
oOpaTHast GyHKIIHS, KOMITO3HUITUS HYHKIIUN, THHESHHAS
byHKIMS, KBagpaTuyHas PyHKINS, pallMoHaIbHAs QYyHKINA,
CTeneHHas QyHKIHs, TPUTOHOMETPUYECKHe PYHKIINH,
oOpaTHbIe TPUTOHOMETpHUECKHE (DYHKIIMH, TOKa3aTeIbHas U
Jorapumuueckas GyHKIUU; yMEHUE CTPOUTh TpaduKu
M3YYEHHBIX (DYHKLUH, BBIIIOJIHATH IPE0Opa30OBaHus
rpaukoB (QyHKUUH, UCTIONB30BATh IPAPUKY IJIs U3yUEHUS
IPOLIECCOB U 3aBUCUMOCTEM, IIPH PEIICHUN 3a]a4 U3 IPyrux
y4eOHBIX MPEAMETOB U 3aJ]a4 U3 peasibHOM KU3HU;
BbIpaXkaTh (OPMyJIaMH 3aBUCUMOCTH MEX/y BEJINYMHAMU;
UCITI0JIb30BaTh CBOMCTBA U Tpaduku (GyHKUUMA ISl pelIeHus
ypaBHEHHUI, HEPABEHCTB U 3a7a4 C apaMeTpaMu;
n300paxaTh Ha KOOPAMHATHOM IIIOCKOCTH MHOKECTBA

pEIICHU ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue penarbh TEKCTOBbIE 3a/1a4d Pa3HbIX TUIOB (B TOM
YKCJI€ Ha MPOLIEHTHI, 10U U YaCTH, Ha IBM>KEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIYT, HAJIOTH, 3a1a4i U3 001acTu
YIPABJICHUS JINYHBIMU M CEMEMHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAXKEHUS, YPABHEHM I, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBHIO 33Ja4H, UCCIEA0BATh IIOJyUYEHHOE
pellieHre 1 OLEeHUBATh MPaBI0NOJO0OHOCTh PE3yIbTaTOB;
YMEHUE MOJIEJIMPOBATh PEAJIbHbIE CUTYallN Ha SI3bIKE
MaTE€MaTHUKH; COCTABIIATh BBIPAXKEHUS, YPABHEHHSI,
HEPaBEHCTBA U UX CHCTEMBI IO YCJIOBHIO 3a/1a4H,
UCCJIEN0BATH IOCTPOECHHBIE MOJIENH C UCIIOJIB30BAHUEM
anmnapara anreOpbl, HHTEpIPETUPOBATD MMOJTYYSHHBIH

pe3ynbTar

YMeHne onepupoBaTh NOHATHIMHU: CPEAHEE

apu(pMeTHIeCKoe, MeIMaHa, HanboJIbIlee U HaUMEHBITIEe




3HA4YEHUsI, pa3Max, TUCIePCHs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HA0Opa; yMEHHUE U3BIEKaTh, HHTEPIPETUPOBATD
uH(OpMaIINIO, IPECTABICHHYIO B TaOIUIaX, HA
auarpammax, rpadukax, OTpakKarollylo CBOMCTBA PEaTbHBIX
MPOILIECCOB U SBJICHUI; MPEACTABIATH HHGOPMAIUIO C
MIOMOIIIBIO TaOJIHII U IUarpamMm; UCCIIE0BaTh
CTaTUCTHUYECKHUE JAaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpaduUecKux METOJ0B U AJIEKTPOHHBIX CPEJCTB;
rpauyecKu UCCie0BaTh COBMECTHbBIE HAOIIOACHMUS C

IMIOMOIIbIO JUarpaMm paCCCUBAHUA U JIMHCHHOM perpeccuun

YMeHue onepupoBaTh NOHATUAMU: CITyYalHBIA OMBIT U
Clly4aitHoe cOOBITHE, BEPOSITHOCTD CITy4YalHOTO COOBITHS;
YMEHHE BBIYHUCIISITH BEPOSITHOCTD C UCIIOJIB30BaHUEM
rpaduuecKkux METOJ0B; MPUMEHATH (OPMYIIbI CIOKEHUS U
YMHOKEHHUS BEPOATHOCTEH, (POPMYITY MTOJTHON BEPOSITHOCTH,
dbopmyny bepHysim, koMOMHAaTOpHBIE (GaKThI U (POPMYIIHI,
OIICHUBATh BEPOSITHOCTHU PEaIbHBIX COOBITHI; yMEHUE
OTIEpUPOBAThH OHATUAMU: CIydaiiHasi BEJIMYMHA,
pacripe/ieJieHue BEpOSTHOCTEH, MAaTEMAaTUYECKOE OXKHUAaHUE,
JACTIEPCUS U CTAHIAPTHOE OTKIIOHEHUE CITyYallHOU
BEJIMYUHBI, (DYHKIIUU pacrpeeieHus U MIOTHOCTH
PAaBHOMEPHOTO0, IOKA3aTEIbHOTO U HOPMAJIbHOTO
pacnpeneneHnii; YMEHHUE UCIIOIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeaesICHUI AJisl pellieHHs 3a/1ay;
3HAKOMCTBO C TMOHSATHSMH: 3aKOH OOJIBIITUX YUCEI, METOIBI
BBIOOPOYHBIX UCCIIEIOBAaHUMN; YMEHHUE MPUBOIUTEH TTPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIITUX YHCEN B IPUPOTHBIX U
OOI1IECTBEHHBIX SIBICHUSIX; YMEHHUE ONIEPUPOBATH
MOHATUSIMU: COUYETaHUE, TIEPECTAHOBKA, YUCJIO COYCTAHUH,
YHUCJIO0 MepecTaHOBOK; OMHOM HbIO0TOHA; yMEHUE NPUMEHSATh

KOMOHMHATOpHbIE (DaKThl U PACCYKACHUS JIS1 PEILICHMUS
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3a]1a4; OLEHUBATh BEPOSITHOCTU PeaJbHBIX COOBITUH;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH

ITOJTyYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOYKA, IIpsiMasd,
IIJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHMHA YIJIAa,
IJIOCKHAW YTOJI, ABYTPAHHBIM YIOJI, TPEXTPAHHBIN YTOJI,
CKPEIMBAIOIINECS NPSIMBIE, TAPALIEITBHOCTD U
IIEPIIEHIUKYJIAIPHOCTD NMPSMBIX U INTIOCKOCTEU, YTOJI MEKY
MPSMBIMH, YTOJI MKy IPSIMOM U IIJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH,
PacCTOSIHUE MEXAY NPAMBIMH, PACCTOSTHUE MEXKIY
IJIOCKOCTSAMM; YMEHHUE UCIIOJIb30BATh IIPY PELICHUN 3a/1a4
U3yYEHHbIE (PAKThl U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MUPA;
CTPOUTH MAaTEMATUYECKHE MOJIEIU C IIOMOILBIO
r€OMETPUYECKUX MMOHATHI U BEJIUYUH, PEIIATH CBA3aHHBIE C

HUMHU HNPAKTUYCCKUC 3a/1a9In

YMeHue onepupoBaTh MOHATUSAMU: TUIOMIAAL QUTYPHI,
00BEM (DUTYpBI, MHOTOTPAHHUK, TTPABUIIBHBIH
MHOTOTPaHHHK, CEYEHNE MHOTOI'paHHUKa, KyO,
napajuieNienune 1, npusMa, nupamua, Gurypa u
MOBEPXHOCTH BpallleHus, IIIMHAP, KOHYC, map, chepa,
Ioaab chepsl, MIOMaas TOBEPXHOCTH MAPAMHUIBI,
MPU3MBbI, KOHYCa, HWIMHAPA, 00BEM Ky0a, NpSIMOYTOJILHOTO
napajuieNienunena, TupaMuIbl, TPU3Mbl, IMITUHAPA, KOHYCA,
11apa, pa3BépTKa MOBEPXHOCTHU, CEUCHUS KOHYCa U
HWIMHIPA, TApaJUIeTbHbIE OCH UM OCHOBAHHIO, CEYCHHE
1Iapa, ImIoCKOCThb, Kacaromasics cepbl, IUINHAPA, KOHYCa,;
YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHUKA, U300paxaTh

MHOTOTPAaHHUKH, GUTYPHI U TIOBEPXHOCTH BPAIICHHS, UX




CEUeHHs1, B TOM YHCIIE C IIOMOIIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MMPUMEHITH CBOMCTBA T€OMETPUUYECKUX (PUTyp,
CaMOCTOSITENILHO (POPMYITHPOBATH ONPEACTCHUS U3y4aeMbIX
¢buryp, BELABUTaTh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reOMETPUYECKUX (PUTyp, 0OOCHOBBIBAThH HIIM ONPOBEPTaTh
UX; YMEHHUE MPOBOAUTD Kiaccu(ukanuio Gpuryp mo
pa3IMYHBIM MPU3HAKAM, BBITIOJIHITH HEOOXOAUMBIE

JOITIOJIHUTCIIBHBIC ITIOCTPOCHUA

11

YMeHre onepupoBaTh MOHATUSIMU: TBIKCHUE B
MPOCTPAHCTBE, MapajuIeIbHBINA IEPEHOC, CHMMETPUS Ha
IJIOCKOCTH U B MMPOCTPAHCTBE, TOBOPOT, MPEe0Opa3oBaHuE
no00us1, MoJ00HbBIE (PUTYPBI; YMEHHE PACIIO3HABATD
paBHbIE U MTOJOOHBIE (UTYPBI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOIH30BATh TEOMETPUUECKUE
OTHOUIEHUS TIPU PEIICHUH 3a]1a4; HAXOJAUTh T€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJ, IJI0Ialb, 00BEM) IPHU PELICHUU
3a/1a4y U3 APYTUX Y9eOHBIX MPEAMETOB B U3 PeaTbHOMN
YKU3HH, YMEHHUE BBIYUCIISITH T€OMETPHUCCKUE BETMUUHBI
(nnuHa, yrodi, mioaib, 00BEM, TJIO0IIAlb TOBEPXHOCTH),
UCITOJIB3YsI H3YYCHHBIC (DOPMYJIIBI K METOJIBI, B TOM YHCIIEC:
IO/ TOBEPXHOCTH MTUPAMHU/IBI, TPU3MBI, KOHYCA,
UIMHIIPA, TUIoMAab chepbl; 00bEM KyOa, IPSIMOYTOJIEHOTO
napajuiesienumneaa, TUpaMuIbl, TPU3MBI, IWINHIPA, KOHYCA,

11apa; yMeHUe HaXOJUTh OTHOIIIEHUE 00HEMOB TTOT0OHBIX

uryp

12

YMeHue onepupoBaTh NOHATUSAMU: MIPSAMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEJECHNE BEKTOPa Ha
YHCJIO, PA3JIOKEHUE BEKTOPA MO Oa3UCy, CKaISIPHOE

MMPOU3BCACHHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCIKIY
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BEKTOpaMU; YMEHHE HCIO0JIb30BaTh BEKTOPHBIN U
KOOPAMHATHBINA METOJ JJIsSl PELICHUSI TEOMETPUUECKUX 3a]1a4
U 3a/1a4 JPYTUX y4eOHBIX PEIMETOB

YMeHue BbIOUpaTh MOIXOIAIIUN METOT U1 PEIICHUS
3a/1a4ui; IOHUMAHKE 3HAYMMOCTH MaTeMaTUKHU B U3YUECHUU
MPUPOJIHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUI;
YMEHHE PACIO3HABATH MPOSIBIICHUE 3AKOHOB MAaTEMAaTHKU B
HCKYCCTBE, YMEHHUE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITUN POCCUMCKOM U MUPOBOM MAaTeMaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA

Kon

1 Yucna 1 BIYMCICHHUS

1.1  HarypanbHbie u 1iebie dncia. [Ipu3Haku JeTUMOCTH [ENBIX YHCEIT

12 Parnmonanpsueie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOH,
' IPOLEHTHI, 0ECKOHEUHbIE TIEPUOIUYECKUE TPOOH

13 ApudmeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. J(elcTBus ¢
' apu(pMEeTHIECKUMU KOPHSAMHU HATYPaJIbHOM CTETIEHU

14 Crenens ¢ nenbiM mokazareneM. CTeneHb ¢ pallioOHaTbHBIM
' nokasaresieM. CBOMCTBA CTEIICHU

15 CuHyc, KOCUHYC U TaHT'€HC YHUCIOBOI0 apryMeHTa. ApKCHHYC,
' ApPKKOCHHYC, apKTaHT€HC YHCIOBOTO apryMEHTa

1.6 Jlorapudm uucia. JlecATUUHBIE ¥ HATYPAIBHbIE JIOrapU(pMBbI

JlelicTBUTENBHBIE Uncaa. ApudmeTHiecKkue onepanuu ¢
1.7 nelicTBUTENBHBIMU YKCITaMu. [IpHOIMKEHHBIEC BRIYUCICHUS, TIPAaBHJIa
OKpYTJICHUS, MPUKUIIKA U OLIEHKA Pe3yabTaTa BHIYMCICHUH

1.8 [IpeoOpa3zoBaHue BbIpaKeHUN

1.9  KomrurekcHbie yncia
2 VpaBHEHUS U HEPABEHCTBA

2.1 [enbie 1 qpoOHO-palMOHANIbHBIE YPAaBHEHUS

2.2 VppanvoHaibHble YpaBHEHHS

2.3 TpuroHomeTpuyeckue ypaBHEHUs

2.4 [Toka3zaTenbHble U JOrapuPMUUIECKUE YPaBHEHUS

2.5  Ilensle u 1poOHO-pAIMOHABHBIE HEPABEHCTBA

2.6 HppaunoHaabHble HEpABEHCTBA

2.1 TlokasaTeJbHbIC U JOrapru()MUIECKHE HEPABEHCTBA




2.8  TpUroHOMETPHYECKHE HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHHUI 1 HEPABEHCTB

2.10 YPaBHCHI/ISI, HCPaBCHCTBA U CUCTCMBLI C I1IapaMCTpaMH

2.11  Marpuna cucteMbl JIMHEHHBIX ypaBHEeHHIA. ONpeenTe b MaTPHIII

3 OyHKUMHA U TpaduKu

OyHKMs, crnocoObl 3ananus GyHkiuu. I'paduk Gynkiuu. Bzanmuo

3.1 obpartHbie pyHkIu. YéTHBIC 1 HeU€THBIC PyHKIIMU. [Teproanueckue

byHKIIUN

OO6uacTh onpeneneHus 1 MHOKECTBO 3HaUeHUM QpyHkiuu. Hymu

bynkuuu. [IpomexxyTku 3HaKOMOCTOSTHCTBA. [IpoMexyTku

3.2
MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl 1 MUHUMYMbI (DYHKITHH.
HauGouspinee n HaumMeHplIee 3HaueHue GyHKIUNA Ha TPOMEKYTKE
33 CreneHHasi yHKIMSI C HATYpaJIbHBIM U LI€JIbIM NoKa3areneM. Eé

cBoiicTBa u rpaduk. CBoicTBa U rpaduK KOpHS N-0M CTENEHU

3.4 Tpuronomerpuueckre QPyHKIUU, UX CBOMCTBA U IpaPuKu

[TokazatenbHas u morapudmuyueckas GyHKIIMN, UX CBOWCTBA U

3.5
rpaguku

36 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKMi. CBOMCTBA

(byHKIINNA, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITIOCIEA0BATEIHLHOCTEN

38 Apudmernueckas u reomerpuueckas nporpeccun. Gopmyia

CJIOJKHBIX IIPOLICHTOB

4 Hauana maremaTnyeckoro aHaiansa
4.1 [TpousBoanas ¢pyukuuu. [IponsBoaHbIe AeMEHTapHBIX QPYHKIUI

[IpumeHeHnue npor3BOAHOM K MCCIeA0BaHHIO (DYHKIIMIA Ha
4.2 MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxxeHre HanbobIIero u

HAaMMCHBIICTO 3HAYCHU A ®YHKHHH Ha OTPE3KC

4.3  TlepBooOpasHas. Murerpa

5 MHoOXecTBa U JIOTHKA




MHoecTBO, oniepalvu HaJl MHOKecTBaMu. J{uarpammel Ditnepa —

5.1
Benna

5.2 Jloruka

6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaATUCTHKA
6.2  BeposTHOCTH
6.3 KomOunaTtopuka

7 ['eomeTpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEPXHOCTU BpalleHUS
7.5  KoopauHaTbl ¥ BEKTOPBI




YYEBHO-METOJIUYECKOE OBECITEYEHUE
OBPA3OBATEJILHOTO
MPOLIECCA

OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

1O.H.Tropun.,A.A.Makapos., Teopus BepoarHocTeld u ctatuctuka 10-11 kiacc

2023 ronx n3aaHus

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJISA
MeToanyeckue matepuaisl k yueonuky KO.H. Tropun.,A.A.Maxkapos., Teopus

BEpOSITHOCTEN U cTatucTuka 2023 roa uzianus

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. https://multiurok.ru

2. https://nsportal.ru

4. https://ru.wikipedia.org

5. https://www.bibliofond.ru
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