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MNOACHUTEJIBHASA 3AIINCKA

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

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJIYYCHHBIX  pEIIeHW#, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed MPOJAOIKUTEIBPHOW KOHIIEHTpPAIMd BHUMAHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayajlaM MaTeMaTUYECKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATeIIbHO-METOIMUECKUE JIMHUUA HW3Y4alOTCd Ha MPOTSDKEHWH JIBYX JIET



00y4yeHHs Ha YPOBHE CpPEIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS APYyT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbI yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaloT BcE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUI0 KpPyra HCIOJIB3YEMBIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSMM HX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHNUU MOJIEIEW PEAJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pesysnbraTe OoOydarolmuecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKku» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOpPHIE TPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eiOB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

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

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepar ¢ JCUCTBUTCIBHBIMH  YHCIaMHd.  Momyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaxXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHUS W YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3sy. MHorousieHsI ¢ 1iesibiMu KO3 puueHTaMu.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBanHue BhIpaKEHH, COACPIKANTUX JTOTAapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JVMHEWHBIX YpaBHEHUH. McciaenoBanue NOCTpOCHHOW MOJENHN € TOMOIIBIO MaTPUIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U pealbHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHBIE U HeuéTHbIe QyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

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

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIHUU, UX CBOWCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

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

Havana mareMaTH4ecKOro aHaIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas ¥ reoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoOMeTpUYeCKOn
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 ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinaa fuist permenus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
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 JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3INyHbIX 00JIacTel HAYKU U PEaNbHOW JKU3HU, HHTEPIIPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gopmyne Hetotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[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»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCyKIeHUM, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 0opasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISI OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKON ASATEIbHOCTH, ATANOB €€ pa3BUTHS M 3HAUNMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOMPATH HAOOJIee TOAXOSAIINN C YUETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh THUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SBICHUSMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIUIO PA3TNIHBIX BUOB U (OPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH IOJYYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
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 OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUS Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
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 IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATh
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAILHOE YHCIO, MHOMXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, IPABUIIA OKPYTICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATYpaJbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JACIICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
pelIeHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOICTBA ONpenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHU;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: TOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPHpPOBaTh MOHATHUSIMU: MHOXECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
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, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

cBOOOMHO OMEpUpOBaTh MOHATHEM OCTaTKa [0 MOMYJI0, 3aliChIBaTh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBIIOIHATH apu(METHUECKUE OTEepaiil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX TIEPEXO/JIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalMoHalbHbIE, MOKa3aTEeIbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

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

MOJICIUPOBATh peajbHbIe CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN 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: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIY4IlEero pEIICHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHus
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4d, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
MHO0X€eCTBO A€HCTBUTEILHBIX YHCE. bu6nmorexa LIOK
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://m.edsoo.ru/
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1 bubanorexa LIOK
LIEJIBIM [I0KA3aTeIeM https://m.edsoo.ru/
3 ApudmeTnueckuii KOpeHb N-0i CTETIEHH. 15 1 bubanoreka IIOK
HpparnoHaibHble ypaBHEHHSI https://m.edso0.ru/
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 bubnuorexa [HOK
ypaBHEHHUSI https://m.edsoo.ru/
5 Jlorapudmuaeckast GpyHKIHS. 18 . bubmorexa [IOK
Jlorapupmudeckre ypaBHEHHS https://m.edso00.ru/
5 TpuroHoMeTpHUUECKHE BBIPAXKEHUS U 99 L bubmmoreka IIOK
YpaBHCHHUS https://m.edsoo.ru/
bubnunotexa LIOK
7 ITocnenoBaTenbHOCTH U IPOTPECCHH 10 1 https://m.edsoo.ru/



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce

bubnunorexa LIOK
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/
9 [ToBTOpEHKE, 000OIICHUE, CHCTEMATH3ALIUS 5 5 Bu6morexa [HOK
— https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
L Uccnenopanue QYHKIHMIA ¢ TOMOIIBIO 29 ! Bubnuoreka [LIOK
MPOM3BOHOIH https://m.edsoo.ru/
bubnuoreka [{OK
2 IlepBoobpasHas n HHTErpan 12 1 https://m.edsoo.ru/
3 I'pad¥Ky TPUTOHOMETPUIECKUX (DYHKIIUHA. 1 ! Brbmorexa [IOK
TpuronomeTpuyueckiie HepaBeHCTBA hitps://m.edsco.r/
4 VppanroHaibHbIe, MOKA3aTENbHBIE H 24 1 brbsmorexa LIOK
JorapuMuUecKre HepaBeHCTBa https://m.edso0.ru/
bubmmoteka IIOK
5 KommiekcHble uncia 10 1 https://m.edso0.ru/
bubnmorexa LIOK
6 HatypanbHble u nensle uncia 10 1 https://m.edsoo.ru/
CucTeMbl pallMOHAIBHBIX, HPPAIMOHATIBHBIX bubmuortexa [IOK
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1 https://m.edsoo.ru/
ypaBHEHUH
but6mmoreka [IOK
8 3aza4yu ¢ mapameTpamu 16 1

https://m.edsoo.ru/
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[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3alUs

3HaHUHU

16

bubnunorexa LIOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



https://m.edsoo.ru/746d5dce

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 MHOXeCTBO, oIepaluy HajJ MHOKECTBAMH 1 bubnmoreka LIOK
7 X CBOMCTBa https://m.edsoo.ru/
bubmuoreka [{OK
2 Huarpammel Jiiepa-Benna 1 https://m.edsoo.ru/
[IpuMeHeHne TeOpEeTHKO- Bbu6mmoteka [JOK
3 MHO>KECTBEHHOTO anmapara Jjsi peleHUs 1 https://m.edsoo.ru/
3a1a4
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U bu6mmoteka IIOK
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 https://m.edsoo.ru/
OECKOHEUYHBIE TTEPUONUECKUE IPOOH
Pammonansable uncina. OOBIKHOBEHHEIE U bubnmorexa LIOK
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 https://m.edsoo.ru/
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
[pumenenune ApoOeil U IPOLEHTOB IS Bubmorexa LIOK
6 1 https://m.edsoo.ru/
pelIeHus MPUKIATHBIX 3a71a4
[pumeHenune ApoOeil U IPOLEHTOB IS Bubmorexa LIOK
7 1 https://m.edsoo.ru/
pelIeHus MPUKIATHBIX 3a71a4
8 JleiicTBUTENbHBIE YKCIIA. PaliioHaIbHBIE U 1 bubmmoreka IOK

UPPALMOHAIILHBIE YHUCIIA

https://m.edsoo.ru/
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Apudmernueckue onepanum ¢

bubnunorexa LIOK

o JNEHCTBUTENIbHBIMH YUCIIaMU hitps://m.eds00.ru/
10 MOIU[yJIB JECTBUTEILHOTO YHCIIA U €T0 ﬁ;ﬁiﬁ;’;ﬁf;‘; (])_[r(j/K
CBOMCTBa Im. .
[TpubnxEHHbIC BHIYUCIICHUS], IPABUIIA bubmmoreka [JOK
11 OKPYTJICHUS, TPUKUIKA U OLICHKA https://m.edsoo.ru/
pe3yJibTaTa BEIYMCIIECHUN
OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1 bu6nunoreka LIOK
12 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U https://m.edsoo.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX U bu6nunoreka LIOK
13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U https://m.edsoo.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U bubmuoreka [IOK
14 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U https://m.edsoo.ru/
HEPaBEHCTB
MHorouseHs! OT 0IHON EPEMEHHOM. bubnmnoreka HOK
15 Jlenenue MHOTOYJIEHA HA MHOTOWICH C https://m.edsoo.ru/
octaTtkoM. Teopema besy
16 MHOTOYJIEHBI ¢ TIETBIMHU BH6J?HOTeKa LHOK
koa¢unmentamu. Teopema Buera hitps://m.edsoo.ru/
bubnunorexa LIOK
17 Pemenue cucreM JIMHEWHBIX ypaBHEHUI https://m.edso0.ru/
bubnunorexa LIOK
18 Pewienue cucreM ITMHENHBIX YPAaBHEHUN

https://m.edsoo.ru/



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce

Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.

Onpenenurtesib MaTPUILBI 2X2, €T

bubnunorexa LIOK
https://m.edsoo.ru/

19 . .
TEOMETPUUYECKUN CMBICT U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHHUS
Ornpenenurens MaTpUIbl 2%X2, ero bubnunoreka LIOK
20 F€OMETPUUYECKHUI CMBICI U CBOMCTBA; https://m.edsoo.ru/
BBIUMCJICHHE €r0 3HAYCHHUS
1 [IpuMeHeHre ONpPeNETUTENS I PEIIEHUS Bubmuorexa IIOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/
99 Pemenue NpuKIagHbIX 33124 ¢ IOMOLIBIO bubmorexa [IOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/
23 Pemenue NpuKIagHbIX 33124 ¢ IOMOIILIO bubmorexa [IOK
CHCTEMBI JINHENHBIX YPAaBHEHUN https://m.edso0.ru/
Konrponbnas pabora: "PanuonanbHele bubmuorexa [IOK
24 ypaBHEHHUs U HepaBeHCTBA. CHucTeMbl https://m.edsoo.ru/
JUHENHBIX ypaBHEHUN"
@yHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. bubnmnoreka HOK
25 B3aumHo oOpaTHbIE QYHKIIUH. https://m.edsoo.ru/
Komnozumus GyHkimii
26 I'padpuk GyHKIMU. DIEMEHTAPHBIE butmmorexa IIOK
Tpeo6pa3oBanus TPaGUKOB (yHKIHIA https://m.edsoo.ru/
OO6nacTh onpeaeneHus: 1 MHOXKECTBO bubnmnoreka [JOK
27 3HaueHui Qpynkunu. Hynm pynkumn. https://m.edsoo.ru/

[IpoMexyTKH 3HAK ITOCTOSTHCTBA
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Ué&rHple 1 HEUETHBIE (PYHKITHH.

bubnunorexa LIOK

28 [Tepuonnueckue GyHkiuu. [IpomexyTku https://m.edsoo.ru/
MOHOTOHHOCTH ()YHKITUH
MaxkcuMyMbl U MUHUMYMBI (DYHKITHH. Bu6muotexa [JOK
29 Haubonpiiee n HauMeHbllIee 3HaYEHHE https://m.edsoo.ru/
(GyHKINU HAa TPOMEKYTKE
JluHeliHasi, KBapaTUYHAsA ¥ JPOOHO- bubnunorexa [IOK
30 AvHeHHas QyHKIHH https://m.edsoo.ru/
31 DJIeMEeHTapHOE UCCIICIOBAaHHE U bubmorexa LIOK
HOCTpOEHHUE TPAPUKOB ITHX (DYHKIHMI https://m.edsoo.ru/
39 DJIeMEeHTapHOE UCCIICIOBAaHHE U bubmorexa LIOK
HOCTpOEHHUE TPAPUKOB ITHX HYHKIHMI https://m.edsoo.ru/
CreneHs ¢ 1ebIM ToKa3areneM. buaom bubnmorexa [IOK
33 Herorona https://m.edsoo.ru/
CreneHs ¢ 1ebIM ToKa3ateneM. buaom bubnmorexa [IOK
34 Herorona https://m.edsoo.ru/
CrenenHast GyHKIMS C HATYPAIbHBIM U bubmuoreka [IOK
35 LeJIbIM NToKa3areneM. E€ cBoiicTBa 1 https://m.edsoo.ru/
rpadux
36 KonTposbHas padora: "CreneHHas bubmmorexa [IOK
¢yuxuus. E& coiicTBa u rpaduk" https://m.edso0.ru/
37 Apudmernueckuii KopeHb HaTypalIbHON bubmorexa [OK

CTEIIEHU U €0 CBOMCTRBA

https://m.edsoo.ru/
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Apudmerndeckuii KOpeHb HaTypaTbHON

bubnunorexa LIOK

38 . .
CTEIIEHU U ero CBOMCTBA hitps://m.edso0.ru/
IIpeoOpa3oBanyst YUCIOBBIX BBIPAKEHHMIA, Butmorexa [HOK
39 https://m.edso00.ru/
COJIEpKalUX CTEIIEHU U KOPHU . '
IIpeoOpa3oBanyst YUCIOBBIX BBIPAKEHHMIA, Butmorexa [HOK
40 https://m.edso0.ru/
CoJIepKaliX CTEIEHU U KOPHU ot :
[TpeoGpa3oBaHys YUCIOBBIX BLIPAKEHHUIA, Bubmorexa [HOK
41 https://m.edsoo.ru/
COJIepKalINX CTEIEHU U KOPHU S :
Hppaunonanbubie ypaBHeHHs. OCHOBHBIE bubnnorexa [JOK
42 METO/Ibl PELICHUS UpPAlMOHAIBHBIX https://m.edsoo.ru/
YpaBHEHUN
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE bubmmnoreka HOK
43 METO/bI PEIIECHUS UPPALMOHAIBHBIX https://m.edsoo.ru/
yYpaBHEHUU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE bubnmnoreka HOK
44 METO/IbI PEIICHHS UPPALMOHAIBHBIX https://m.edsoo.ru/
ypaBHEHUH
45 PaBHOCHJIbHBIE TIEPEXOJIBI B PEIICHUH bubmorexa IIOK
MPPAIMOHATEHEIX YPABHEHH https://m.edsoo.ru/
46 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHUH bubmiorexa TIOK
MPPAIHOHATEHBIX YPABHEHHIT https://m.edsoo.ru/
47 PaBHOCHJIbHBIE TIEPEXOJIbI B PEIICHUH bubmiorexa TIOK

UppalMOHATILHBIX YPaBHEHUN

https://m.edsoo.ru/
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

bubnunorexa LIOK

48 .
MPPAIMOHATEHBIX YPABHEHHIT https://m.edsoo.ru/
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn Bu6muoteka [JOK
49 KaK QyHKIIMH OOpaTHOW CTETICHH C https://m.edsoo.ru/
HaTypaJIbHBIM [TOKa3aTelIeM
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn Bu6muoteka [JOK
50 KaK QyHKIIMH OOpaTHOW CTETICHU C https://m.edsoo.ru/
HATypaJIbHBIM [TOKA3aTelIeM
KonTponbnas pabora: "CpoiicTBa u bubnnorexa [JOK
51 rpaduk KOpHs N-OH CTEIEHH. https://m.edsoo.ru/
Uppanmonanbusie ypaBHeHUS"
CrerneHb ¢ palMOHAIbHBIM TOKA3aTeIeM H Bu6morexa [HOK
52 & cROIiCTBA https://m.edsoo.ru/
CreneHb ¢ palMOHAILHBIM IT0Ka3aTeleM 1 Bubmmorexa [IOK
53 & cROIiCTBA https://m.edsoo.ru/
Crernens ¢ palMOHaIBHBIM IIOKA3aTEIEM Bubmmorexa [IOK
54 ed CBOMHCTBA https://m.edsoo.ru/
IMokaszarenbHas QyHKIUSA, €€ CBOMCTBA U But6morexa [HOK
55 rpabuk https://m.edsoo.ru/
56 Hcnosnb3oBanue rpaduka GyHKIIUA U1 But6morexa [HOK
pelleH s ypaBHEHHit https://m.edsoo.ru/
57 Hcnosnb3oBanue rpaduka GyHKIIUA U1 But6morexa [HOK

peleHns ypaBHeHUN

https://m.edsoo.ru/
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[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

bubnunorexa LIOK

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX https://m.edsoo.ru/
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE bubmmoreka [JOK
59 METO/IbI PELICHUS TOKA3aTEIbHBIX https://m.edsoo.ru/
ypaBHEHUI
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE bubnuoreka [IOK
60 METO/TbI PEIICHUS TTOKA3aTEIIbHBIX https://m.edsoo.ru/
ypaBHEHUI
61 KonrponbHas pabora: "ITokaszarensHas bubnmoreka LIOK
¢byuknus. [TokasarensHble ypaBHeHUA" https://m.edso0.ru/
bubmuoreka [IOK
62 Jlorapugm uncna. CoiicTBa jgorapudpma https://m.edsoo.ru/
bubmmoreka IIOK
63 Jlorapugm uncna. CoiicTBa jgorapudpma https://m.edso00.ru/
bu6mmoteka IIOK
64 Jlorapudm yucna. CoiicTBa iorapugpma https://m.edso0.ru/
bu6nmorexa LIOK
65 JlecATUYHBIE U HATYypaJIbHBIC JTOTapH (MBI https://m.edsoo.ru/
bubnunorexa LIOK
66 JlecaTuuHbIE U HaTypaJIbHbIE JTOTapH(PMbI https://m.edsoo.ru/
67 I[Ipeo6Gpa3zoBanue BHIPAKEHHIA, brbmorexa [IOK

coJiepKaluX Jorapu(mbl

https://m.edsoo.ru/
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[IpeobpazoBanue BoIpaXeHUH,

bubnunorexa LIOK

68 .
COJep KAIIUX JTIOrapr(MbI https://m.edsoo.ru/
69 IIpeo6pa3oBanme BLIPAKEHUM, bu6morexa LIOK
COZIEpIKAIIUX JIOTapr(pMbI https://m.edsoo.ru/
70 Jlorapudmmueckas GyHKIus, €€ CBOHCTBA bubanorexa LHOK
u rpadux https://m.edsoo.ru/
71 Jlorapudmuueckas pyHKIus, €€ CBONCTBA bubanoreka LIOK
U rpaduK https://m.edso0.ru/
72 Hcnonp3oBanue rpapuka GyHKIUH A bubanoreka LIOK
pelIeHHS ypaBHEHUN https://m.edsoo.ru/
73 Hcnonp3oBanue rpaguka GyHKIUY 15 Bubnmnorexa [IOK
pElLIeHNs ypaBHEHHI https://m.edsoo.ru/
Jlorapudmuueckue ypaBHEHHUS. bubmuoreka [IOK
74 OcHOBHBIE METOIbI PELLIEHUS https://m.edsoo.ru/
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapudmuueckue ypaBHEHHUS. bubmuoreka [IOK
75 OcCHOBHBIE METO/IbI PELLIEHUS https://m.edsoo.ru/
Jorapu(MHUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS. bubmuorexa [IOK
76 OcHOBHBIE METO/BI PELLIEHUS https://m.edsoo.ru/
norapu(MUUECKUX YpaBHEHUN
77 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN bubnuorexa [IOK

JorapupMHUUECKUX ypaBHEHUIN

https://m.edsoo.ru/
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

bubnunorexa LIOK

78 :
norapu(MUUECKUX YPaBHEHHI https://m.edsoo.ru/
KonTtponbHas pabora: Bu6muoteka [JOK

79 "Jlorapudmuyeckast pyHKIUS. https://m.edsoo.ru/
Jlorapudmuueckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHTCHC ¥ KOTAHT€HC But6morexa [HOK
YHCIOBOTO apryMeHTa https://m.edsoo.ru/

81 CuHyc, KOCHHYC, TAHI€HC M KOTAaHI'€HC But6morexa LHOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/

82 ApKCHHYC, apKKOCHHYC U apKTaHICHC Bubmorexa [HOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC Bu6moreka [IOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/
Tpuronomerpudeckas OKpyKHOCTb, bubmmnoreka HOK

84 oTpesiesieHue TPUTOHOMETPUICCKIX https://m.edsoo.ru/
(YHKIHMI YUCITIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb, bubmmnoreka HOK

85 orpesieNieHue TPUTOHOMETPHUICCKIX https://m.edsoo.ru/
(GYHKIMI YHUCIOBOTO apryMeHTa
OCHOBHbBIC TPHTOHOMETPUYECKHE But6morexa [HOK

86 bopMmyJTBl https://m.edsoo.ru/

87 OCHOBHbBIC TPHTOHOMETPUYCCKHE But6morexa [HOK

bopmybl

https://m.edsoo.ru/
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OCHOBHBIE TPUTOHOMETPUYECKUE

bubnunorexa LIOK

88 .
bopmysibl https://m.edsoo.ru/
OCHOBHBIE TPUTOHOMETPUYECKHUE bubmmorexa [IOK
89 (opMyEL https://m.edso00.ru/
9% I[TpeoOpa3oBaHye TPUTOHOMETPHUYECKHX bubmuorexa [IOK
BBIpOKECHU I https://m.edsoo.ru/
91 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX bubmuorexa [IOK
BBIPAKEHU I https://m.edsoo.ru/
92 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX bubmuorexa [IOK
BBIpa)KEHU I https://m.edsoo.ru/
93 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX Bubmmoreka [IOK
BBIPKCHU I https://m.edsoo.ru/
PeliieHue TPUrOHOMETPHYECKUX Bubmuorexa LIOK
94 ypaBHeHHii https://m.edsoo.ru/
PeliieHue TPUrOHOMETPHYECKUX Bubmuorexa LIOK
95 - https://m.edso00.ru/
Penienne TpUTOHOMETPUIECKUX bubanoreka IIOK
96 ypaHeHit https://m.edso0.ru/
Perenue TpUroHoMeTpHUYECKUX bubanoreka IIOK
97 ypaBHeHHii https://m.edsoo.ru/
08 Pemenne TpUroHOMETPUYECKHX bu6mmorexa [IOK

ypaBHEHUI

https://m.edsoo.ru/
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Pewienne TpuroHOMeTpUYECKUX

bubnunorexa LIOK

99 :

ypaBHeHwUit https://m.edsoo.ru/
100 Pelenue TpUroHOMETPHUYECKUX Bubmmorexa LIOK

ypaBHeHHit https://m.edsoo.ru/

KonTtponsHas pabora: Bu6muoteka [JOK
101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U https://m.edsoo.ru/

TPUTOHOMETPUYECKHE YpaBHEHUS"

[TocienoBaTenbHOCTH, CIIOCOOBI 33 1aHUS bu6mmoteka [JOK
102 [ocaeIoBaTeIbHOCTER. MeTon https://m.edsoo.ru/

MaTeMATHYECKON HHTYKIIUU

MOHOTOHHBIE U OTPAHUYEHHBIE bubnnorexa [JOK
103 noclnea0BaTebHOCTH. McTopus ananusa https://m.edsoo.ru/

0ECKOHEUHO MaJIbIX

bubmmoreka IIOK
104 ApudmeTrndeckas mporpeccus https://m.edso0.ru/
bu6mmoteka IIOK

105 I'eometpuueckas mporpeccust https://m.edso0.ru/
106 BeckoHeYHO yObIBAKOMIask FEOMETPUYECKAsT bubmorexa IIOK

nporpeccus https://m.edsoo.ru/
107 CymMma GeCKOHEUHO YOBIBAOIICH bubmorexa [OK

reOMETPHUYECKOH MPOrPECCHH https://m.edsoo.ru/
108 JIuHeHBII U SKCIIOHEHIIUATBHBINA POCT. bubmiorexa TIOK

Yucio e. CDOpMy'J'Ia CJIOKHBIX ITPOILICHTOB

https://m.edsoo.ru/
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JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIN POCT.

bubnunorexa LIOK

109 )
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB https://m.edsoo.ru/
Hcnosb3oBaHue nporpeccuu uist bubmmoreka [JOK

110 pELICHU PEAIbHBIX 3a/a4 IPUKIAJIHOTO https://m.eds00.ru/
Xapakrepa

11 KoutposnbHast pabora: bu6morexa LIOK
"ITocaenoBaTeIbHOCTH U IIporpeccun’” https://m.edsoo.ru/

bubmuoreka [{OK

112 HenpepoiBHble GYHKIIUU U UX CBOWCTBA https://m.edso00.ru/

113 Touka pa3pbeiBa. ACUMITOTHI Tpa)UKOB bubmorexa LIOK
byHKIHIA https://m.edsoo.ru/

114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha bubmmorexa IIOK
OTpe3Ke https://m.edsoo.ru/

115 CaoiicTBa (pyHKIMIT HETIPEPHIBHBIX HA Bubnmnorexa [IOK
OTpe3Ke https://m.edsoo.ru/

116 MeTo/1 HHTEPBAJIOB JUIS PEIICHHS bubmuoreka [IOK
HEPABCHCTB https://m.edsoo.ru/

117 MerToa UHTEPBAJIOB ISl PELICHUSI bu6mmoreka [IOK
HEPABCHCTB https://m.edsoo.ru/

118 MeTo HHTEpPBATIOB AJIs PEIIEHHs bubmuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/

119 [IpumeHeHue CBOMCTB HENMPEPHIBHBIX bu6mmorexa [IOK

GYHKIMH 1S pereHust 3a1a4

https://m.edsoo.ru/
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[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

bubnunorexa LIOK

120 .
GYHKINN 715 pEIIeHuUs 3a1a9 https://m.edsoo.ru/
bubnunorexa LIOK
121 [TepBas u BTOpasi MpOU3BOAHBIE (PYHKIIHH https://m.edsoo.ru/
192 Onpenenenue, reOMETPUYECKUIA CMBICIT bubmorexa [OK
MIPOU3BOTHOU https://m.edsoo.ru/
123 Onpenenenne, GU3HMYSCKUN CMBICIT bubmmorexa LIOK
IPOM3BOTHOM https://m.edsoo.ru/
124 VpaBHeHHE KacaTeIbHOH K rpaguky bubmuorexa [IOK
byHKIMH https://m.edsoo.ru/
125 VpaBHeHHe KacaTeabHOM K rpaduky bubnmorexa [IOK
byHKIMH https://m.edsoo.ru/
bubmmoreka IIOK
126 [Tpou3BoIHBIC PIIEMEHTAPHBIX (PYHKITHIA https://m.edsoo.ru/
bu6mmoteka IIOK
127 [Tpou3BoiHbIE S5TIeMEHTAPHBIX (PYHKITHI https://m.edsoo.ru/
128 [Tpor3BogHAS CYMMBI, IPOU3BEACHHUS, bubmuorexa [IOK
YaCTHOT'O M KOMIO3UINH QYHKIHI https://m.edsoo.ru/
129 IIponsBoaHass CyMMBI, IPOU3BENCHUS, bubmorexa LIOK
YaCTHOT'O M KOMITO3HMIIUU (DYHKIIUH https://m.edso0.ru/
130 IIponsBoaHass CyMMBI, IPOU3BEICHUS, bubmoreka LIOK

YaCTHOTO Y KOMITO3UIIMH (DYHKIIUNA

https://m.edsoo.ru/
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bubnunorexa LIOK

131 Kontponbnas padora: "[IponsBognas” 1 1 https://m.edso0.ru/
[ToBTOpeHnue, 06001ICHNE, Bubmmorexa LIOK
132 . " 1 https://m.edsoo.ru/
cCUCTeMaTH3aIlus 3HaHU: "Y paBHCHHUS
[ToBTOpeHnue, 06001ICHNE, Bubmmorexa LIOK
133 . " 1 https://m.edsoo.ru/
cucTeMaTH3anus 3HaHuit: "OyHKIHH
bubmuoreka [{OK
134 HroroBast KoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/
bubnuoreka [{OK
135 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/
[ToBTOpenue, 06001IIEHNE, bubsmorexa LIOK
136 . 1 https://m.edsoo.ru/
cHUCTEMaTH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
[IprumeHeHue nporu3BOIHON K
1 HCCIIe0BaHMIO (DYHKIIMHI Ha 1 bubmorexa HOK
a YHEH https://m.edsoo0.ru/a52939b3
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IprumeHeHue nporu3BOIHON K
2 HCCIIe0BaHMIO (DYHKIIMI HA 1 bubmorexa LHOK
a YHIH https://m.edsoo.ru/ff601408
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K
3 WCCJICIOBAHMIO (DYHKITHI Ha 1 bubmorexa [JOK
i https://m.edsoo0.ru/3d87e248
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
ITpumenenre Mpon3BOIHON K
4 Hine OBaHH}op(i) KIIUH Ha 1 bubmmorexa LIOK
a YHKR https://m.edso0.ru/343c6b64
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
) MCCIIEIOBaHUIO (QYHKIIUH Ha 1 bubmmorexa [JOK
a YHE https://m.edsoo0.ru/4064d354
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeneHnue npou3BOAHON K
6 I/I(i:f[e OBaHH}op(b KIIMH Ha 1 bubmmorexa [OK
a YHEH https://m.edsoo.ru/be76320c
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIEro 1
7 HauMEHBIIIETO 3HAYCHUS 1 bubmorexa HOK
. https://m.eds00.ru/3d408009
HENPepHIBHON (YHKITMHN HA OTPE3Ke
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Haxoxnenue HanbdonpLero u

8 HaAUMEHDBIIETO 3HAUYECHUS bubmorexa LHOK
N https://m.edsoo.ru/bd5ffOec
HEeNpephIBHON (DYHKIIMHU Ha OTPE3Ke
Haxoxnenue HanuOoJIbIIETO U
9 HAUMEHBIIETO 3HAUYCHUS buGnnorexa LIOK
. https://m.edsoo.ru/cebf10c6
HETPEPbIBHON (PYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro U
10 HAVMEHBIIIETO 3HAYECHUS bubmmorexa [IOK
. https://m.edsoo.ru/536de727
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro U
11 HAVMEHBIIETO 3HAUYCHUS bubnmorexa [IOK
. https://m.edsoo.ru/85bc8132
HENpephIBHON (YHKIIUU HA OTPE3Ke
Haxoxnenne HanOOJIbIIEro U
12 HaVMEHBIIIETO 3HAUECHUS bubmorexa [TOK
o https://m.edsoo.ru/58e8e2f2
HENpPephIBHON (DYHKIIUU HA OTPE3Ke
IIpuMmenenre npoN3BOIHON IS
13 H.:XO)KJIGHI/ISI ann LIETO PEIIECHNS bubmmorexa LHOK
ya p https://m.edsoo.ru/3e3230d4
B MIPUKJIAIHBIX 3a7auax
IIpuMmenenue npoN3BOIHON IS
14 Hell)xom eHUA H;)I/IJ'I IIET0 PEIICHUS bubmmorexa [IOK
A i P https://m.edsoo.ru/lea72162
B MIPUKJIAHBIX 3a/1a4ax
[Ipumenenre npou3BOIHOM IS
15 ONpeieTIEHUsI CKOPOCTH U bubnmoreka [JOK
YCKOPEHHS POLIECCa, 3aJaHHOTO https://m.edsoo.ru/da48154c
dbopmyroi uiu rpaguKoM
16 [IpuMeHeHne NpON3BOHON IS bubnnoreka [JOK

ONpeaACIICHUA CKOPOCTH U

https://m.edsoo.ru/4beffO3b
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YCKOpEHUs IpoIiecca, 3aJaHHOTO
dbopmysoi uiu rpaguKoM

bubmuoreka [JOK
17 K i
OMIOSHILIS pyHiIUi https://m.edsoo.ru/fe189f2d
. bubnmoreka [JOK
18 Komnosuuws dynxunii https://m.edsoo.ru/fadb8aas
. bubnuorexa [JOK
19 Komnosuuws dyniunii https://m.eds00.ru/3034724e
['eomerpuueckue oOpasbl
20 ABHCHHMH Ha KOOPAMHATHOM bubmorexa LHOK
P PR https://m.edso00.ru/712ac2d9
TUIOCKOCTH
I'eomerpuueckue oOpa3sl
21 aBHEHUH HA KOOPIHUHATHON bubnmorexa LHOK
P P https://m.edso0.ru/9e3f4bc9
IJIOCKOCTH
KonTpomnbHnas padora:
22 "UccnenoBanne QyHKIMM ¢ Bubmmorexa LOK
8 T Hu" https://m.edsoo.ru/15bclcfb
MIOMOIIBIO TIPOM3BOTHON
23 [TepBooOpazHasi, OCHOBHOE bubnuoreka [IOK
CBOWCTBO MEPBOOOPA3HBIX https://m.edsoo.ru/d68bbe9d
[TepBooOpa3Hbie FIeMEHTAPHBIX
24 ¢ynkuuit. [IpaBuna Hax0XKAEHUSA bubnuorexa LIOK
YHKIHR. 1P A https://m.edso00.ru/9d102051
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX
25 ¢bynkuuii. [IpaBuna HaxoxAeHUS bubmmorexa [OK
yH ' https://m.edsoo.ru/beeff646
epBOOOPA3HBIX
26 WNurerpan. ['eoMeTpruiecKuii CMBICI bubnmnoreka [JOK

WHTETpasa

https://m.edsoo.ru/d2e4601b
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Brrunciienue onpenenéHHoro

27 uHTerpana mo ¢popmyne Herorona- bubmmorexa [JOK
B P PMY. https://m.edsoo.ru/ba9da96d
JleiiOHuIa
Brrunciienue onpenenéHHoro
28 uHTerpana no ¢popmyne Herorona- bubmmorexa LIOK
P Py hittps://m.eds00.ru/24ab3c53
JleitOHua
[TpumeHeHue uHTErpana a1
29 HaXO0X/ICHUS TUIoLaiel IOCKUX bubmmorexa LIOK
A mat https://m.edso0.ru/5272b9al
¢buryp
[TpumeHeHue uHTErpana 1s
30 HaXO0XJIeHU 00bEMOB bubmmorexa [JOK
A https://m.eds00.ru/0c837397
reOMETPUYECKUX Tel
31 [Ipumepsl perieHuit bubnuorexa [JOK
g depeHIMaIbHbIX YpaBHEHUH https://m.edsoo.ru/e6e1901f
39 [Ipumeps! pemennit bubnuoreka [IOK
mudepeHIIMATBHBIX ypaBHEHUI https://m.eds00.ru/0f903c75
MareMaTHuecKoe MOJIeIIUPOBAHUE
33 €aJIbHBIX NIPOLIECCOB C MTOMOIIBIO Bubmmorexa LIOK
p port Hlu https://m.eds00.ru/10130727
nudepeHIaIbHBIX YpaBHEHUN
34 KonrtpomnbHas padora: bubnnorexka [JOK
"IlepBooOpa3Has u uHTErpai” https://m.edsoo.ru/403bfb0d
35 Tpuronomerpuueckue GyHKIIMH, UX bubnnoreka [JOK
CBOMCTBa U Tpaduku https://m.edsoo.ru/6db0b423
36 Tpuronomerpuueckue GyHKIUH, UX bubnuorexa [IOK
cBOIcTBa U rpaduKu https://m.edsoo.ru/Oadbcelb
37 Tpuronomerpudeckue GyHKINHU, UX bubnnoreka [JOK

CBOWCTBA U IrpaduKu

https://m.edsoo.ru/0731ad3d
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38 Tpuronomerpudeckue GyHKINHU, UX bubmmoreka [IOK
CBOMCTBA U rpauKu https://m.edso00.ru/723dd608

39 Tpuronomerpudeckue GyHKINHU, UX bubmumoreka [IOK
CBOWCTBA U TpaduKu https://m.edso0o.ru/6c8d36ff
Ot60p KOpHEH

40 TPUTOHOMETPUUYECKUX YPABHEHUM C bubnnoreka [HOK
MIOMOIIBI0 TPUTOHOMETPUUYECKOM https://m.edsoo.ru/a413eca9
OKPYXHOCTHU
OTt60p KOpHE#

41 TPUTOHOMETPUUECKUX YPaBHEHUU C bubnuoteka [JOK
MTOMOIIBIO TPUTOHOMETPUUYECKOM https://m.edso0.ru/c7550e5f
OKPY>KHOCTH
OTt60p KOpHE#

42 TPUTOHOMETPUYECKUX YPAaBHEHUH C bubnnorexa [HJOK
MIOMOILBI0 TPUTOHOMETPUYECKOU https://m.edsoo.ru/14ab3cdb
OKPYKHOCTH
OTt60p KOpHEH

43 TPUTOHOMETPUYECKUX YPAaBHEHUH C bubnnorexa [HOK
IIOMOLIBIO TPUTOHOMETPUUYECKOMN https://m.edso0.ru/c12a0552
OKPYKHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX bubnnoreka [JOK
HEpPaBEHCTB https://m.edso0.ru/d598f201

45 Pemenune TpuroHoMeTpruuecKux bubnuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/1de34d4d

46 Peuienne TpUroHOMETpUYECKUX bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/17af2df9

47 Pemienne TpuroHOMeTpUYECKNX bubnnoreka [JOK

HEPaBEHCTB

https://m.edsoo.ru/a8ca5ad4
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Kontponsnas pabdora: "I'paduku

TPUTOHOMETPUUECKUX (PYHKIIMA.

bubmuoreka [JOK

48 Tpuronomerpuyeckue https://m.edsoo.ru/0b411edd
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
M0Ka3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/caf9bd2f
OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK

50
IIOKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/fac78f05

51 OcHOBHBIE METO/BI PEILICHUS bubnnorexa [HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/fb6a8acft

52 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cffcb7e5

53 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
norapu(pMUUECKIX HEPABEHCTB https://m.eds00.ru/d9469916

54 OcHOBHBIE METO/BI PELLICHUS bubnnorexka [JOK
norapu(pMUUECKUX HEPABEHCTB https://m.edsoo.ru/ad15000e
OcCHOBHBIE METO/IbI PELLICHUS bubnnorexka [JOK

55
norapu(pMUUECKIX HEPABEHCTB https://m.edsoo.ru/86adcbfd

56 OCHOBHBIE METO/IbI pELICHUS bubnunorexa [JOK
norapu(pMUUECKIX HEPABEHCTB https://m.eds00.ru/13205d80

57 OcHOBHBIE METO/BI PELLIEHUS bubnnoreka [JOK
UPPALMOHAIILHBIX HEPABEHCTB https://m.edsoo.ru/f8ed5f99

58 OCHOBHBIE METO/TbI pEIIECHUS bubnmoreka [JOK
VPPALMOHAJIBHBIX HEPABEHCTB https://m.edso0o.ru/d777edf8

59 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka [JOK
HppaLMOHAIIBHBIX HEPABEHCTB https://m.eds00.ru/30c3697b

60 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [HOK

UPPALMOHAJIBLHBIX HEPABEHCTB

https://m.edso00.ru/391272c9
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61 I'padmueckue MeTO Bl pelIeHUS bubmumoreka [IOK
HMppalOHAJIbHBIX YPaBHEHUI https://m.edsoo.ru/d359fb5f
62 I'paduueckue MeTO Bl pelIeHUS bubnuoreka [IOK
UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/07eb464b
63 ['padmyeckue METOABI peLIeHHs bubnmoreka [JOK
MOKa3aTeJIbHbIX YpaBHCHUH https://m.edsoo.ru/b9b225c3
64 I'paduueckue metozs! perieHus bubnnorexa [HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edso0.ru/b800deb4
65 I'paduueckue metozs! perieHus bubnuoreka [IOK
JOTapuPMHUECKUX yPaBHEHUI https://m.edsoo.ru/f5eed075
66 ['padmyeckue METOABI peLICHHs bubnuorexa [JOK
Jorapu(pMHUECKIX HEPABCHCTB https://m.edsoo.ru/41da431a
67 I'paduueckue metozs! perieHus bubnnorexa [HOK
norapu(MUUECKIX HEPABEHCTB https://m.edsoo.ru/b648235a
I'padnueckre MeTOIBI pELIEHUS
68 ngKg)zaTeanmx " e bubmorexa HOK
. https://m.edsoo.ru/5ab83864
norapu(MUUECKUX YpaBHEHUN
['padrueckue MeTobl perieHust
69 HEKg;aTeJILHBIX u ’ bubmorexa HOK
. https://m.edsoo.ru/a4d65ee5
norapu(MUUECKUX YpaBHEHUN
I'paduueckue meToabl pemieHus
70 HEKS;E[TCJ'ILHLIX u ’ bubmorexa HOK
https://m.edso0o.ru/aa5962el
norapupMHUUECKUX HEPABEHCTB
I'padmueckue MEeTOIbI pelIeHus
pad PP BuGmuorexa LIOK
71 MOKa3aTeNIbHbIX U

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB

https://m.edso0.ru/48190472
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KonTtponsHas pabora:

72 "UppanuoHanbpHble, TOKa3aTeIbHbIE bubmmorexa LIOK
ppatt ’ ; https://m.edso0.ru/2dbd3859
U JiorapupMuYecKue HepaBeHCTBA
KowmruiekcHeie uncia.

73 Anrebpanueckas u bubmumoreka [IOK
TpUroHomeTpuyeckast HopMsl https://m.edsoo.ru/7ab8d17e
3aMyucy KOMIUIEKCHOTO YKclia
KowmruiekcHeie uncna.

74 Anrebpanueckas 1 bubnuoreka [IOK
TpUrOHOMETpHUYecKast HOpMBI https://m.edsoo.ru/81cccfe9
3aMMcy KOMIUIEKCHOTO YHCiia

75 Apudmerrdeckue onepanuu ¢ bubnnoreka [JOK
KOMIUIEKCHBIMHM YU CJIaMU https://m.eds00.ru/039949bf

76 Apudmernueckue onepanum ¢ bubnnorexka [JOK
KOMIUIEKCHBIMH YU CJIaMU https://m.edsoo.ru/a7d95f79

77 N306pakeHne KOMIIEKCHBIX YHCEN bubnnoreka [JOK
Ha KOOPJIMHATHOM MIIOCKOCTH https://m.edsoo.ru/ca878deb
N300pakeHre KOMIUIEKCHBIX YUCEeI bubnuoreka [IOK

78 .

Ha KOOPJIMHATHOM MJIOCKOCTH https://m.edsoo.ru/471c735b

79 ®opmyna Myaspa. Kopau n-oit bubnnorexka [JOK
CTEIEHU U3 KOMIUIEKCHOIO YHCIIa https://m.edso0.ru/3cee1327

80 ®opmyna Myaspa. Kopau n-oi bubnnoreka [JOK
CTEIEHH U3 KOMIUIEKCHOTO YUCIIa https://m.edsoo.ru/a35a131d
[IpumMeHeHne KOMIIEKCHBIX YHCeN

81 15 peteHus PU3MIECKUX U bubmmorexa LIOK
AP https://m.edsoo.ru/ef10c4f9
TeOMETPUYECKUX 33124

82 KonTtponbhas pabora: bubnnorexa [JOK

"KomrmurekcHbie yncia"

https://m.edso0.ru/51696a67
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bubmuorexa [JOK

83 H
ATYPAJILHBIC H LICTIBIC HHCIA https://m.edsoo.ru/fab81c0e
bu6mmoreka [IOK
84 H
ATYPAILHBIC H LICTIBIC HHCIA https://m.edsoo.ru/ef2c6e43
85 [IpumeHeHne MpU3HAKOB bubnmoreka [JOK
JNEIIUMOCTH LEJIBIX YHCEIT https://m.edsoo.ru/0312cf8c
86 [IpumeHeHue npru3HaKkoB bubnnorexa [HOK
JICTUMOCTH IIEIBIX YHCEN https://m.edsoo.ru/247d2fe7
[IpuMeHeHne npru3HaKkoB
87 enumocTH neibix uucen: HOJl u bubmmorexa LIOK
A H ’ https://m.edso00.ru/e8b87729
HOK
[IpumeHeHue MpU3HAKOB
88 enuMocTu nenbix yucen: HOJ u bubmmorexa LIOK
A H ’ https://m.edsoo.ru/1bf2fb98
HOK
[IpuMeHeHNE IPU3HAKOB
89 te'II/IMOCTI/I eJ'III)ﬂX YHUCEJI: OCTATKH bubmorexa HOK
a H ’ https://m.edsoo.ru/9c44c6ca
0 MOAYJIIO
[IpuMeHeHne npru3HaKoB
90 IEIMMOCTH IEJIBIX YHCEI: OCTATKH bubmorexa [JOK
) https://m.eds00.ru/337aad59
0 MOAYJIIO
IIpumeHeHne MpU3HAKOB
o1 JIETMMOCTH IEJIbIX YUCET: aJITOPUTM bubnuotexa [JOK
EBknuaa mis pemenus 3agad B https://m.edsoo.ru/a86014el
LENBIX YHUCIIaX
92 Kontponbnas pabora: "Teopus bubnmnoreka [JOK

HEeNBIX yucen"”

https://m.edsoo.ru/5¢45a60a



https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a

CucremMa 1 COBOKYIHOCTh

bubmuoreka [JOK

93 aBHeHMl. PaBHOCHIILHEIE
yp https://m.edsoo.ru/19304aba
CUCTEMBI U CUCTEMBI-CJIEACTBUS
CucremMa 1 COBOKYIHOCTh
94 aBHeHui. PaBHOCHIIbHBIE Eubmorexa ITOK
yp : https://m.edso0.ru/c3d4b282
CUCTEMBI U CUCTEMBI-CJIEICTBUS
OCHOBHBIE METO/IbI PELICHHUS
95 CHUCTEM U COBOKYITHOCTEMN bubmnorexa [IOK
y . https://m.edsoo.ru/a20b8a4c
PaIMOHATILHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PELICHHUS
96 CUCTEM U COBOKYITHOCTEHN Bubmorexa ITOK
y . https://m.edsoo.ru/a012476d
UpPpaIMOHATILHBIX YPaBHEHHIA
OCHOBHBIE METO/IbI PELICHUS
97 CHCTEM U COBOKYITHOCTEH bubmorexa [TOK
y . https://m.eds00.ru/d620c191
MOKa3aTeNbHBIX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
98 CHUCTEM U COBOKYITHOCTEMN bubmmorexa LHOK
y . https://m.eds00.ru/7017196f
MOKa3aTeNbHBIX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
99 CHUCTEM U COBOKYITHOCTEMN bubmmorexa [IOK
yn . https://m.eds00.ru/513c9889
norapu(MUUECKUX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
100 CHCTEM U COBOKYITHOCTEH bubmnorexa [IOK
y . https://m.eds00.ru/2276973
norapu(MUUECKUX YpaBHEHUN
[IpumeHeHre CUCTEM K PELICHUIO
bu6mmorexa [IOK
101 MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3

Ppa3InYHbIX oOacreit HAayKHU U

https://m.edso0.ru/3330f7ef
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peanabHOM )KU3HU, UHTEPIIPETALIUS
[IOJIYYEHHBIX PE3YJILTATOB

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3aJa4 U 3a71a4 U3

102 pa3nuyHbIX 00JacTell HAyKH U bubmmorexa LIOK
. https://m.edsoo.ru/cead345e
peaJIbHOM JKU3HU, UHTEPIIPETALIMS
HOJIy4EHHBIX Pe3yJIbTaTOB
[IprMeHeHre HEpaBEHCTB K
PELICHHIO MaTeMaTHYECKUX 3a]a4 U
3a/1a4 U3 pa3lInuHbIX 00sacTen bubnuorexa [JOK
103 .
HAayKH U pEIbHOM KU3HH, https://m.eds00.ru/a52939b3
UHTEpHpeTanys NoJy4eHHbIX
pe3yiIbTaToB
Kontponbnas padota: "Cucremsr
104 palMOHANTBHBIX, HPPALIMOHAIBHBIX bubnuoteka [JOK
MTOKa3aTeJIbHBIX U https://m.edso0.ru/ff601408
JorapupMHUECKUX ypaBHEHUN"
PannonanbHble ypaBHEHHUS © bubnuoreka [IOK
105
rapameTpamu https://m.edsoo.ru/3d87e248
106 PannonanbHbIe HEpaBEHCTBA C bubnuoreka [IOK
rapaMeTpaMmu https://m.eds00.ru/343c6b64
107 PanmonanbHbIE CHCTEMBI C bu6mmoreka [IOK
napameTpamu https://m.eds00.ru/4064d354
108 WppanmonanbHble ypaBHEHUS, bubmuorexa [IOK
HEPABEHCTBA C MTApAMETPAMU https://m.edsoo.ru/be76320c
109 HppanuonaibHble CUCTEMBI C bubnnoreka [JOK

napameTpamu

https://m.edso0.ru/3d408009
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110 [Toka3zarenbHble ypaBHEHUS, bubmumoreka [IOK
HEpPaBEHCTBA C MapameTpaMu https://m.edsoo.ru/bd5ff0ec

111 ITokazarenbHbIE CUCTEMBI C bubmuorexa [JOK
napameTpamu https://m.edsoo.ru/cebf10c6

112 Jlorapudmuueckue ypaBHEHUs, bubnmoreka [JOK
HEpPaBEHCTBA C MapameTpaMu https://m.edso0.ru/536de727

113 JlorapugpmMuuecKue CUCTEMEI C bubnnorexa [HOK
rnapaMeTpamMmu https://m.edso0.ru/85bc8132

114 TpUroHomMeTpr4eCKUE YpaBHEHHUS C bubnuoreka [IOK
rapameTpamu https://m.edsoo.ru/58e8e2f2

115 TpuroHomerpuyeckue HEpaBEHCTBA bubnuorexa [JOK
C ImapaMeTpamu https://m.edsoo.ru/3e3230d4

116 TpUroHOMETpUYECKUE CUCTEMBI C bubnnorexa [HOK
rapaMeTpamMmu https://m.edsoo.ru/1lea72162
IToctpoenune u ucciegoBaHue

117 MaTeMaTUYEeCKUX MOJCICH bu6mmoreka [JOK
PEATBHBIX CUTYaIMI C TOMOIIBIO https://m.edsoo.ru/da48154c
YPaBHEHUH ¢ ITapamMeTpamu
[Toctpoenue u uccienoBanme

118 MaTeMaTUYEeCKUX MOJCICH bu6mmoreka [JOK
peaIbHBIX CUTYallui C IOMOLIBIO https://m.edsoo.ru/4beffO3b
CUCTEM YpaBHEHUH ¢ apaMeTpaMu
[TocTpoenue u uccnenoBanue

119 MaTeMaTUYeCKUX MOJENen bubnmoreka [JOK
peaIbHBIX CUTYallui C IOMOLIBIO https://m.edsoo.ru/fe189f2d
CUCTEM YpaBHEHUH ¢ apaMeTpaMu

120 KonTtponbHas padora: "3anaun ¢ bubnnorexa [JOK

napaMmerpamu”

https://m.edsoo.ru/fadb8aab
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[ToBTOpeHnue, 06001ICHNE,

121 cUcTeMaTH3aIus 3HAaHHUH bubmorexa [IOK
: " ' https://m.eds00.ru/3034724e
VYpaBHeHus
[ToBTOpeHnue, 06001ICHNE,
122 cUcTeMaTu3aIus 3HAaHHUM: bubmorexa LHOK
. | ' https://m.edso00.ru/712ac2d9
YpaBHeHus
[ToBTOpEHHE, 0000IICHUE,
123 CUCTeMAaTH3aIs 3HAHUH: bubmorexa LIOK
" " ' o https://m.edsoo.ru/9e3f4bc9
VYpaBHenus. CUCTEMbI YpaBHEHUM
[ToBTOpEHHE, 0000IICHUE,
124 cUCTeMaTH3aIus 3HAaHHH: bubnmorexa [IOK
. u,, ’ https://m.edsoo.ru/15bcicfb
Hepagenctpa
[ToBTOpEHHE, 0000IICHUE,
125 CHUCTEeMaTH3alysl 3HaHUI: bubmorexa HOK
. H" ’ https://m.edsoo.ru/d68bbe9d
Hepasencrtsa
[ToBTOpenue, o6odIIEHNE,
126 CUCTeMAaTH3aIis 3HAHUH: bubmorexa [TOK
" | ' https://m.eds00.ru/9d102051
Hepasencrtsa
[ToBTOpenue, o6odIIEHNE,
127 cHUCTEeMaTH3aIlusl 3HAHH: bubmorexa LOK
. ST ' \ https://m.edsoo.ru/beeff646
IIpou3BoaHas U €€ NprUMEHEHUE
[ToBTOpenue, 06001IeHNE,
128 CHUCTeMaTH3aIlysl 3HaHU: bubmiorexa LOK
B - ’ https://m.edsoo.ru/d2e4601b
"IIpon3BoaHas u €€ npumMeHeHue"
[ToBTOpenue, 06001IeHNE,
. bubnuotexa [JOK
129 CHUCTeMaTH3aIlysl 3HAHUI:

"ITpon3BoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/ba9da96d
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[ToBTOpeHnue, 06001ICHNE,

130 CHCTeMaTH3allys 3HAHMIA: 1 bubmorexa OK
: B S https://m.eds00.ru/24ab3c53
WHTerpait u ero npuMeHeHue
[ToBTOpeHnue, 06001ICHNE,
131 cUCTEMATH3AaIMs 3HAHUN: 1 buGnnorexa [IOK
. . ’ https://m.edsoo.ru/5272b9al
DyHKIMHU
[ToBTOpEHHE, 0000IICHUE,
132 CHCTeMaTH3alMs] 3HAHUIA: 1 bubmorexa [JOK
H ' https://m.eds00.ru/0c837397
"qDYHKL[I/II/I"
[ToBTOpEHHE, 0000IICHUE,
133 CHCTeMaTH3alys 3HAHMIA: 1 bubmorexa [JOK
. . B ’ https://m.edsoo.ru/e6e1901f
DyHKIMU
bubmuorexa [JOK
134 HroroBast kKoHTpoIbHAs paboTa 1 1 https://m.edsoo.ru/0f903c75
bu6mmoreka [JOK
135 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.ru/10130727
136 [ToBTOpenue, 06001IIECHNE, 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/403bfb0d
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh MOHATUSMH: pPAllMOHATIBHOE M JACWCTBUTEIHHOE YHUCIIO,
' OOBIKHOBEHHAsI U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHdyeckue  Omepanud ¢ palHoOHAIBHBIMH U
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BomonusaTe  npuONMKEHHBIE — BBIUMCICHMS, HCIOJB3Yys  IpaBHIa
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATHAMHU: CTETIEHB C LEJIBIM TTOKa3aTesIeM, CTaHaapTHAS
14 ¢dopMa 3ammucH JAEMCTBUTEIBHOTO YMCIIA, KOPEHb HAaTypallbHON CTENEHHU;
' MCIOJIb30BaTh MOAXOANIYI0 (pOpMyY 3amucu JeHCTBUTENBHBIX YUCEN IJis
pellIeHus MPaKTUYECKUX 3a7a4 U MPeCTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC M TaHTCHC HPOU3BOJIBHOTO
15 yIila; WCIOJb30BaTh 3alUCh MPOU3BOJILHOTO yrjla dYepe3 oOpaTHBIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppanroHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeImonHATE Tpeodpa3oBaHus TPUTOHOMETPUYECKHIX BEIPAKEHUH U peraTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonHATe mpeobpa3zoBaHus LENbIX, pAllMOHATIBHBIX U UPPALMOHATBHBIX
2.3 BBIDQKEHUI W peIIaTh OCHOBHBIE THIBI IEJNBIX, PAlMOHAIBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHUS W HEPABEHCTBA JJIS PELICHHS MaTeMaTHYeCKHX
' 3aj1a4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
MonenvpoBaTh peajbHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
2.5 BBIP)KEHUS, YPAaBHEHHSI, HEPABEHCTBA 110 YCJIOBHUIO 33/1a4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIIOJIb30BAaHUEM arrapara aareopsl
3 OyHkmn 1 rpaduku




OnepupoBaTb NOHATHIMU: (PYHKITHS, CTIOCOOBI 3a1aHus (PYHKINH, 00JaCcTh

3.1 ONpEeNeeHUsT U MHOXECTBO 3HaueHUW (QyHKIMHU, Tpaduk GyHKIHH,
B3aUMHO OOpaTHbIC (PYHKITUN
3.9 OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (YHKIUU, HYIH
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
3.4 CtpouTh 1 YUTaTh rpauKu TMHEHHON (QYHKIIMH, KBaJPAaTHIHONU (PYHKITIH,
CTeNeHHON (YHKIMH C LENbIM MoKa3aTelieM
Hcnonw3oBarh rpaduku (GYHKIUN Ui WCCIEAOBAaHUS IPOIECCOB U
35 3aBHCUMOCTEH TpU PEIICHUH 3a/a4 M3 JPYruX Y4eOHBIX NPEJAMETOB H
' peaslbHOM  JKHM3HHM, BBIpaXaTh (GOPMYyJIaMH  3aBHUCHMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh NOHATHSAMH: TIOCIEIOBATEILHOCTh, apu(MeTHyeckas Hu
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATUSAMH: OECKOHEUHO YyOBIBaOIIas TeOMETpHYECKast
4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOUICH  T'€OMETPHUYECKOU
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA TMOCIENOBATEIBHOCTEW M IMPOrPECCUU IS
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUH HAJl MHOKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr /sl ONHCaHHS
5.2 pEATBbHBIX TPOIIECCOB U SBJICHUH, IPH PEIICHUH 33719 U3 IPYTUX yIeOHBIX
PEMETOB
53 OnepupoBaTb  HOHATHSAMM:  ONpEJENIeHHe, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, IIE€JI0€ YHCIIO; HCIOJIb30BaTh
11 MPHU3HAKK JETUMOCTH IEJBIX YHUCElNl, Pa3loKEHUE YHClIa Ha TPOCThIC
MHOHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHb C PAIlMOHAIBLHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSMU: JIOTapu(dM YHCIIa, TeCATUIHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMs U HEPABEHCTBA
[TpuMeHsaTh CBOMCTBA CTENEHM JUIsl NpeoOpa3oBaHMs BbIPaKEHUIA,

ONICpHUpOBATh IMOHATHAMM: II0KA3aTCIBHOC YpPaBHCHHC M HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

BeimonuATe mpeoOpazoBaHMs BBIPAKEHHUH, COAEpKALIMX JIorapu(MBI;
OIEepUPOBATh MOHATUSAMU: JIOTApU(PMUYECKOE ypaBHEHUE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHue;
UCIIOJIb30BAaTh  CUCTEMY  JIMHEHHBIX  ypaBHEHUH  JJii  pelleHus
MPAKTUYECKUX 3a7a4

Haxomute  pemieHuss  IPOCTEMIIMX  CUCTEM U COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MopenupoBaTh peajbHbIE CUTYallMd Ha S3bIKE aireOpbl, COCTaBISATH
BBIPAXKEHHUSI, YPABHEHUSI, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh IOCTPOECHHBIE MOJIEH € UCIIOIb30BAaHUEM amapara anreOpsl

OyHkuu u rpaguku
OnepupoBaTh TNOHATHAMH: TEepUOAMYECKas (DYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOUYKH 3KCTpeMyMa (YHKLIMH, HauOojbllee U

HalMEHblIee 3HaueHUs! (PYHKIUHM Ha MPOMEXKYTKE; MCII0JIb30BaTh UX IS
uccienoBaHus QyHKIMM, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHAMU: TpaQUKU MOKa3aTENbHOM, JorapuMUIecKoi u
TPUTOHOMETPUYECKUX (YHKIMM; H300pakaTh HMX Ha KOOPAMHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI Y HEPABEHCTB

3.3

3.4

N300paxaTb Ha KOOpJMHATHOM IIJIOCKOCTH TpaUKu  JTUHEHHBIX
YpaBHEHUH U HCIIOJIb30BAaTh HX JJI PEIIEHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate rpaduku (GYHKUMNA U1 HCCIEAOBAaHHS IPOLIECCOB U
3aBHUCUMOCTEH U3 IPYruX y4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh MOHATHAMH: HENpepbiBHAsS (DYHKIHSA, TMPOU3BOJIHAS
(GYHKIMMA, WCIMOJIb30BAaTh TE€OMETPUUYECKHH W (PU3WYECKUA CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  mpoOW3BOAHBIE  DIEMEHTAPHBIX  (PYHKIMA,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHH S, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOU3BOAHYIO JUId  HCCIeNOBaHMS  (YHKIMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh Pe3yJIbTaThl UCCIEI0BAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO IAJId HAXOXKACHUSA HAWITYYIICTO PCIICHHSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSAMH: TEpBOOOpa3sHas W HMHTErpayl; IOHUMATh
' reOMETPUYECKUI M (PU3MUECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3J€MEHTApHBIX  (YHKIUM, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCJIE COLMATBHO-3KOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTHYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BIYUCIICHUS
Panmonanbhple  uyucna. OOBIKHOBEHHBIE W JECATUYHbBIE JApPOOM, IPOLIEHTHI,
OECKOHEUHblE  IepuoauuecKkue  Apodu.  Apudmernyeckue  omepauuud  C
1.1  paunoHaIBHBIMHM YHCIIaMH, NPEOOpPa30BaHMsI YUCIOBBIX BbIpaxkeHUH. [Ipumenenue
npoOell U MPOLIEHTOB AJIS PELIeHUs NMPHUKIAIHBIX 3a/a4 M3 Pa3JIMYHbIX OTpacieil
3HaHUH U PEaJbHOM KU3HU
JlelicTBuTenbHbIe  yuchaa.  PanuoHanbHble M HMppAlMOHAJIbHBIE  YHUCIA.
1.2 Apudmernueckue onepanuu ¢ JI€HCTBUTENbHBIMU uuciamMu. [IpuOiamxEéHHbIE
BBIUUCIICHUS], [TPABUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opma 3amucu J€HCTBUTEIBHOTO
1.3 uymcna. Mcnonp3oBanue moaxoasmied (GpopMbl 3amucu ACWCTBUTEIBHBIX YHCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTypalbHOU cTerneHu. J[eiicTBus ¢ apupMETHUECCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCMHYC M TaHTE€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MTPeoOpa3oBaHUs
59 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpa)KEHUI. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMYJIbI
53 VYpaBHeHHWe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHHE HEpaBEeHCTBA. MeTon
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimOHaNbHBIX YPaBHEHUH U HEPAaBEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a/1a4 M 33124
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[IpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINU
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5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
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Oynkius. Ilepuognueckue ¢GyHKuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITUH.

3.1 Makcumymbl 1 MUHUMYMBbI (DyHKIuu. Hawbonbinee W HauMeHbIIee 3HAYEHUE
(GYHKIIMN Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

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

3.4 Hcnonp3oBanue rpadukoB QyHKIUH U1 peHIeHUs] ypaBHEHUH U THHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GYHKIUM A8  UCCIENOBaHMUS  MPOIECCOB U

3.5 3aBUCHMOCTEH, KOTOpble BO3HHMKAIOT MPU PELICHUHU 33Jad M3 IPYTHX Y4EOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU

4 Havana marematuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

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

43 [TpousBoaHbIe 31eMeHTapHBIX (GyHKIUNA. DOPMYINIBI HaXOXKICHUS IMPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[Ipumenenne TPOU3BOJHONW K HCCIEAOBAHUIO (YHKIUH HAa MOHOTOHHOCTh H

4.4 sKkcTpeMyMbl. HaxoxaeHrne HanbobIilero 1 HaMMEHbIIero 3HaueHus (QYHKIUU Ha
OTpe3Ke
[Ipumenenne NpoON3BOAHOMN JIJIsl HAXOXKACHHS HAWTYUIIETO PEIICHUs B IPUKIIATHBIX

4.5 3aayax, A OMNpENeNIeHUs CKOPOCTH Ipollecca, 3aJaHHOTO (OpMYyNON WiIH
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii 1 pu3nveckuii cMpIci. Beruncienue nuTerpaia mno

dbopmyne HetoTona — JleitOnuiia




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOMICTBO, NMPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAaHUs PeAIbHBIX IPOLECCOB U SIBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; 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 MOHATUSIMH: HATypaJbHOE 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
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJ0, PAalMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  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  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEUHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCJIa, MOJYJIb M apI'yMEHT KOMIUIEKCHOTO yucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 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, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
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 CHCTCMbBI C IIApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

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

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee 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 HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh Tpaduky HM3y4eHHBIX (DYHKIWH, BBINOIHATH NMPE0oOpa30OBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB 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
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE 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, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTHieckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeMBaHUs H JMHEHWHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(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,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNWYHMHBI, (YHKIUH paclpelesieHuss ©  IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHE INPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 32134,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIPaHHBIA YToJ, CKpEIIMBAIOLIMECs TNpsSMBIE,
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 UCIIOJIB30BATh IIPU
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMATL 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
MOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYyca, IMIMHAPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepsl, IIIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynIupoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(nmuHA, yroJ, MolmaAb, O0BEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
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[O6HBIX (bI/Il"yp

12

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
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;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




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. [lpu3Haku AeTMMOCTH HENbIX YUCel

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

13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

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

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'CHC YMCIIOBOTO 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
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue 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-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble 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 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHIIBI
3 OyHKIWH U TpaduKH




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

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHusi U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu QyHKnmm.
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 TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
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 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU 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 BepositHOCTB
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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. Anrebpa u Hadyajla MATEMaTUYECKOTO aHaIn3a. YTIyOJIeHHOe
oboyuenwme. 10 kmacc. Mepsnsak A.I°, Homuposckwii JI.A., [Tonskos B.M.
N3paTenbCTBO MPOCBENICHHUE.

Maremaruka. Anre6pa v Hadaja MAaTEMaTUYECKOTO aHajIu3a. Y TIIyOJIeHHOe
obyuenue. 11 kmacc. Mepsnak A.I', Homuposckuii JI.A., [Tonskor B.M.

N3 maTenbCTBO NPOCBEIIEHHUE.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Maremaruka. Anre6pa v Hadyaja MaTEMAaTUYECKOr0 aHaau3a. YTIyOJIeHHOe
oOyuenue. 10 knacc. Mepansak A.I', Homuposckuii J[.A., [Tonskos B.M.
N3paTenbCTBO MPOCBENICHHUE.

Marematuka. Anredpa u Hauajla MAaTEMaTUYECKOTO aHaIu3a. YTIyOJIeHHOe
obyuenue. 11 kmacc. Mepsnsak A.I', Homuposckuii J[.A., [Tonskor B.M.

N3 matenbCcTBO MPOCBEIIEHUE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/




PABOYASI IIPOTPAMMA
(ID 7487524)

yueOHoro npeamera «I'eomerpusi. Yriy0JJeHHbIH YPOBEHb»

1151 ooyuarommuxcst 10 — 11 kiraccos



MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpyeMOe PU U3yYEHUH 00YHaIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO HWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIoUIed mnpeaMeTHol obmactu «Marematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHWE YMEHHS paCllO3HABaTh HA YEPTEkKaX, MOJEISIX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlady U 3aJa4 C MNPAKTHYECKUM COJEPKaHHUEM,
dbopMHpoBaHUE MPEJACTABIEHUS O HEOOXOAMMOCTH  JIOKA3aTEeNbCTB  IpHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp’KaTelIbHBIM JIMHUSAM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKHMX YMEHHUH paclpeaensercss He TOJbKO 10
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIIrecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayeabHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB Il TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHEd MPaBUIBLHON MNUPaMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MMPaMK/Ia U IPaBUIIbHBIN TeTpasap, ky0. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBaHMM, TEOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON pu3Msl. [ lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IIPaBHJIBHOM MHOTOIPAaHHMKE: CHMMETpUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalaspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkeHue cepsl
U TUIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CBOWiCTBA 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeActBus u3 He€. OO0ObEéM mpsMol u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa U I1apoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
iockocThio. Kacanme mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue momobus, romoreTus. Permienue 3amau Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJIAIIME YepE3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOECHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepaiuu HaJ BEKTopaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOIO yMHOXeHusd. IIpsAmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

5) ¢pu3nueckoe BOCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33J1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPpoOIieM, OpUEeHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYPOU KaK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIC MNPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTh U  IPEOOPA30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUS:



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

IPOBOJNUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH HHPOPMAUH, JaHHBIX, HEOOXOJUMBIX ISl 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, MPEJICTaBIATh €€ B pa3IMyHbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMUA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3ala4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOMPATh CIOCO0 PELIeHUs 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 JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJECTh
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 OOCTOSITENILCTB, TAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAs 1eSITEJIBHOCTD:

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, I0rOBapUBaTHCs, 00CYkKIaTh MPOIIECC U PE3yNIbTaT PabOThl, 00001IaTH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLIECHUBATh KAYECTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIEeHUH 33724 ¥ IPOBEACHUN MaTEeMaTUYECKUX PACCYKICHUI;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKE (UTYP HA TUIOCKOCTh, BHIMOIHATH U300pakeHus puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHHEM (pOpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKHUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha NPaKTUKE: CpaBHHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpamieHus (LMWIMHAP, KOHyc, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(MOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BBIYMCIICHUE YTIIOB MEK1y MPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUs: CEUCHUS IUJIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OILICHWBATh peajbHbIC CHUTYaIlUW, MPUMEHATh H3yYEHHBIC MOHITHS,
TEOPEMBbI, CBOWCTBA B TMPOIECCE IOWCKA PEIICHUS MaTeMaTHYECKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3aJIayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUYCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTallax Pa3BHTHS TEOMETPHUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
bubmuoreka [IOK
1 Beenetiie b CTepeoMeTpitio 23 1 https://m.edsoo.ru/1c209e37
9 B3aumHoe pacrosoxeHue npsiMbix B 6 1 bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
3 [TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [lepneHuKyISIPHOCTD MPSAMBIX U o5 bubnmnoreka HOK
IJIOCKOCTEMN B IMMPOCTPAHCTBE https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
0 MuororparHiKit ! 1 https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
! Bexropet & mpocTpancTse 12 https://m.edsoo.ru/1c209e37
8 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! AHAIHTHYECKAS TeOMETpHA 15 ! https://m.edso0o.ru/1c209e37
5 [ToBTOpEHME, 0000IIICHUE U 15 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
3 OObEM MHOrOrpanHHKa 17 . https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
4 Tena Bpameiis 24 ! https://m.edsoo.ru/1c209e37
5 [Tnommany moBepXHOCTH M OOBEMBI 9 1 bu6nmoreka [IOK
KPYTJIBIX TEJ https://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
6 Apuskerns > . https://m.edso0o.ru/1c209e37
7 [ToBTOpenue, o6o0IIeHNE U 17 5 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10
. 102 8 0

[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tema ypoxa Bceero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
OcHoBHbIE TpaBUiia H300paKEHUS
1 Ha PUCYHKE IUIOCKOCTH, 1 bubnuoreka [IOK
napauieIbHbIX MPSMBIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeuHbl OTpe3Ka
[TonsiTust cTepeoMeTpUH: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
9 OcHOBHBIE TIPaBUIIa U300pAKEHUS 1 bubnmnoreka [JOK
Ha PUCYHKE IUIOCKOCTH, https://m.edsoo.ru/2d8a9c99
napaieIbHbIX MPSMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
[TonsiTHA: epecekaronuecs
3 MIJIOCKOCTH, TePeCeKaronuecs 1 bu6mmoreka [JOK
npsiMasi U IJI0CKOCTB; https://m.edsoo.ru/db685e73
MOJIYTIPOCTPAHCTBO
[Tousarus: nepecekaroiuecs
4 IJIOCKOCTH, NTEPECEKAIOIINECS 1 bubnuorexa [IOK
npsiMasi ¥ IJIOCKOCTb; https://m.eds00.ru/a63959ed
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHHE
5 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 bubnmoreka [JOK

¢buryp, HeCcyiecTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/b30dff38
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MHororpanHuKH, H300pakeHIe
HPOCTEHIINX MPOCTPAHCTBEHHBIX

bubmuoreka [JOK

6
buryp, HECyIECTBYIOIINUX https://m.edso00.ru/3d8ffd32
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE bubnmoreka [JOK
CIEICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
AKCHOMBI CTEPEOMETPUH U TIEPBHIC bu6mmoreka [IOK
8
CIENCTBUS U3 HUX https://m.edso0.ru/239c8ch4
AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciencreus u3 HuX. CriocoObl
9 3aaHus IPSAMBIX U IUIOCKOCTEH B Bubmzorexa LIOK
p https://m.edsoo.ru/65c6b106
npoctpancTBe. O003HAYCHUS
NPSAMBIX U ITIOCKOCTEN
N300paxeHne ce4eHi MMpamMu/Ibl,
Ky0a ¥ IpU3MBbI, KOTOPBIE TPOXOJISAT
yepes ux péopa. M3o0paxeHue
10 nepeceqellinxpnon eHli-IBIX Bubmiorexa HOK
P . i https://m.edsoo.ru/258fc245
mockocrell. PackpammvBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMHU
[BETAMH
N300pakenue ceueHUi mupaMupl,
Ky0a ¥ IPU3MBI, KOTOPBIC TTPOXOJIAT
gepes ux peopa. M3o0paxxenue
11 nepeceqellzpmpnon eHI;{I)IX Bubmzorexa LIOK
p . v https://m.edsoo.ru/1a2520f6
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETAMH
12 N3006paxeHue cedeHui MupamMuibl, bubnmoreka [JOK

Ky0a 1 mpU3MBbl, KOTOPBIE TPOXOIAT

https://m.edsoo.ru/93ad36b3
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yepes ux péopa. Mzobpaxenue
MePECCUCHHS TIOJTYICHHBIX
IJI0CKOoCcTe. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LBETaAMU

N306pakenue ceueHni nupaMuipl,

Ky0a ¥ MPU3MBbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

bu6mmorexa [IOK

13 fepeceyeHus MoIyYEeHHBIX
p N yi https://m.edsoo.ru/ee1d19bh9
mIockocTel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[IBETAMU

14 MeTtop cneioB AJisi TOCTPOCHUS bu6mmoreka [IOK
CeueHui https://m.edsoo.ru/9f4071b9
Metox cineqoB Ui ITOCTPOECHUS

15 ceueHunii. CBoicTBa I1€ chequnﬁ bubmmorexa LHOK

’ vp https://m.edsoo.ru/fe733862
MPSIMBIX | MJIOCKOCTEH
Meton cineqoB Ui ITOCTPOECHUS
16 ceyenuii. CBoiCcTBA I1€ chequnﬁ bubmmorexa [IOK
' Up https://m.eds00.ru/2935a9a0
MPSIMBIX | TIOCKOCTEH
[TocTpoenue ceueHuii B mupamu/ie,

17 KyOe 1o TpéM ToukaMm Ha pedpax. bubmuorexa [IOK
Co3naHne BEIHOCHBIX YEPTEXKEN U https://m.edso00.ru/2e18f255
3aITHACh T1aroB MOCTPOCHUS
[TocTpoenue ceueHuii B mupamu/ie,

18 KyOe 1o TpéM ToukaM Ha pEOpax. bubnuoreka [IOK

Coznianue BIHOCHBIX YepTexeil U
3aIKCh IIAaroB MOCTPOCHHUS

https://m.edsoo.ru/e504d656
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[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.

bubmuoreka [JOK

19 Co31aH1€e BEIHOCHBIX YEepPTEkKEN U https://m.edso00.ru/4a28dc02
3aIlUCh 1IAr0B IOCTPOEHUS
[TocTpoeHue ceuenunii B nupaMu/e,

20 KyOe 1o TpéM ToukaM Ha pEOpax. bubmumoreka [IOK
Co3aH1€ BEIHOCHBIX YEepPTEkKEU U https://m.edso0.ru/1d434d0f
3aIUCh IIAroB MOCTPOEHUS
[IoBTOpEHME TUIAHUMETPUN:

21 Teopema 0 IpOMOPINOHATBHBIX bubmorexa LHOK

https://m.edsoo.ru/ec26fe5d
orpeskax. [Tomobue TpeyrolbHUKOB
[ToBTOpEHME MITAHUMETPUU:
Teopema Menenas. Pacuersl B
22 CEUEHHUAX Ha BHIHOCHBIX YepTexkax. bubmmorexa [JOK
https://m.edsoo.ru/9a0a9e56
UcTopust pa3BUTHS TUTAHUMETPUH U
CTepEeOMETpUN

93 KonrtponbHas padora "AKcHOMBI bubnuoreka [IOK
crepeomerpun. Ceuenus" https://m.edsoo.ru/b19f6a5d
B3anmMHoe pacronoxkeHue npsMbIxX
B IIpocTpaHcTBe. CKpemuBarommecs

24 npsimele. [Ipusnaku bubnuorexa [IOK
CKPEIIMBAIOIINXCS IIPSAMBIX. https://m.edso00.ru/0ac11c95
[TapannenpHble NpsMbIE B
MIPOCTPAHCTBE
Teopema o CyleCTBOBAaHUH U
€/IMHCTBEHHOCTH MPSAMOii

. . . bubnmnoreka [JOK

25 napaielbHOW JaHHOW TIPSIMOIA,

MPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKallel Ha

https://m.edsoo.ru/ba545966
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JlaHHOM npsimoit. Jlemma o
MIePECCUCHHUH MapalIeIbHBIX
MPSMBIX IJIOCKOCTHIO

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapajIeIbHbIX

bubmuoreka [JOK

26
npsMeIx. Teopema o https://m.edsoo.ru/f85bfc46
CKPEITUBAIOIINXCS MPSIMBIX
[TapaynenbHOE MPOEKTUPOBAHUE.
OCHOBHBIC CBOMCTBA
27 MapajuIeIbHOTO MPOSKTUPOBAHUS bubmorexa [JOK
P p p ' https://m.eds00.ru/79165d15
N3o6pakenue pasHeIX Guryp B
napaieIbHON MPOEKIINH
CHTpabHas MPOCKIUs. YTOI C
28 ](;E)H:I'II) aBJ'ICHHEfMI/I CTOpPOHAMU bubmorera [JOK
P p ) https://m.eds00.ru/635¢5087
Yron mexay npsiMbIMu
3ajgaun Ha JOKA3aTeIbCTBO U
HCCICA0BaHUE, CBA3aHHBIC C bu6mmoreka [JOK
29
pAacmoJIOKEHUEM TIPSIMBIX B https://m.edsoo.ru/bd3745f8
MIPOCTPAHCTBE
ITonsATHA: TapauIeIbHOCTD IPAMOM
Y TJIOCKOCTH B POCTPAHCTBE.
30 [Tpu3Hak napauieaTbHOCTH IPSIMON bubmuorexa [IOK
u mockoctu. CBolicTBa https://m.edso0.ru/7d18834b
MapaJIEIbHOCTH MPSAMOU U
TJTIOCKOCTH
I'eomerpuueckue 3agaun Ha
bubmuorexa [JOK
31 BBIYMCIIEHHE U TOKA3aTEILCTBO,

CBsA3aHHBIC C ITApalJICIIbHOCTBIO

https://m.edso0.ru/33c477d3
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IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
IpSIMYIO HA YepTEKE U
MapajuIeIbHOTO IPYroM MPsSMOM.
Pacuér oTHOLICHMIT

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

33

[TapannenpHas npoekuus,
MMPUMCHCHHUEC IOJI MOCTPOCHUA

ceueHMi Ky0a U napajuleenumnesa.

CaoiicTBa napayiesienuneaa u
TIPU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3

34

35

36

37

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky mapanienbHOCTH JBYX
MJIOCKOCTEM

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKAILYIO TAHHOMN
TUIOCKOCTH U CJIEJACTBUS U3 HEE

CBoiicTBa napayjieabHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MMPAMBIX IIEPECCUCHUSA TTPU
IIEPECEYCHUN IBYX MapajlIeIbHbIX
MJIOCKOCTEN TpeThen

CBoiicTBa napayyieIbHBIX
IJIOCKOCTEH: 00 oTpe3Kax
napauieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKITY

bubmuorexa [JOK
https://m.edsoo.ru/dbee22bc

bu6mmoreka [JOK
https://m.edsoo.ru/6b61b2b4

bubmuorexa [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmoreka [JOK
https://m.edsoo.ru/c7c777ed
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napajuieIbHbIMU TUIOCKOCTSMH; O
NepeceyeHn  MPsIMOil ¢ IBYMsI
napauieIbHBIMU MJI0CKOCTSIMU

[ToBTopenue: Teopema [Mudaropa Ha bubnunoreka [HOK
38
IUIOCKOCTH https://m.edsoo.ru/ec3e2da3
39 [ToBTOpEHME: TPUTOHOMETPHUS bubnnoreka [HOK
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/ed9e2a8e
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO bubnnorexa [HOK
40
napasuiesienumena https://m.edsoo.ru/ba75dc57
Brranciienue uiMH OTpE3KOB B Kyoe
41 U MPsIMO OJII)IIHOM v ’ bubmorexa HOK
PAMOYT https://m.edsoo.ru/e4972cdc
napasuieJenunesie
[TepnieHAUKYIAPHOCTD NPSIMOM U
42 riockocTH. [Ipu3Hak bubnuoreka [IOK
NEPIEHAUKYIISIPHOCTH IPSIMOMN U https://m.edsoo.ru/52188a7d
MJIOCKOCTH
IlepneH AUKYIAPHOCTD MPAMON U
43 riockocTH. [Ipu3Hak bubnuoreka [IOK
MEPIECHINKYJISIPHOCTH IPSIMOU U https://m.eds00.ru/9f246736
IJIOCKOCTH
Teopema o CylieCTBOBAaHMH U
€AMHCTBEHHOCTH NPSIMOH,
44 IPOXOJAIIEH Yepe3 TOUK bubmmorexa LIOK
POXOZT P Y https://m.edso0o.ru/5h971ef3
MPOCTPAHCTBA U
NEePIEeHIUKYISIPHON K IMITOCKOCTH
45 [IimockocT U NepHeHAUKYIIIpHbIE bubnnoreka [JOK

UM IIPSAMBIC B MHOTOTpaHHUKAaX

https://m.edsoo.ru/2d24e873
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[IimockocTu U NepneHIuKyJIIpHbIE

bubmuoreka [JOK

46
WM NpsIMbIE B MHOTOTpaHHUKAaX https://m.edsoo.ru/b4ad63ad
[lepnenauKynsip 1 HaKJIOHHAS.

47 HOET OGI[HI/Iz Hep MEHIUKYJISIpa U3 bubmmorexa LIOK

P PHEHAMY P https://m.eds00.ru/Ba7he683
TOYKHU Ha MPSIMYIO
[leprieHquKyNAp ¥ HAKIOHHAS.
48 HOiT oi[Huey nep MEHANKYISpa U3 Bubmmorexa LIOK
P PHEHIHEY TP https://m.edsoo.ru/fblcd0a5
TOYKHU Ha MPSIMYIO

49 Teopema o TpEX nepHEeHAUKYIApax bubnuorexa [JOK
(mpsimast 1 oOpaTHas) https://m.eds00.ru/074c8865

50 Teopema o0 TpEX nepHeHUKYIApax bubnuorexa [JOK
(mpsimast 1 oOpaTHasi) https://m.edsoo.ru/a0fdd5bf

51 Yroa mexay CKpeluBaromUMuUCs bubnnoreka [JOK
MPSIMBIMU https://m.edsoo.ru/b9e777d9
[Touck neprneHIuKyIsIpHBIX TPSIMBIX

52 C TIOMO LI:O neﬂ nez]{ I/IIi( TSt HI?JIX bubnuorexa LIOK

IH . PHCHAKYIAD https://m.edsoo.ru/6cdbecef
MJIOCKOCTEMN
53 OpTOoroHanbHO€ MPOEKTUPOBAHUE bubnuorexa LIOK
P P P https://m.eds00.ru/37d84157
[Toctpoenue ceuennii kyoa,

54 IIPU3MBI, IIPABUIILHOU IIUPAMUJIBI C bubnnoreka [JOK
IIOMOUIBIO OPTOrOHAIBHOMN https://m.edsoo.ru/5603e30b
MPOEKIUU
[TocTpoenue ceuenunit kyoa,

55 IIPU3MBI, IPABUIILHOU IIUPAMUJIBI C bubnnoreka [JOK

MIOMOUIbIO0 OPTOTOHAJILHON
IIPOEKLIAN

https://m.edsoo.ru/a95f5c04
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CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

bubmuoreka [JOK

56
[ImockocTn cuMMeTpuii B https://m.edsoo.ru/7ad0020b
MHOTOTpaHHHUKaX
[Ipu3Hak neprneHIuKyJIIpHOCTH
o7 1| p;IMoﬁ u HJII)OCKOCTI/IyKaII: CIEACTBHE bubmmorexa LIOK
P A https://m.eds00.ru/235171b3
CUMMETpUHU
[IpaBuiTbHBIE MHOTOTPAHHUKH.
58 Pacuér paccrosiHuil OT TOYKH 10 bubmmorexa [JOK
p A https://m.edsoo.ru/f47dfefd
MIJIOCKOCTH
[TpaBuiIbHBIE MHOTOIPAaHHUKHU.
59 Pacuér paccrosinuii oT TOUKH 110 bubmmorexa [TOK
P A https://m.eds00.ru/79¢10312
MIJIOCKOCTH
CriocoObl OnyCTHTh
60 NEPIIEHIUKYIISAPBI: CHMMETPHSI, bubnuoreka [IOK
CIBUT TOYKH I10 NapaJlIeIbHON https://m.edsoo.ru/2faadc3f
PSAMON
61 CnBur no HenapaJieabHOU MPAMOH, bubnuotexa [JOK
U3MEHEHUE PACCTOSTHUN https://m.edso00.ru/79853608
KonTponsnas padbora "B3aumHoe
62 ACTIOJIO)KEHUE TIPSMBIX U bubmorexa HOK
P N P " https://m.edso0.ru/1e053890
MJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHUE: YrOa MEKIY
63 NPSIMBIMU Ha TJIOCKOCTH, bubmuorexa [IOK

TPUTOHOMETPHA B ITPONU3BOJIBHOM
TPEYTroJILHUKE, TCOpEMAa KOCHHYCOB

https://m.edsoo.ru/482d3f51
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[ToBTOpEeHue: yrom Mexay

64 CKPEIIUBAIOIIUMHUCS IPSIMBIMU B bubmorexa LOK
p B p https://m.eds00.ru/28a6573¢
MIPOCTPAHCTBE
I'eomeTpuueckue MeToabl
65 BBIUKCJIEHHS YIJIa MEXKIY IIPSIMBIMHU buGnnorexa LIOK
yr yHp https://m.edsoo.ru/098bedad
B MHOTOTPaHHHUKAX
66 JIByrpanssiii yroa. CBOiCTBO bubnuoreka [IOK
JIMHENHBIX YIJIOB JBYTPAHHOI'O yria https://m.edsoo.ru/f7792ba9
[leprieHquKyNISApHBIE TIIOCKOCTH.
67 CBoMcTBa B3aUMHO bubmorexa [TOK
. https://m.edsoo.ru/b9146bc0
NEPIEeHIUKYISIPHBIX TIIOCKOCTEN
[Ipu3Hak nepreHINKYISIPHOCTH
IJIOCKOCTEM; Teopema o0 IpsiMoi
68 repeceueHns ABYX IIOCKOCTEN bubmorexa [TOK
p X . https://m.edso0.ru/56765e8b
NEPIEeHIUKYISIPHBIX TPEThei
IIOCKOCTH
IIpssMoyToabHEIN HapalIeICIUIICT;
69 K p6' H3}1\’4re EeHUS CB(?ﬁCTBa bubmorexa [TOK
Yo, p ’ https://m.edsoo.ru/aecc77cd
MPsIMOYTOJILHOTO Tapajiiesenumnea
Teopema 0 guaroHanu
70 IPSIMOYTOJIFHOTO TapajiIeiIeuIea bubmmorexa [TOK
PAMOYT .. P https://m.edsoo.ru/2d8a9c99
U CIIEJCTBHUE U3 HEE
CrepeoMeTpuuecKre U MPUKIIaTHbIC
71 3aJa4H, CBA3aHHEIC CO B3aMMHBIM bubmuorexa [JOK

PACIIOIOKCHUEM IIPAMBIX U
IIJIOCKOCTH

https://m.edsoo.ru/db685e73
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[ToBTOpEeHUE: CKpeIUBaAIOILIMECS

72 psIMbIe, MapaiebHbIE TNIOCKOCTH bubmmorexa LIOK
P > 1P https://m.edso0.ru/a63959d
B CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapayenpHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSIMBIX,
73 aECTOSIHI/Ie MEXT ’ bubmmorexa LIOK
P Y https://m.edso0.ru/b30dff38
CKPELIMBAIOIUMHUCS MIPSIMBIMU B
IPOCTBIX CUTYalHUAX
Paccrostane oT TOUKH 1O
74 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOK bubamorexa LOK
P P https://m.edsoo.ru/3d8ffd32
710 TUIOCKOCTH
Boruucnenue paccTosiHUNA MEXITY
75 CKPEIIMBAIOIIUMHUCS TPSMBIMH C bubnnoreka [JOK
ITOMOIIBIO NEPIEHANKYIIIPHON https://m.edsoo.ru/Occ5cafe
TUIOCKOCTH
Tpé€xrpaHHslii yroji, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX yriioB. Teopema bubnuoreka [IOK
76
[Mudaropa, TeopeMbl KOCUHYCOB U https://m.edsoo.ru/239c8ch4
CHUHYCOB JUI TPEXTPAHHOIO yIila
OneMeHThI cheprudecKoi
77 TreOMETPHUH: Te0JIe3NUECKUe INHUH Bubmmorexa LIOK
pHH: https://m.edso0.ru/65c6b106
Ha 3emiie
78 KonTtponbHas padota "Yrisl u bubnnorexka [JOK
paccTostHus" https://m.edsoo.ru/258fc245
79 CuctemaTtu3zanus 3HaHUN bubnmnoreka [JOK
"MHOrOrpaHHHK M €ro 3J1eMeHTHI" https://m.edso00.ru/1a2520f6
80 [Mupamuna. Buasl nupamun. bub6nuorexa [IOK

[IpaBunbHas nupamuia

https://m.edso0.ru/93ad36b3
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[Ipusma. IIpsamas u HakIOHHAs

bubmuoreka [JOK

81
nipusMel. [IpaBunibHas npusma https://m.edsoo.ru/eeld19b9
ITpssmoit mapanenenunes,
82 I p51Mo OJIEHHI?I Ia aJIJI:JIeHI/IHG bubmorexa HOK
PAMOYE P . https://m.eds00.ru/9f4071b9
KyO
83 Brinykibie MHOTOTpaHHUKH. bubnnoreka [HOK
Teopema Ditnepa https://m.edsoo.ru/fe733862
Boinykiible MHOTOTpaHHUKH.
84 Teopema Diinepa. [IpaBunbHbBIC U bubmorexa [JOK
P pa- 1P https://m.eds00.ru/2935a9a0
MOJTyNIPaBUJIbHbIE MHOTOTPAHHUKHU
85 KontponsHas padora bubmmoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/2e18f255
86 [TonsiTre BEeKTOpa HA IJIOCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edso00.ru/e504d656
bu6mmoreka [JOK
87
Cymma BeKTOpOB https://m.edso00.ru/4a28dc02
bu6mmoreka [JOK
P
88 A3HOCTH BEKTOPOB https://m.edso0.ru/1d434d0f
bu6mmoreka [JOK
IT
89 PABHIIO napasiesemHena https://m.edsoo.ru/ec26fe5d
90 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorera [JOK
p https://m.edso0.ru/9a0a9e56
Paznosxenue BekTopa mo 6a3ucy
91 €X BEKTOPOB, HE JIEKAIINX B bubmotexa [IOK
1pex BEKTOPOB, B https://m.edsoo.ru/b19f6a5d
OJIHOM IIJIOCKOCTH
92 CkaJisipHOE MTPOU3BE/ICHUE bubmmorexa [JOK

https://m.edsoo.ru/0ac11c95
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Boruncnenue yria Mmexuy bubmumoreka [IOK
93 1
BEKTOpPaMH B POCTPAHCTBE https://m.edso00.ru/ba545966
. bubnmoreka [JOK
%4 Hpocreifume sazarit ¢ BekTOpaMit 1 https://m.eds00.ru/f85bfc46
. bubnmoreka [JOK
% Hpocrefiie 3a1a1u ¢ BeKTOpamH . https://m.eds00.ru/79165d15
. bubnuorexa [JOK
% Hpocretiume sanaum ¢ BexTopam 1 https://m.edso00.ru/635c5087
. bubmuoreka [JOK
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/bd3745(8
08 O000I11IeHNE U CUCTEMATU3AIUS 1 bu6mmoreka [IOK
3HAHHUI https://m.edsoo.ru/7d18834b
99 O0o001IeHe U CHCTeMAaTH3 AN 1 bubmmoreka [JOK
3HAHUMN https://m.edso0.ru/33c477d3
bu6mmoreka [JOK
1 " 1
00 TOTOBAs KOHTPOJILHAS padoTa https://m.edsoo.ru/66fefadd
bu6mmoreka [IOK
101 " 1
0 TOTOBAs KOHTPOJILHAS padoTa https://m.edsoo.ru/a5b7b8e3
102 O00011eHNEe U CUCTEMATU3ALIS 1 bu6mmoreka [IOK
3HAHUMN https://m.edsoo.ru/dbee22bc
OBHLIEE KOJIMYECTBO HACOB I1O 102

I[MTPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha IUIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edso00.ru/0341bc2b
IIPOCTPAHCTBE
[ToBTOpenue Temsl "CkansgpHoe bubnuorexa [JOK
2 1
MPOU3BEJEHNE BEKTOPOB" https://m.edsoo.ru/bed12a43
[ToBTOpenue temsl "Boruncinenue
3 JIa MEXKIY BEKTOPaMU B 1 bubmorexa LIOK
. Y " P https://m.edsoo.ru/bc15f7f2
IIPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHeHHe
4 PSIMOM, MPOXO/IAIIEH Yepes3 JIBe 1 bubmmorexa LOK
P W POXOIIH pes https://m.edsoo.ru/6054b8c1
TOYKH
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1 bubnmnorexa [JOK
yYpaBHEHUE IIJIOCKOCTH B OTPE3Kax https://m.eds00.ru/188f6216
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 bubnuoteka [JOK
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax https://m.eds00.ru/016e25¢eb
7 BekropHoe npou3BeneHne 1 bubmorexa HOK
P P A https://m.edsoo.ru/c94ba09b
3 JlunHeiiHble HEpaBEHCTBA, JIMHEHHOE 1 bubmuorexa [IOK
MPOTPAMMHUPOBAHUE https://m.edso00.ru/897dd3b2
9 JIunHeliHble HEpAaBEHCTBA, IMHENHOE 1 bubnuorexa [IOK

IpOrpaMMHUPOBaHKE

https://m.edso0.ru/1468bab3
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AHaJIMTUYECKHE METO/IbI pacuyéTa

10 . AMLIMIL B bubmuoreka [JOK
yria MERAY TP https://m.edsoo.ru/Obdelbe8
MHOTOTpaHHHUKaX
AHaJIMTUYECKHE METO/IbI pacuéTa

11 a MexX HJIOCKOCTIS[IMI/I: B bubmmorexa [JOK
yH Y https://m.edsoo.ru/3cef10e5
MHOTOIPaHHHUKAX

12 dopmyiia pacCTOSHUSA OT TOUKHU 10 bubnnoreka [JOK
IJIOCKOCTH B KOOPAMHATAX https://m.eds00.ru/0b136158

13 HaxosxneHnue paccTostHui OT TOUYKH bu6mmoreka [IOK
10 TIJIOCKOCTH B KyOe https://m.edso0.ru/26a03fb7
Haxoxaenne paccTosiHuid OT TOYKH

14 0 HJIO(IJIKOCTI/IPB MPaBUWIbHOMN bubmorexa LHOK
a p https://m.eds00.ru/5513d87b
nUpaMue

15 KonTtponbHas pabora bubnuoreka [IOK
"Ananutuyeckas reomeTpus” https://m.edsoo.ru/d189bde2

16 CeueHunss MHOTOTPaHHUKOB: bubnnorexka [JOK
CTaHJapTHbIE MHOTOIPAHHUKU https://m.edsoo.ru/810cfleb

17 CedeHust MHOTOTPAHHUKOB: METO/T bubnuoteka [JOK
9 (i (0): https://m.edsoo.ru/4a33a8ab
CeueHust MHOTOTPAaHHUKOB:

18 CTaHJapTHBHIC TIJIOCKOCTH, bubnmoreka [JOK
MePECEUCHUS PSMBIX U https://m.edsoo.ru/5caefclb
IIJIOCKOCTEMN

19 [TapannenbHble npsiMble U bubnuorexa [IOK
TUIOCKOCTH: TTapaJICIIbHBIE CEUCHUS https://m.edso0.ru/23f4f089

20 [TapamienbHble IPsIMBIE U bubnnoreka [JOK

IJIOCKOCTH: pac4y€T OTHOLLEHHI

https://m.edsoo.ru/dee379eb
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[TapamienbHble IPsIMBIE U

21 ] . bubmunorexa LIOK
TIOCKOCTH YT MEAILY https://m.edsoo.ru/a28fd74e
CKPEIIHUBAOIIUMUCS TIPSIMBIMHU
[TepnieHIUKYISIpHBIC IPSIMBIC U
IUIOCKOCTH: CTAHAAPTHBIE ITaphI

22 e K HII[aI)I: o OCKofTeﬁ u bubnnorexa LIOK

[IEH UK YIS
TCPTICHAMKY AP . https://m.eds00.ru/5a827900
HPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[TeprieHIUKYIAPHBIE IPSIMBIE U
23 (r))c O(fl yeop eMa 01[; ex bubmmorexa LOK
KOCTH: T
i P p https://m.edsoo.ru/d3alfe30
MEPIICHIUKYIIIpax
[leprieH IUKYIISIPHBIE TIPSIMBIE U
24 PHEHAIIYIAP P bubmuorexa [JOK
: HH B
[IOCKOCTH: BHITHCICHHA 2T https://m.edsoo.ru/48db7058
MHOTOTPaHHHUKAX
IToBTOpEeHue: mIomagu

25 r y JBHUK ;]l (I)H MYJIIBI JTSI bubmmorexa [TOK
MHO oyrov OB, QOPMYJIRT 2 https://m.edsoo.ru/725¢effc4
riomiaied, cooopakxeHus moaoous
IToBTOpeHue: miomagu

2 P ]:H q)ﬂ MVILL TS bu6mmoreka [IOK
MHOFOYFOVHBHHKO » QOPMYIIRI A https://m.edsoo.ru/8efbe78e
riomiaied, cooopakxeHus moaoous
IToBTOpEeHnue: mioniaau

27 0 0p 0 1<01;H (1)210 MYJIbI JIJTSI bubmmorexa [OK
MHOT bHH

o VH > QOPMYIIHL X https://m.edso0.ru/77¢22fc5
iomiaiel, cooopakeHus moao0ous
IImomaay ceuenunit
28 MHOTOTPAaHHUKOB: TIJIOIIATN bubmuorexa [JOK

MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100Mst

https://m.edsoo.ru/1780ba5d
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Inomaau ceuennit
MHOTOI'PAaHHUKOB: TIJIOIIA N

bubmuoreka [JOK

29
MOBEPXHOCTEH, pa3pe3aHus Ha https://m.edso0.ru/078cd184
YacTH, COOOpaKEHHUS 1O 100MsI
KontponsHas pabora
30 "IToBTOpEHME: MHOTOI'PAHHHKHU bubmorexa [IOK
perie: PAHHHIH, https://m.eds00.ru/7491efe0
CCYCHHUS MHOTOTPaHHUKOB
31 O0beM Tema. O0beM bubmuorexa [JOK
IIPSIMOYTOJIBHOTO ITapasulelICINIIe1a https://m.edsoo.ru/4dffdad97
3agaun 00 yABOCHHH Ky0a, O
32 KBfll aT 2’ f( 0a;o0T ZCCK 1504 bubmorexa [JOK
APFLYPE XyDa, 0 1P H https://m.edso00.ru/74b2ad91
yria
CTepeoMeTpUYECKHE 3a1a4H,
33 CBSBI;HHHCIZ 00BEMOM " bubmorexa LHOK
https://m.edsoo.ru/ec24dfc2
MPsIMOYTOJILHOTO Tapasiiesenumea
[IpuknanHbIe 3a/1a49M, CBSI3aHHBIC C
34 BBIYHCIIEHHEM 00BbEMa bubmorexa [JOK
https://m.edsoo.ru/f465d10e
MPsIMOYTOJILHOTO Tapajiiesenumnea
. bubnuoteka [JOK
35 06 i
HEM TIPAMOH TIPHIMET https://m.edsoo.ru/0341bc2b
CrepeoMeTpHUECKUE 3a7auH,
36 CB${3paHHI)1(:I:: BI)I‘II/ICJ'IGHEGM bubmorexa HOK
" N https://m.edsoo.ru/bed12a43
00BEMOB MPSAMOI TPU3MBI
[Ipuknansble 3a1aun, CBSI3aHHBIE C bubnuoreka [IOK
37 R .
00BEMOM MPSMON MTPU3MBI https://m.edsoo.ru/bc15f7f2
38 Brruucienue o0bEMOB Te ¢ bu6mmorexa [IOK

IMOMOIIBIO OHpCI[CJ'IéHHOI‘O

https://m.edso0.ru/6054b8cl
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uHTerpana. O6bEM HaKIIOHHOM
HPU3MBI

Beruucinenue 00bEMOB TEI C

39 [IOMOILBIO OIIPENEIEHHOIO bubmmorexa [IOK
HIPIO OTIpEsL https://m.eds00.ru/188f6216
uHTerpana. O0bEM nupamMusl
dopmyna 00bEMA TUPAMUIBL.
40 OTII{)OLZIeHI/Ie 06’LCMO]§) 1905 fl[MI/I C Bubmaorexa ITOK
p g https://m.edsoo.ru/016e25eb
00LINM YIJIOM
dopmyna 00bEMa TUPAMUIEL.
41 OTII:OIZIeHHe 06’LCMO]§) 1905 EI:MI/I C bubnmorexa LOK
p g https://m.edsoo.ru/c94ba09b
0o0IIUM YTIIOM
CrepeoMeTpUUYCCKHE 3a1a4H,
42 CBSI?iIHHLI;T(): 06LéMaMI/IHHaKn0HHOI71 bubnmorexa LOK
https://m.edso0.ru/897dd3b2
MIPU3MBI
43 CrepeomeTpuyiecKkue 3a1a4, bubnunorexa [JOK
CBSI3aHHBIE C 00BEMAMU TUPAMUJIBI https://m.edso0.ru/1468bab3
[IpuknagHble 3a1a4d 10 TEME
44 "Op6’béMi[I Ter" (I:[BHBaHHbIe c bubmorexa [IOK
B ’ . https://m.edsoo.ru/Obdelbe8
00BEMOM HAKJIOHHON TPU3MBI
[IpuknagHble 3a1a4d IO TEME
45 "£6LéMi[1 Ten" fBiBaHHLIC c bubmmorexa [TOK
B ’ https://m.edsoo.ru/3cef10e5
00BEMOM MTUPaMHUIBI
[Tpumenenue o0BEMOB.
46 Brruucienue paccTossHUS 10 bubmmorexa [TOK
p a https://m.eds00.ru/0b136158
ILUIOCKOCTH
47 KonTponbhas pabota "O0beM bubnuorexa [IOK

MHOTOTpaHHHKA"

https://m.edsoo.ru/26a03fb7
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]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 o0pa3yrolye HHWINHAPHYESCKOM bubmorexa [IOK
PESYIOIHME IHITMHIP https://m.eds00.ru/5513d87b
MTOBEPXHOCTH
nnuaap. Ipsmoi kpyrosoit
49 HI/IJII/IH p HJfo anb rIE(})IJZe XHOCTH bubmorexa HOK
H AP e P https://m.edsoo.ru/d189bde2
HUAJTUHAPA
KoHnueckas moBepXHOCTb,
50 00pa3yroIre KOHUYECKOI bubmorexa [JOK
pasyIolll https://m.edsoo.ru/810cfleb
nosepxHoctu. Konyc
CeueHne KoHyca IIIOCKOCTHIO,
51 mapauieIbHON IIOCKOCTH bubmorexa LOK
P https://m.edsoo.ru/4a33a8ab
OCHOBaAHHSI
59 Yceuénnblii konyc. M3o00paxenue bubnnorexa [HOK
KOHYCOB M YCEUEHHBIX KOHYCOB https://m.edsoo.ru/5caefclb
[Tomane 60KOBOI MOBEPXHOCTH U bu6mmoreka [JOK
53 .
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edso00.ru/23f4f089
54 [Tnomans 60KOBOM MOBEPXHOCTH U bubnunorexa [JOK
IIOJIHOM ITOBEPXHOCTU KOHYyCa https://m.edsoo.ru/dee379eb
CrepeomeTpHuyuecKkue 3a1a4i Ha
55 JI0Ka3aTeJIbCTBO U BEIUMCIICHHE, bu6mmoreka [IOK
IIOCTPOEHUEM CEYEHUN LIUIUHAPA, https://m.edsoo.ru/a28fd74e
KOHyca
CrepeomMeTprUYECKHE 3a/1a4l HA
56 JI0Ka3aTeJIbCTBO M BEIUMCIICHHE, bu6mmorexa [IOK
IIOCTPOEHUEM CEYEHUN LIUIUHAPA, https://m.eds00.ru/5a827900
KOHyca
57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C bu6mmoreka [IOK

OUIMHIPOM

https://m.edsoo.ru/d3alfe30
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58 [Ipuknansble 3a1a4um, CBsI3aHHBIE C bubmumoreka [IOK
HWIMHAPOM https://m.edsoo.ru/48db7058
bubmuoreka [JOK
59 Cbepa  wap https://m.edsoo.ru/725effca
[Tepeceuenue cdepsl u mapa c
60 mockocThio. Kacanue mapa u bubnmoreka [JOK
cdepsl TUIOCKOCThI0. By n https://m.edsoo.ru/8efbe78e
n300pakeHHE 1apa
[Tepeceuenue chepsnl u mapa c
61 mIockocThro. Kacanue mapa u bubnnoreka [JOK
cdepsl TUIOCKOCThI0. By u https://m.edsoo.ru/77c22fc5
n300paKeHHE 1apa
62 Ypasaenue chepsl. [Lomans bubnunoreka [JOK
cthepsl u e€ yacTeit https://m.edso0.ru/1780ba5d
bu6mmoreka [JOK
63 Cummetpus cdepsl 1 mapa https://m.eds00.ru/078cd184
CrepeoMeTpHuueckre 3aauu Ha
JIOKa3aTeJIbCTBO U BHIYMCIICHHE,
64 CBSI3aHHBIE CO c(hepoit u mapom, bubmmorexa [JOK
. https://m.edsoo.ru/7491efe0
MOCTPOCHHUEM UX CCUCHHIA
IJIOCKOCTBIO
CrepeoMeTpHuuecKue 3aa4u Ha
JIOKa3aTeJIbCTBO U BHIYMCIICHHE,
65 CBSI3aHHBIE CO CEpOH U Mapom, bubmmorexa [TOK
. https://m.edsoo.ru/4dffda97
MOCTPOCHHUEM UX CCUCHHM
IJIOCKOCTBIO
66 [Ipuknannelie 3a7a4n, CBsI3aHHbBIE bu6mmoreka [JOK

co cthepoii u mapom

https://m.edsoo.ru/74b2ad91
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[ToBTOpPEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BHIYMCIICHUS B

bubmuoreka [JOK

67
OKPYKHOCTH, CTaHJIapTHbIC https://m.edsoo.ru/ec24dfc2
monoous
PazinunHble KOMOMHAIIMN TS bubmuoreka [JOK
68
BpAILIEHUS] U MHOTOT'PAHHUKOB https://m.edsoo.ru/f465d10e
3agaum o Teme "Tena u bubmuoreka [JOK
69 "
IIOBEPXHOCTHU BpaLCHUS https://m.edso00.ru/0341bc2b
3agaun o teme "Tena u bu6mmoreka [IOK
70
MOBEPXHOCTHU BpalieHus" https://m.edsoo.ru/bed12a43
71 KonTtponpHas padora "Tena u bubmmoreka [IOK
MOBEPXHOCTH BpamieHus" https://m.edsoo.ru/bc15f7f2
7 O6bém nununaapa. Teopema 06 bubnnoreka [JOK
00BEME MPSMOTO IIINHIPA https://m.eds00.ru/6054b8cl
Boruncnenue 00bEMOB Te ¢
73 MTOMOILBIO ONPEAEIEHHOTO bubmmorexa [OK
B P I,[, https://m.edsoo.ru/188f6216
uHTerpana. O6bEM KoHyca
74 ILomaay 60KOBOM M IMOJTHOM bu6mmoreka [IOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/016e25eb
CrepeoMeTpHUUYECKHE 3a1a4H,
75 CBﬂiHHH?:: BLIqI/IcneHII/I[eM bubmorexa HOK
B https://m.edsoo.ru/c94ba09b
00BEMOB IMIIMH/Ipa, KOHYCa
[IpuknanHblie 3a1a4M MO TEME
76 "£6LéMi[1 u HﬂoIl aaun bubmmorexa [JOK
. R f[ https://m.eds00.ru/897dd3b2
MMOBEPXHOCTEN TeI
OO0BéM 11apa U MAapOBOTO CEKTOPA.
P N P P bubnmuotexa [JOK
77 Teopema 06 06bEMe mapa.

[Mnomane cheps.

https://m.edsoo0.ru/1468bab3
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CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIC C BEIUMCIICHUEM
00BEMOB 11apa, MapoBOro
CErMEHTa U MAapOBOI0 CEKTOPa

[IpuxitagHbie 3ana4u 10 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM 11apa U IUIO0IIAIbI0

bubmuorexa [JOK

8 cdepol. COOTHOLICHUS MEXKTY https://m.edsoo.ru/Obdelbe8
TUIOIA/IIMU TTOBEPXHOCTEN U
00BpEMaMU ITOTOOHBIX TEN
[TomoOHBIE TENa B IPOCTPAHCTRBE.

N3menenne o0bEéMa rpu mo100uu.

79 CrepeomeTpuueckue 3a1auu, bubnuorexa [JOK
CBSI3aHHBIC C BBIYMCICHUEM https://m.edsoo.ru/3cef10e5
00BEMOB TeT | IIoMIAAeH
MMOBEPXHOCTEN
KoutponsHas pabora "[lnomanu

80 HOBG;)XHOCTI/I 1/1:1) 00BEMBI KPYTJIBIX bubnuorexa LIOK

| https://m.eds00.ru/0b136158
Ten
JIBM>KeHUs MPpOCTPaHCTBA.

81 Orobpaxenus. [IBuxeHus u bubnuoteka [JOK
paBeHcTBO (uryp. Obuime https://m.edso00.ru/26a03fb7
CBOMCTBA JBHKECHUM
Buael nBukeHnil: napamiebHbIN

82 MIEPEHOC, IEHTpaIbHAsl CAMMETPUS, bubnnoreka [JOK
3epKajJbHasi CHMMETPHS, TOBOPOT https://m.edso00.ru/5513d87b
BOKPYT IIPSIMOU

83 [TpeobpazoBanus nonodbus. [psmas bubnmoreka [JOK

u cepa Diinepa

https://m.edsoo.ru/d189bde?2
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84 I'eomeTrpuueckue 3agaun Ha bubmumoreka [IOK
MIPUMEHEHHUE JIBUKEHUS https://m.edso00.ru/810cfleb
KonTponpHas padora "BekTopsl B bu6mmoreka [IOK

85 "

IIPOCTPAHCTBE https://m.edsoo.ru/4a33a8ab
O6o6matomee moropenue 11
MOHSATUN U METOJIOB Kypca

86 reomerpun 10—11 knaccos, bubnnoreka [JOK
cUCTeMaTu3alys 3HaHuH: https://m.edsoo.ru/5caefclb
"[TapaniensHOCTh IPSIMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee moropenue 11
MOHSITHUI U METOJIOB Kypca
87 reomerpun 10—11 xmaccon bubmorexa [JOK
p o https://m.edso00.ru/23f4f089
CHCTeMaTH3aIMs] 3HAHUIA:
"BexTops! B mpocTpaHcTBe"
Ob6o6maromee noproperue 11
MTOHSATHI U METOJ0B Kypca
88 reomerpun 10-11 KJ'I&ZIZOB bubmorexa [JOK
p o https://m.edsoo.ru/dee379eb
CHCTeMaTH3aIMsI 3HAHUIA:
"BekTops! B mpocTpaHcTBe"
Ob6o6maromee nosropenue 11
IOHATHH U METOJIOB Kypca
89 reomerpun 10-11 KnaZEOB bubmotexa [JOK
p ) https://m.edsoo.ru/a28fd74e
cucTeMaTu3anus 3Hanuii: "OobeM
MHOTOrpaHHHUKa"
O6o6maromee mopropenue 11
. P bubnmnoreka [JOK
90 MOHSATUN U METOJIOB Kypca

reomerpun 10—-11 knaccos,

https://m.edso0.ru/5a827900
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cucreMaTu3anys 3Hanuii: "O0beMm
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,

bubmuoreka [JOK

o1 CcHUCTeMaTU3als 3HAHUM: https://m.edsoo.ru/d3alfe30
"ITnomaay MOBEPXHOCTU U 00BEMBI
KpyTJbIx Ten"
Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca

92 reomerpun 10—-11 knaccos, bubnnorexa [HOK
CHUCTEMAaTU3alMs 3HAHUH: https://m.edsoo.ru/48db7058
"ITnomaay MOBEpXHOCTH U 00bEMBI
KpyTJbIx Ten"

bu6mmoreka [IOK
93 Hrorosas konTposbHas padota https://m.edsoo.ru/725effc4
bu6mmorexa [IOK

o4 Hrorosas kouTponbHas pabota https://m.edsoo.ru/8efbe78e

95 [ToBTOpenue, o6o0IIEeHNE U bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/77c22fc5
Hcropust pa3BUTHS CTEPEOMETPUN

96 KAaK HayKH U €€ posib B PA3BUTHH bubnnoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edso00.ru/1780ba5d
KOMITbIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUH

97 KAaK HayKHU U €€ posib B PA3BUTHH bubnnoreka [JOK

COBPEMECHHBIX WHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT U

https://m.edsoo.ru/078cd184
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Wcropus pa3BuTus crepeoMeTpun

08 KAaK HayKHu U €€ poib B Pa3BUTUH 1 bubnmoreka [JOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/7491efe0
KOMITBIOTEPHBIX TEXHOJIOT U
Wcropus pa3BuTus crepeoMeTpun

99 KaK HayKU U €€ poJib B Pa3BUTUU 1 bubmumoreka [IOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMIIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus crepeoMeTpun

100 KAaK HayKU U €€ posib B PA3BUTHH 1 bubnnorexa [HOK
COBPEMEHHBIX HHKEHEPHBIX U https://m.edsoo.ru/74b2ad91
KOMIIBIOTEPHBIX TEXHOJIOT U
Wcropus pa3BuTus crepeoMeTpun

101 KaK HayKd U €€ poJib B Pa3BUTUU 1 bubnuoreka [IOK
COBPEMEHHBIX HHKEHEPHBIX 1 https://m.edsoo.ru/ec24dfc2
KOMITHIOTEPHBIX TEXHOJIOTHMA
HcTopus pa3BUTHS CTEPEOMETPUH

102 KaK HayKd U €€ poJib B Pa3BUTUU 1 bubnuoreka [IOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/f465d10e
KOMITHIOTEPHBIX TEXHOJIOTHHA

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX MPU PELICHUU
' reOMETPUYECKHX 3314
73 OnepupoBaTh MOHATUAMHU: HAPAJICIBHOCTE U MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBars B3auMHOE PacIOJIOKEHHUE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: IBYIPAaHHBIA yrojl, TPaHU JBYIPAaHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yrja, JMHEWHBIM yrojl JBYTpaHHOTO yria, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBI U HEBBITYKIIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBHIIbHBIH MHOTOI'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJBI MHOI'OI'PAaHHHMKOB (IIMpaMujaa, MpU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarb  MHOTOTpaHHWKH, BBIOMpas  OCHOBAHHSA IS
7.8 KJaccu(uKanuy (BBIYKIIbIE U HEBBITYKITBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTapajICIICITUTIC IbI)
79 OnepupoBaTb MOHATHSAMMU: ceKymias IJIOCKOCT, CEUEHUE
' MHOTOTPaHHHUKOB
710 OOBACHATH NPUHIMIIBI TOCTPOCHUS CEYEHUH MHOTOIPaHHUKOB, UCIIOJb3Ys
' METO/]T CIIE/IOB
CTpouTh CeYeHHS MHOTOTPAaHHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HaxOXKJAEHHE F€OMETPUUECKUX BEIMUYMH MO oOpasuam
WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU
7.12 pEelICHHH CTaHJAPTHBIX MaTeMaTHYeCKWX 3aJad Ha BBIUYUCIICHHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO MPSMOH, OT TOYKHUIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSIMBIMU
Pemarp 3a1aun Ha HaxXOXKJAEHHE FEOMETPUUECKUX BEIMUYMH O oOpasuam
7.13 WIA aJrOpUTMaM, TMPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU

PEHICHUN CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha BBIYMCIICHHE YIJIOB




MEXY CKPEIIMBAIOIIUMHUCS MPSMBIMU, MEXIY IPSIMOM U INIOCKOCTBIO,
MEXIY INIOCKOCTSAMU, ABYTPAHHBIX YIJIOB

Bbraucnsate 00bEMBI M IUIOIMIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHUEM (OPMYJ, BEIYUCISATh COOTHOIICHUS

714 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh TOHATHSMHU: CUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh H
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekarp, npeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HH(POpPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypaxX, IPEICTABICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsITh TeoMeTpUYecKhe (PaKThl IS PEUICHUS CTEPEOMETPUUECCKHUX
7.17 3aja4, MPeAroJaraloliuX HECKOJIbKO IIaroB PEIICHUS, €CJIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B IBHOU (popme
718 [IpuMmensATh mnpoCTEHIIME NPOrpaMMHBIE CpPEACTBA W BJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 33]1a
719 [IpuBOAMTH IPUMEPHI MaTEMAaTHYCCKUX 3aKOHOMEPHOCTECH B IPHPOAC H
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh TIOTyYCHHBIC 3HAHMS HA TIPAKTHKE: aHATM3UPOBATh PealIbHBIC
CUTYallUU ¥ IPUMEHSTh U3YUYEHHBIE MTOHITHS B TIPOIIECCE TOUCKA PEIICHUs
MaTeMaTH4eckKu  CcPOpPMYIHPOBAHHOW  MPOOIEMBI,  MOAETUPOBATH
7.20 pealibHble CUTyallid Ha $3bIKE T'€OMETPUHU, HCCIEAO0BATh MOCTPOCHHBIC
MO/JIEJIH C UCIIOJIb30BAHNEM I€OMETPUUECKHX MOHSATUH U TeopeM, arlrapara
anreOphl, pemaTh MPAKTUYCCKUE 3a/ladd, CBS3aHHBIC C HAXOXJICHUEM
TEOMETPHUYSCKUX BEIIMIUH
11 KJIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMPoBePsSieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATUSAMU: UIUHAPUYECKAs TTOBEPXHOCTh, 0Opa3yrolne
6.1 [WIHHJIPAYECKON TTOBEPXHOCTH, IWIMHJP, KOHUYECKas ITOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTH
6.2 Pacrnio3HaBath Tena BpateHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MTOTyYSHHST TSN BPALCHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH




6.5

OnepupoBaTb NOHATUSAMHU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMEHTa, LIApPOBOM CIIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruncnsate  00bEMBI UM IUIOHIAAM TOBEPXHOCTEM TeJ  BpallleHwus,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYIT

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHMK, BIHUCaHHBIA B chepy u
OINKMCAHHBIN 0KOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHMK HJIU TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXKIY ILIOMIAISIMH MTOBEPXHOCTEH U 00bEMaMu
IMOAOOHBIX TEI

6.9

N300paxkaTh u3y4aeMble (DUTYPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYEHUS Tell
BpaleHus

W3Brekatb, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PELICHUS] CTEPEOMETPUUYECKHUX

3aja4, MPEANoJaraloliuX HECKOJIbKO IIaroB PEHICHUS, €CJIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE NEUCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpAa Ha YHUCIO, OOBSACHATh, KAaKUMH CBOWCTBAMHU OHU
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh MOHATHSIMM: JEKApTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTODA,
yroJl  MeXZAY BEKTOPAMH, CKaIspHOE IPOM3BEICHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

HaxomuTh cymMMy BEKTOPOB M MPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yroil
MEXJly BEKTOpPaMHM, CKaJIIPHOE MPOU3BEACHHE, PACKIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

PemraTs HpOCTeﬁMHe rCOMCTPHUYCCKHUEC 3a/la4 Ha IPUMCHCHHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJa4yd Ha J0Ka3aTCIbCTBO MATEMAaTHYCCKHX OTHOIIEHUN H
HAaXO0XIACHUC T'COMETPUIYCCKUX BCIIMYMUH I10 06pasuaM WK aJirOpuUTMaM,
IMPpUMCEHAA HN3BCCTHBIC METObI npu pEeICHNN CTaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MpOCTEHIIME MPOrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILICHUN CTEPEOMETPUYECKHX 3a]a4

6.22

6.23

IIpuBOoAUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpumeHsTh MOJTyYeHHbIC 3HAHUS Ha MPAaKTHUKE: aHAJIM3UPOBATh peajbHble
CUTYallUU ¥ IPUMEHSATh U3YUYEHHbIE MOHITHS B IIPOIIECCE TOUCKA PEIICHUs
MaTeMaTHU4ecKu  cPOpPMYIMPOBAHHOW  MPOOJIEMBI,  MOJAEIUPOBATH
pealibHbIe CUTYyallMd Ha SI3bIKE T'€OMETPUHU, MCCIEIOBATh MOCTPOCHHBIE
MO/IEJIU C UCIIOIH30BAaHUEM T€OMETPUUECKUX IMOHATUM U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYCCKUE 3a/1add, CBS3aHHBIC C HAXOXKICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMAaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosokeHue INpsAMBIX B IIPOCTPAHCTBE:  IE€peceKaroluecs,
napajuleJibHble M CKpeluBaroluecss mpsimble. [lapamuiensHOCTh MOpSMBIX U
IUIOCKOCTEHl B  IMPOCTpPAHCTBE: MapajUlelibHble IMpsIMble B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh HPSIMONM U IUIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIroJl MEXAY HpsIMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEH: MapaieNbHble MJIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [IpocTeiiime mpocTpancTBeHHbIE GUTYPHI Ha MIJIOCKOCTHU: TETPadp, KyO,
napajuieJienuIe]], IoOCTPOCHUE CEUCHUN

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ N IUIOCKOCTU: TNCPHCHAUKYIISIPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapAJUICTbHBIC U MEPICHIUKYISIPHBIE K TUIOCKOCTH, MIPU3HAK
MEPIEeHIUKYISIPHOCTH MPSMON U MIIOCKOCTH, TeOpeMa O MPSIMON MEePHEeHIUKYISPHOM
IJIOCKOCTH. YTIIbI B TPOCTPAHCTBE: YTOJl MEKIY MPSIMOM U IIIOCKOCTHIO, ABYTPAaHHBIH
yrOJ1, IMHEWHBINA yroJl IBYIrpaHHOro yria. [lepneHauKkymsip 1 HakJIOHHbIE: PACCTOSIHHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MIPSIMOH JT0 TITIOCKOCTH, MPOEKIUS (PUTYpPHI HA
IJIOCKOCTB. [IepreHINKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHINKYISPHOCTH IBYX
mrockocreil. Teopema o TpEX MepneHANKYIsIpax

IloHnsATHE MHOrOrpaHHUKa, OCHOBHBIE DJIEMEHTbI MHOIOIPAHHHKA, BBIIYKIBIE U
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: n-yronbHas
MpU3Ma, TPaHU U OCHOBaHUS IMPHU3MBI, NpsMas U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH MpU3Msbl. [lapamuienenunen, IpsIMOYrOJbHBIN ITapaUICICINIIE]
u ero coicrBa. [Impamuia: N-yroiapHas nupamMuaa, TpaHU U OCHOBAaHWE MUPAMMUJIBI,
OO0KOBas U MOJHAsl MOBEPXHOCTh MUPAMHU[IBI, PAaBUIIbHAS M yCEUEHHas MHUpaMuia.
OnemMeHTbl TpuU3Mbl MU nupamuiabl. [IpaBUabHBIE MHOTOTpaHHUKHU: IOHSTHE
IIPaBWJIBHOIO MHOTOIpAaHHUWKA, IpaBWIbHAs MNpU3Ma M MpPaBUIbHAs INUPAMHUJA,
NpaBUJIbHAS TPEYroJibHAs MUpPAaMHJIA U MPaBHIBHBINA TeTpasap, Kyo. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKa’ap U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IPOCTPAaHCTBC: CUMMCTPUA OTHOCUTCIILHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTPUHU B nupaMujaax, napajijiejcnuicaax, IMPaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »neMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomanb
OOKOBOI MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSAMOM MPU3MBI, IJIOLIAAb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM mpu3mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIBHOW IUPAMMIBI, TeOpeMa O ILIOLAAH
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOLICHHS MEX/Ty TUIONIAISIMU TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TENT

11 KIIACC
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
I'eomerpus

[{wmHApUYecKas MOBEPXHOCTh, 00pa3yoIIie IUIHHIPUICCKON IIOBEPXHOCTH, OCh
WIMHAPUYECKOW MOBEPXHOCTH. LIMiMHAp: OCHOBaHUS U OOKOBasi MOBEPXHOCTD,
o0Opa3syroias 1 0Ch, TUIOLIaAh OOKOBO U MOJHON MTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opasyroliye KOHHYECKOH MOBEPXHOCTH, OChb U
BepIlIMHA KOHUYECKOW moBepxHOCTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yroiias
U OCb, IUIOIIa/1b OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroiue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: neHtp, paguyc, 1uamMeTp, IJIoNa s NOBEpXHOCTH cdeprl. BzanmHoe
pacnionoxeHue chepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIoIaab

chepsl

6.4

6.5

6.6

N3obpakenue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHammu Tten BpalleHHs M MHOTOIPAaHHMKOB. MHOTIOrpaHHMK, ONUCAHHBIN
0KOJIO cepsl, cepa, BIIMCAaHHAS B MHOIOI'PAaHHUK, WIIM TEJIO BPALLICHUS

[Tonsarue 06 o6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
IPSMOYTOJIBHOTO NapajlieNienunesa v ciaeacTBus u3 He€. O0BbEM IUIMHPA, KOHYCA.
O06BEéM mapa u miaomaas chepsl

6.7

6.8

6.9

6.10

I[TonoOubie Tema B  mpocTpancTBe. COOTHOIIEHUS MEXAY  IUIOMIAISIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

CeveHus muIuHApa (mapaijielbHO W HEPHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAAIIEE Yepe3 BEPIIMHY), CEUEHHUS 11apa

BCKTOp Ha INUIOCKOCTU U B IIPOCTPAHCTBE. CnoxxeHue M BBIYMTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpPAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO HapaJjiiejcnumIicaa. Pemenne 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM IIPaBUII JEeNCTBUI C BCKTOpaMu

[IpsamoyronbHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAWMHATaX. YTOd MexaAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUKCIIEHHE YITIOB MEXIY HPSIMBIMU U IUIOCKOCTSIMH.
KoopannaTHO-BEKTOPHBIN METO/I IIPU PEILIEHUHA TEOMETPUUYECKHX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHOIi MPOrpaMMbI CPeTHEro 001Iero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHATh UX; YMEHUE (POPMYJINPOBATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI IPAaBUIBHOCTb  PACCYXAEHHUH;  yMeHHe
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; 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 MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10KA3aTeNIEM, KOPEHb HATypaJIbHON CTEIIEHU, CTEIIEHb
C palMOHANbHBIM  [IOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCIIO,  MHOXECTBA  HATypalbHBIX,  LIEJBIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYCHUHA M MpeoOpa30BaHUs BBIPAKEHHH €O
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIiasi  reoMeTpUYecKas  MpOTpPeccus; yYMEHUE  3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCcU KOMIUJIEKCHBIX 4Hcell (reoMeTpudecKas, TPUTOHOMETpUUYecKast 1
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
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, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MATEMATHUYCCKHUX

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

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (DyHKIMH, HauOoJbIIee 1 HaUMEHbIIee 3HaYEHHS
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJIbIINE W HAaUMEHBIIME 3HaueHUs (YHKUUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYECKUX 3a/a4axX; HAaXOJUTh TJIOMAIU U 00bEMBI (PUTYDP C TTOMOIIBIO




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, CTETIEHHAs byHKIHA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
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 JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA 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[]a4d U3 00JIaCTH YIPaBIICHUS JIMYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbI II0 YCIOBHUIO 33J1ayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCIIEPCHUs, CTAaHJapTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAIIMI0O C TIOMOMIBIO TaONUIl H JAMarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHATHUSMH: CIyYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITUH; YMEHHE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeJIbHOTO W HOPMAJIBHOTO paclpe/eieHui;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, IICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHBIﬁ pe3yiabTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yo
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad U3yuyeHHble (PaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE
OLICHMBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX 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 cepsl, IUIONab
MOBEPXHOCTH MHPAMUJbI, MPU3MBI, KOHYyca, IMIUHApPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHHe onepupoBaTh IOHSATHUSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTYpE; HUCIIOJIB30BAaTh T'€OMETPHUUCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(nmuHA, YToJ, MIOoWaAb, O0BEM, IMIIOMAAb MOBEPXHOCTH), HCIOJB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
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

YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
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 TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




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. [lpu3Haku AeTMMOCTH HENbIX YUCel

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

13 Apudmernieckuil KOpeHb HATypaJIbHOM cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' 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

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

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-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble 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 Marpwuia cucTeMsl JHHEHHBIX YpaBHEHUH. OnpeaenTeh MaTPUIIBI
3 OyHKIWH U TpaduKH




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

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' 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 CTETIEHH
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 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TOCIEI0BATEIBHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
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 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU 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 BepositHOCTB
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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. ['eometpus. YrayonenHoe ooyuenne. Mepaisik A.I'., HomupoBckuii
I.A., ITonsikos B.M. 10 knacc. M3narensctBo IIpocBenieHue .
Martemaruka. ['eomeTpus. Yrinyonennoe ooyuenue. Mepansik A.I'., HomupoBckuii

I.A., ITonsikoB B.M. 11 knacc. M3narensctBo IIpocBenieHue .

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

Marematuka. ['eomerpus. Yriayonennoe ooyuenue. Mepsisak A.I'., HomupoBckuii
H.A., ITomsikoB B.M. 10 knacc. U3narensctBo [IpocBemenue .

Marematuka. ['eomerpus. Yriayonennoe ooyuenue. Mepsisak A.I'., HomupoBckuii

I.A., TTonsikoB B.M. 11 knacc. U3narenbctBo [IpocBenienue .

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
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yueOHoro npeamera «BeposiTHOCTD U CTATUCTHKA. YTJIyOJI€HHBII YPOBEHb)

s ooygaromumxest 10-11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc « BeposiTHOCTB U CTaTUCTHUKA» YIITYOJIEHHOTO YPOBHS SIBISICTCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&éHHOTro
YPOBHSI HA YPOBHE CPEIHETO 001Iero oopa3oBaHus. Y YeOHbIM Kypc MpeiHa3HAuYeH
st popMuUpOBaHUS y OOYYAIONMIUXCSl CTAaTUCTUYECKOW KYJIBTYPhl M TMOHUMAHUS
pOJM TEOPUH BEPOSTHOCTEM KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U TmporieccoB. [Ipu n3yuenun kypca odoramarorcs
MPEACTABICHUS] OOYYaIOIUXCA O METOJaX MCCIEIOBaHUS U3MEHYMBOTO MUDA,
pa3BUBAaETCSl NMOHMMAHHE 3HAYUMOCTU W OOIIHOCTH MATEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUM O CIyYalHBIX BEIMYMHAX W B3aUMOCBA3SAX MEXKIY
HUMH Ha BaXKHBIX MPUMEpPaX, CIOKEThl KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YIOTpeOUTETbHBIX U OOIIUX MATEMATHUYECKUX MOJIEIISIX, UCIIOIb3YyEMbIX
JUUIS1 ONTMCAHUS aHTPOITOMETPUYECKUX U AEMOTpapUUECKUX BETUYNH, TOTPEIIHOCTEN
B pa3JIMUHbIC POJIa U3MEPEHUSX, IITUTEILHOCTHA 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHUN U TIPOIECCOB B 00111€CTBE. Y UeOHBIIM
Kypc siBisieTcsi 0a30il N1 OCBOEHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUAIMCTAM HE TOJIbKO MHKEHEPHBIX CIEIMAIBHOCTEN, HO TaKXKe
COIIMAIBHBIX U MICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKU
B 3HAUUTEJIbHOW MeEpe UCIOJL3YIOT arfmapar aHajin3a OOJbIINX JIaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA TMPUPOJBI, HUMEIOIIETO MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUMM C yKa3aHHBIMU IEJSIMU B CTPYKType ydeOHOro Kypca
«BeposTHOCTh M CTaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIACICHBI OCHOBHBIC
coniepkatenbabie TUHUH: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaliHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpadoB U TEOPUM MHOXKECTB, HEOOXOJWMBIC Il TOJHOLIEHHOTO OCBOCHUS
MaTepuaia JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MATEMaTHYECKUX YUEOHBIX
KYpCOB.

Coneprxanue muanM «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY>KHT OCHOBOM
1. GOpPMUPOBAHUS TIPEJCTABICHUN O pacHpeieIeHUH BEPOSITHOCTEH MEXTY
3HAYECHUSMHU CIyYaWHBIX BEJIUYMH. BaKHYIO 4acCTh B 3TOM COAEPKATEILHON JTUHUN
3aHMMAeT HW3YYEHUE TEOMETPUYECKOTO M OMHOMHAIBHOTO pAaCHpeieiCHn |



3HAKOMCTBO C MX HEIPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeJIbHBIM U HOPMaJIbHbIM
pacnpeeeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHBIMU BEIWYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHWE OOydyaroluXcs Ha OINHCAaHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOILBIO HENPEPBIBHBIX (QYHKIMH. OCHOBHOE
BHUMAaHHE YAEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIpECICHHSIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHTEIIBHOE H3YyYEHHE CBS3U
MEXIYy CIy4YallHbIMM BEJIMYMHAMH H OINMCAHME OTOM CBS3M C IIOMOILBIO
KO3 QUIMEHTa KOPPEISUUU MU €ro BbIOOPOYHOIO aHajora. OJTH 3JIEMEHTHI
COJIEp>KaHMs PA3BUBAIOT TeEMY «JlMarpaMMbl pacCEMBaHUA», U3yUYCHHYIO HAa YPOBHE
OCHOBHOT0 00111er0 00pa30BaHus, 1 BO MHOTOM OTIMPAIOTCS HA CBEICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oamH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercss  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKMX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep W
ABJIAETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha Yy4eOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha u3yuenue yueOHOro Kypca « BeposiTHOCTh U CTaATUCTUKA» Ha YTIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henemio).



COAEPXKXAHUE OBYUEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEepOSTHOCTH COOBITHH. CTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Onepatuu HaJ COOBITUSMU: NepecedeHne, 00beIMHEHNE, TPOTUBOIIOIO0KHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUK 10 nepBoro ycrexa. [lepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTibITaHUN bepHyiun. CiydaiftHblid BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BepodTrHocteil.  [{uarpamma
pactpenenenusa. Onepanyu Haj CIy4YyalHbIMH BEIWYMHAMH. buHapHas ciydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

CoBMecTHOE pachpenesieHHe JIBYyX CIy4dalHbIX BeIW4YuMH. He3zaBucumbie
CIIy4aillHble BEJIMYMHBL.MAaTeMaTH4YeCKOE OXUJAHUE CIy4YalHOW BEJIWYMHBI
(pacnpenenenus). Ilpumepsl  NpPUMEHEHUS  MAaTEMaTUYECKOTO  OKHIAHUS
(ctpaxoBanue, JoTepes). MaTeMaTHdeckoe OXHIAaHUE OWHApHOW clydaiiHOMU
BEJIMYMHBL. MaTeMaTu4yecKkoe OXKHUJAaHHE€ CYMMbI CIyYallHbIX  BEJIMYHUH.
Marematnyeckoe OKuJaHuEe TEOMETPUIECKOTO M OMHOMHUAIBHOTO PaCIpe/IeIICHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydailHON BeMYMHBL. MaTeMaTrudeckoe
OKHJIAHUE MPOU3BEICHUS U TUCIIEPCUSI CYMMbI HE3aBUCUMBbIX CITyYailHBIX BEJTUYUH.
Jucnepcusi ¥ CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpeneseHus.
Jlucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIPEAECICHUS.

11 KUIIACC

HepasenctBo UeOwniméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
OonplX  4yucen.  BpIOOpouHBIH  MeTOA — ucchenoBaHuil.  BwriOopounbie



xapakTepucTuku. OneHnBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOILIBIO U3YYEHHBIX PACIIPEIEIICHAN.

HenpeppiBHble cnyyalinble BenuuuHbl. lIpumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesieicHusl. PaBHOMEpHOE pacnpeleseHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpEAeICHUIO. OyHKIHSA IJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeeneHus, GyHKIUSI IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacupeneneHns. PyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajauw,
IPUBOJSIIKE K pactpeneneHuto [Iyaccona.

KoBapuammst 1Byx caydaiiHeix BenuwuuH. Koadduuument muHeiHON
koppenmsiuud. CoBMECTHblE  HaOMIOACHUS JBYX BEIUYUH. BbIOOpOoUHBIN
K03 uueHT Koppensiuuu. Pasnuuue Mexay JIMHEWHON CBS3bI0 U NPUYUHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIINX KBaJAPaTOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHHUHA, MPOIECAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW HAECHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOIO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUE COBEPILATH OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM, OpUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYPOM KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpMHUMATh,  (GOPMYJIUpPOBaTh U  IPEoOpa3oOBLIBATH  CYXKIACHHS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

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

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTHI HHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul 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 MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HALCJICHHbIE HA TIIOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIHMTEIBHBIX 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 OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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 IPyNNoBbIX (popMax 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, CGHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJTHO OIMEpUPOBaTh MOHATUSAMHU: Tpad, MIoCKuil rpad, CBSI3HBIN Trpad,
nyTe B rpade, 1enb, LUK, J€PeBO, CTENEHb BEPIIMHBI, JIEPEBO CIy4yailHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4aifHOTO  OTbITa, HAXOJWTh BEPOSITHOCTH COOBITHM B  OMBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpEeceUCHHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJb30BaTh JAUATPAMMBI
Diinepa, KOOPIMHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/iad, MojIb30BaThes (popmyoit
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEpOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;



OIepUPOBATh MOHATUSAMU: YCIOBHAS BEPOSATHOCTh, yMHOKEHUE BEPOSTHOCTE,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWJIa YMHOXEHUS, JIepeBa CIIy4ailHOTO
OIbITa, HCIHOJB30BaTh (OpMyJly IOJHONH BEpOATHOCTH, (opmyny baiieca npu
pelleHnr 3a7ad, ONpPENeNsITh HE3aBUCHMOCTb COOBITMH 1O ¢opMysie U IO
OpraHu3aliy CIy4alHOIO SKCIIEPUMEHTA;

OPUMEHATh M3YyYECHHbIE KOMOWHATOPHBIE (OPMYJBI JJISl TEPEUUCICHHUS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 10 TEOPUH BEPOSTHOCTEM;

CBOOOZIHO  ONEpUPOBATH TMOHATUSAMU: OWHApHBIA  CIOy4YailHBIA  OIBIT
(ucnblTaHue), yCleX M HeyJada, HE3aBUCHMbIE WCIBITAHMS, CEpUs HCIBITAaHUM,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI JJO IEPBOTO YCIIEXa, B CEPUU
UcHbITaHUuN bepHyu, B ONbITE, CBA3aHHOM CO CIIy4aliHbIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CciydailHas BeJIUYWHA,
reOMETPUYECKOe, ONHOMUAIIBHOE PACIIPECIICHHE;

OIIEpUPOBAaTh MOHATHUSAMM: COBMECTHOE pPACHpPENENICHUE JBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpeesieHusl IBYX CIydyalHBIX
BEJIMYMH [JIS1 BBIACICHUS PpACIpPEACIICHUS KaKJIO0N BEJIWYMHBI, OMNpPEEICHUS
HE3aBUCUMOCTH  CIIy4alHbIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEeMaTHUYECKOTO 0XKMJIaHUS CIy4yailHOW BeIMYMHBI (pacrpeaeseHus ), IpUMEHATh
CBOMCTBA MAaTE€MaTHYECKOIO0 OXHUAAHWS TNpPHU PEUICHUH 3a7a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHie OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOJHO OIEPUPOBATH MOHATUSIMHU: AUCIEPCHUS, CTAHIAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYUHBI
(pactpenenenus) Npu pPEIIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOro ¥ OMHOMHAIILHOTO pacIpeIeIeHUN.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKNA TE€HEPAIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTikaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE THIIOTE3BI, NIOJIb3YACh H3YUYEHHBIMU PaCIpEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3aJay, MNPUBOIAIIMX K  [OKa3aTeJIbHOMY
pacmpesiesieHno, 3a/lad, MPUBOJAIIMX K HOPMAJbHOMY paclpeeseHUIO.
OmneprpoBarh NOHATUAMM: (PYHKUHMS IUIOTHOCTH BEPOSITHOCTH TOKA3aTEeNIbHOTO
pacnpezeneHusi, GyHKIUS IJIOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacHpeeICHuUs,
(GYHKIMS TUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO PaCIpelleleHUS;0NpenesaTh
KO3 PUIIMEHT JIMHEWHON KOPPESLUU, BBIOOPOUHBIN KO3(P(GULIUEHT KOPPEIALIHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [{OK
1
UICMEHTEI TeOpHH rpaghos 3 https://m.edsoo.ru/e0b7b0f1
9 CrygaliHbIC OTIBITHI, CTYYaiiHBIE COOBITHS U 3 bubnnoreka [JOK
BEPOATHOCTH COOBITUI https://m.edsoo.ru/e0b7b0f1
Omnepanuu HaJ MHOXXECTBaMU U
3 coObITusiMu. CroskeHre 1 YMHOXKEHHUE 5 bubnnoreka [JOK
BEPOSITHOCTEH. Y CIIOBHASL BEPOSTHOCTb. https://m.edsoo.ru/e0b7b0f1
HezaBucumplie coObITHs
bu6nmorexa LIOK
4 DIICMEHTH! KOMOHHATOPHKH 4 L https://m.edsoo.ru/e0b7b0f1
Cepun nocrienoBaTebHbIX UCTIBITAHUI.
5 Ucnwitanus bepuymmu. CrnyyaiiHsiii BEIOO 5 bubmorexa HOK
. PHYIIH. SITyH p https://m.edsoo.ru/e0b7b0f1
13 KOHEYHON COBOKYITHOCTH
bubnunorexa LIOK
6 i 14 1
CrnyuaiiHble BeJTMUMHBI U paclpeeNeHUs httos://m.edsoo.ru/e0b7b0f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0


https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHme pa3aesioB U TeM nudposbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [IOK
1 3axon Gopumx uHcen S https://m.edsoo.ru/5fbc5dcl
2 DIIeMEHTHl MATEMATHUYECKOU CTATUCTUKH 6 Bubmiorexa OK
https://m.edsoo.ru/5fbcsdcl
HenpeprwiBHBIE ciiydyaliHble BEJTUYUHEI
3 ( aci I; CIICHUS) y111101<a3aTeJ15H0e " 4 bubmmorexa [JOK
pactipelt ’ https://m.edsoo.ru/5fbc5dcl
HOPMAJIBLHOE paclpeaeieHus
bu6nmorexa LIOK
4 Pacnipenenenme Iyaccona 2 https://m.edsoo.ru/5fbc5dcl
5 CBs3b MEXKIY CIYYalHBIMA BEIIMUHHAMU 6 bubmiorexa LOK
Ay ey https://m.edsoo.ru/5fbcsdcl
. bubmuoreka [JOK
11 1
6 O000111eHIE U CUCTEMATH3AIIU 3HAHUI httns://m.edsoo.ru/5thesdcl
OBIIEE KOJIMYECTBO YACOB I10 34 1 0

[TPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
I'pad, cBa3HLBIN rpad,
1 Hpeq)CTaBJIeHI/Ie 32 (i)qm c 1 bubmmorexa [JOK
pedl A https://m.edsoo.ru/25c6d12b
MOMOIIIBIO Tpada
5 Crernenb (BaJIGHTHOCTD) BEPILIUHBI. 1 bubnuorexa [JOK
[Tyts B rpade. Llenu 1 muxIibt https://m.edso00.ru/dd00738d
3 I'padbr Ha mnockoctu. [depeso 1 bubnnorexa [HOK
CIIy4ailHOTO AKCIIEPUMEHTA https://m.eds00.ru/98645f6¢
CrnyualiHble SKCIIEPUMEHTHI
4 (OTIBITHI) U CITy4aliHBIE COOBITHS. 1 bubnmnoreka [JOK
DeMeHTapHbIE COOBITHS https://m.eds00.ru/7¢9033a8
(ucxonpl)
BeposiTHOCTB ciiy4aliHOTO
coObITHs. BeposiTHOCTH COOBITHI bubnunorexa [JOK
) 1
B OIIBITAaX C PABHOBO3MOXXHBIMHU https://m.edso00.ru/347c1b78
3JIEMEHTAPHBIMUA COOBITUSIMHU
BeposiTHOCTE citydaliHOTO
5 coObITHsI. BeposiTHOCTH cOOBITHI 1 bubnmoreka [JOK
B OIIBITAaX C PABHOBO3MOXXHBIMHU https://m.eds00.ru/64d75244
3JIEMEHTAPHBIMUA COOBITUSIMHU
7 [lepeceuenue, oObenuHEHHE 1 bubnnorexa [JOK

MHOKECTB U COOBITHIA,

https://m.edsoo.ru/5e8fa94a



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
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MIPOTUBOIOIOKHBIC COOBITHS.
dopmyna cloKeHus

BEPOSATHOCTEH
VYcnoBHas BEPOSTHOCTD.
8 YMHOKEHHE BEPOSTHOCTEH bubmorexa OK
pos ' https://m.eds00.ru/221c622b
dopmyiia yCIOBHOW BEPOSITHOCTH
YcnoBHas BEpOATHOCTb.
9 YMHOKEHHE BEPOSATHOCTEH bubmorexa HOK
P . ' https://m.edsoo.ru/cc10cle2
dopmylia yCIOBHOW BEPOSITHOCTH
10 dopmyna MOTHONW BEPOSITHOCTH bubmorexa HOK
pMY P https://m.eds00.ru/3057365d
1 ®opmyna baiieca. HezaBucumele bubnuoreka [IOK
COOBITHS https://m.edso00.ru/9a408d25
Komb6unaropHoe npaBuio
12 MHO)KeHI/I}IpHe e(l:TaHOBKI/I u bubmorexa HOK
4 P https://m.edsoo.ru/ble76d3a
daxTopuan
13 Yucno couerannii. TpeyroibHUK bubnuotexa [JOK
[Tackans https://m.edsoo.ru/47fb6b11
bu6mmoreka [JOK
14 ) 0 H
OPMYyIIa DHHOMa HbIoToHa https://m.edsoo.ru/15941bec
KonTponbhast padora Nel:
15 "I"'padbl, BEpoSITHOCTH bubmorexa HOK
Patel, BEp ’ . https://m.edsoo.ru/a9ec13c8
MHO€ECTBa, KOMOMHATOpHKA
bunapHbIli c1y4alHBIN OIBIT
WCTIBITAaHUE), YCIIeX U Heyava.
( »y e bubnmnoreka [JOK
16 HezaBucumsle ucnbitanus. Cepus

HE3aBUCHUMBIX UCIIBITAHUN o
NIEPBOTO ycIexa

https://m.edsoo.ru/e3dd5ac9
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17 Cepust HE3aBUCUMBIX HCTIBITAHUN bubnmoreka [JOK
JI0 IEPBOTO ycrexa https://m.edso00.ru/29dc6ch9
18 Cepust HE3aBUCUMBIX HCTIBITAHUN bubnunoreka [HOK
bepnynnu https://m.eds00.ru/2270cf70
19 CrnyuaiiHblii BEIOOpP U3 KOHEYHOU bubnmoreka [JOK
COBOKYITHOCTH https://m.edso0.ru/d58ce6d1
[IpakTuueckas pabora c
20 HCIIOJIb30BAaHUEM JIEKTPOHHBIX bubmmorexa LOK
P https://m.eds00.ru/7904dfh0
TadJIMUIL
CrnydaifHasi BeJIMYMHA.
21 Pacrnipenenenuie BeposiTHOCTEM bubmmorexa LIOK
el P ' https://m.edsoo.ru/fa47998f
[wnarpamma pacnpeneseHus
Onepanuu HaJ CIIy4allHbIMU
29 BenuurHaMu. [lpumepst bubnuoreka [IOK
pacnpenenennii. bunapHas https://m.edso0.ru/2e1f2368
Cly4daiiHas BEJIMYMHA
23 ['eomeTpuyeckoe pacrpeesieHue. bubnuoreka [IOK
bunoMuanbHOE pacnpenencHue https://m.eds00.ru/e9572a68
Marematrnueckoe 0KHaaHue
24 CIIy4allHOH BEIMYHHBI. bubnnorexka [JOK
CoBMecTHOE pacnpeiefieHue JByX https://m.edsoo.ru/f4al5al4
CIIy4aifHBIX BETUYHH
HesaBucumsle cinyyaiinbie
BennurHbl. CBOICTBA
bu6mmoreka [IOK
25 MaTE€MaTUYECKOr0 OXKUIAHUSI.

Marematnueckoe 0KUIaHUE
OMHapHOI cy4aliHOM BETMYUHBI

https://m.edsoo.ru/639be9aa
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MareMaTH4ecKoe OXKHIaHIe

26 FE€OMETPUUECKOTO 1 brbmorexa LIOK
p 5 https://m.eds00.ru/6dc7ff39

OMHOMHUAIBHOIO pacrpeaeneHuit

97 Jucnepcus u ctaHiapTHOE bubnunoreka [HOK
OTKJIOHCHHE https://m.edsoo.ru/51b7ed5f

28 Hucniepcust OMHApHOU CTy4aiHOM bubnnoreka [HOK
BeJMunHbL. CBOWCTBA AUCTIEPCUU https://m.edsoo.ru/c2757cc3
MaremaTrueckoe OXUJIaHue
MIPOU3BEACHHUS U TUCIIEPCUS bubnuoteka [JOK

29 .
CyMMBbI HE3aBUCUMBIX CIIy4ailHBbIX https://m.eds00.ru/91e08061
BEJIMYUH
Jucrniepcrst OMHOMHATIBHOTO

30 pacnpenenenus. [Ipaktuaeckas bubnuorexa [JOK
paboTa ¢ UCIoIb30BaHUEM https://m.edsoo.ru/5afffO5f
AIEKTPOHHBIX TaOJIHII
Jucnepcus u ctanaapTHOE
OTKJIOHECHHE T€OMETPUUECKOTO

31 acripezenenus. . [Ipaktuueckas bubnuorexa LIOK
pactipen P https://m.edsoo.ru/0f4d3cd7
paboTa ¢ UCMoIb30BaHUEM
AIEKTPOHHBIX TaOJIHII

39 O06o0meHne U cucTeMaTru3aIus bubnuorexa [JOK
3HAHWI https://m.edsoo.ru/e0la3dc4
KonTtponbHas padora Ne2:
"UcneiTanus beprymm. bubmuorexa [IOK

33 .
CitydaiiHble BETMYUHBI U https://m.edsoo.ru/a985ae79
pacnpenenenus"

34 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK

3HAHUH

https://m.edsoo.ru/lddca5e0



https://m.edsoo.ru/6dc7ff39
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
HepasenctBo YeoOrniera. Teopema
1 Yeorimena. Teopema beprymu 1 bubmorexa HOK
+ 1E0P PHYIUIH. https://m.eds00.ru/430d330a
3aKoH OOJIBIINX YUCEI
HepasenctBo YeoOrnimera. Teopema
2 Yeorimena. Teopema beprymu 1 bubmmorexa [IOK
+ 1E0P PHYIUIH. https://m.eds00.ru/a573a292
3aKoH OOJNBIINX YHCET
Hepasenctso Yebbrmesa. Teopema
3 UYeorrmesa. Teopema beprymim 1 bubmmorexa [JOK
- 1O0P PHYIUH. https://m.eds00.ru/07a5e861
3aKoH OOJNBIINX YHCET
bu6mmoteka IIOK
4 BrI16 i 7 1
PIDOPOTHEI METO HECTIEAOBATHH https://m.edsoo.ru/32bc29bf
[IpakTuueckas pabora c
5 HCIIOJIb30BAHNUEM DJICKTPOHHBIX 1 bubmorexa LOK
p https://m.edsoo.ru/ea27084d
Ta0IHIT
I'enepanpHas COBOKYITHOCTb U
cilydaifHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMHU XapaKTEPHUCTUKAMH.
6 O1leHKa CpeaHEro U TUCIIEPCUU 1 bubnnorexa HOK
P N P https://m.edsoo.ru/0Oadefe9e
reHepaJIbHOW COBOKYITHOCTH C
MOMOII[BIO BEIOOPOYHBIX
XapaKTEPUCTHK
7 ['enepanbHasi COBOKYITHOCTb U 1 bubmuoreka [IOK

cily4aiiHas BRIOOpKa. 3HAKOMCTBO C

https://m.edsoo.ru/20de2fc2



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/32bc29bf
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BBIOOPOYHBIMHU XaPAKTEPUCTUKAMH.
O1ieHKa CpEeIHETO U JUCTIEPCUH
reHepaJbHOU COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX

XapaKTEPUCTHK

8 OueHuBaHuE BEPOATHOCTEN bubmmoreka [JOK
COOBITHIA 1O BBIOOPKE https://m.edsoo.ru/17b0e769
Craructuyeckasi runoresa.

9 [IpoBepka mpocTENIINX THIIOTES C bubnuorexa [IOK
MIOMOUIBIO CBOMCTB U3YYEHHBIX https://m.edsoo.ru/bcc67f76
pacnpeneneHui
CrarucTtuyeckas TuIoTesa.

10 [IpoBepka mpocTeNIINX TUIIOTES C bubnuorexa [IOK
MMOMOUIBIO CBOMCTB U3YYEHHBIX https://m.edsoo.ru/bf78aad6
pacnpeneneHui
[TpakTrueckas padoTa ¢

11 HCIIOJIb30BAaHUEM 3JIEKTPOHHBIX buomrorexa LIOK

https://m.edsoo.ru/4b5a495e
Ta0IHIL
[Ipumeps! HepepbIBHBIX
12 cnpyqaﬁiblx Beil/lli)II/IH. OyHKIHA bubmroreka LTOK
https://m.edsoo.ru/a53cd884
IJIOTHOCTH BEPOATHOCTH
PaBHOMEpHOE pacnipeneneHue.

13 [IpuMepsl 3aaa4, IPUBOAAIIMX K bu6muoreka [JOK
[I0Ka3aTEJIbHOMY U K HOPMAJIBHOMY https://m.edsoo.ru/94ddc34a
pacnpeneneHusIM

14 DyYHKIUSA INIOTHOCTH BEPOSATHOCTH but6mmoreka [IOK

IMMOKAa3aTCJIbHOIr0 paclpeaACICHUA

https://m.edsoo.ru/cf23b369
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(DYHKI_[I/IH IIJIOTHOCTHU BEPOATHOCTHU

bubnunorexa LIOK

15
HOPMAaJILHOT'O paclpeaesICHUs https://m.edsoo.ru/6c1d11a6
ITocnemoBaTeIbHOCTL OTUHOYHBIX
HE3aBHCUMBIX coObITHA. [Tpumep bubnmnoreka HOK
16 .
3a7a4¥, IPUBOIALLEH K https://m.edsoo.ru/7e379f8f
pacnpenenenuto [lyaccona
[IpakTrueckas pabota ¢
17 HCITOJIL30BAHUEM DIIEKTPOHHBIX bubnnorexa [JOK
p https://m.edso0.ru/9f5b423d
Ta0JIHIL
KoBapuanusa gByx cirydaliHBIX
18 BCJII/IIII)I/IHHKO;H@Z));I I/IZI(-IIT bubmorexa HOK
’ . https://m.edsoo.ru/b1c2712e
KOPPEJISALHHA
19 CoBmecTHBIE HAOIIOAEHUS IBYX Bbu6mmoteka [JOK
BEIIMYUH https://m.eds00.ru/97¢19f59
20 Br16opounslii koahduireHT bubmuoreka [IOK
KOPpEISLHAH https://m.edsoo.ru/1f1f9ad9
21 Paznnune Mex1y TMHEWHON CBSI3bIO bubnmnorexa [JOK
Y IPUYMHHO-CIIECTBEHHOM CBSI3bIO https://m.edsoo0.ru/72953f4c
bu6mmoteka IIOK
22 JIuueii
HHCHHaAs perpeccus https://m.edsoo.ru/b699ad0c
[IpaxTrueckas pabdora ¢
23 Hcpnonb3OBaHHeiI SIIEKTPOHHBIX bubmorexa TIOK
p https://m.edsoo.ru/3fcbacf9
Ta0JIUILL
[IpencraBnenue qaHHBIX C
24 [IOMOILBIO TAOJIUI] U JUArpaMM bubmmorexa TIOK
B H L marp ’ https://m.edsoo.ru/538fd7cf
oIucarelbHast CTATUCTAKA
o5 OMBITHI ¢ PAaBHOBO3MOXXHBIMHU bubnmnorexa [JOK

OJIEMCHTApPHBIMU COOBITUSIMHU

https://m.edso00.ru/272910f5
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26 Boruncnenue BeposiTHOCTEN 1 Bu6mumotexa [JOK
COOBITUH ¢ TpUMEHEHUEM (HOopMYIT https://m.edsoo.ru/dc9ad6ca
Brrunciienue BepossTHOCTEN
COOBITHH ¢ TPUMEHEHUEM

27 apUUECKUX METOOB: 1 buomorexa LIOK
P ' https://m.eds00.ru/59641277
KOOpJAWHATHAS psAMasi, IepeBo,

JMarpaMmma Jusiepa

28 Crny4aifHble BETUYUHBI U 1 bubnnorexa [JOK
pacnpeneneHus https://m.edsoo.ru/e71debe4

29 Marematuueckoe OKuaaHue 1 bubnnorexa [{OK
CIy4yallHO! BEJIUYHHBI https://m.edsoo.ru/00b2efb3

30 MaremaTH4eCKOE OKUIAHUE 1 bubnunoreka LIOK
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/lcc2df8f
KonTpomnbHnas padora: bubmuoreka [IOK

31 1
"BeposiITHOCTB M cTaTUCTHKA" https://m.edsoo.ru/aeal298c
Brraucnenue BepostHocTEH

32 coOBITHI ¢ pUMeHeHneM GopMyI1 U 1 buomroreia LIOK

P Py https://m.edsoo.ru/640a8ebf
rpau4ecKux METOI0B
Brrunciienue BepossTHOCTEM
33 coOBITHI ¢ pUMeHeHneM GopMyI1 U 1 bubnrorexa LTOK
P pMy https://m.edso0.ru/0fd6d597
rpau4ecKux METOI0B
CiyyaliHble BEJIMYUHBI U

34 acrapeneicHusa. MareMaTudeckoe 1 bubmmorexa TIOK
pactip L https://m.eds00.ru/5006273e
O’KUJIaHUE CITyYaliHOW BETMUUHBI

OBUIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yabTara
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OnepupoBaTh MOHATUSIMH: CcpeaHee apudmernueckoe, Meauana,
' HauOoJiblliee, HAUMEHbIIIEE 3HaYEHUE, pa3MaX MacCHBA YHCIOBBIX JAHHBIX
OnepupoBaTh MOHATHUSAMU: CIIy4alHBIN SKCIIEPUMEHT (OTBIT) U CIydaiiHOe
coObITHE, >IIeMEHTapHOEe COOBITHE (3MIEMEHTApHBIN HCXOJ) CIy4ailHOro
6.3 ONBITa; HAXOJHUTh BEPOATHOCTH B ONBITAX C PABHOBO3MOXXHBIMH
CITY9aifHBIMU COOBITUSIMU, HAXOJIUTh ¥ CPABHUBATH BEPOSTHOCTU COOBITHIN
B M3YUYEHHBIX CITy4YalHBIX dKCIIEPUMEHTaX
Haxomute u dopmymnupoBath coObITHS: TepecedeHre U OObeAMHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTHUBOIOJIOKHOE JTAHHOMY COOBITHIO;
' MOJIb30BAThCS  JAUarpamMmMamMu  Jiiepa  © (QOpMYIJIOH  CIIOKCHHS
BEPOSITHOCTEH MPHU PEIICHUH 3a7a4
OnepupoBaTb MNOHATHSMHU: YCIOBHAs BEpPOSTHOCTh, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAWTh BEPOSTHOCTH C MOMOIIBIO MpaBUiIa YMHOXKEHHUS, C
MOMOILIBIO IEPEBA CIYYaiiHOTO OMBITA
6.6 [TpumMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS TIPU PEIICHUN 3a/1a4
OnepupoBaTh NOHATUSMU: UCTIBITAHUE, HE3aBUCUMBIE MCTIBITAHUS, CEpUs
6.7 WCIIBITAaHUH, YCIIEX U HEeyJ/laua; HaXOJIUTh BEPOSITHOCTU COOBITUH B cepuu
' HE3aBUCUMBIX HUCIBITAaHUI 10 MEPBOTO YCIeXa, HaXOAUTh BEPOSITHOCTH
coObITHI B cepuu ucnibiTanuii bepuymnnum
6.8 OnepupoBaTh MOHATHSAMU: Ciy4yailHasi BEIUYMHA, pacClpeiesieHHue
' BEPOSITHOCTEM, TMarpaMma pacrpeeieHus
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yjabrara
5 Teopust BEpOATHOCTEN U CTATHUCTHKA
51 CpaBHMBaTh  BEpPOSTHOCTH  3HAYCHUH  CIIy9alHOW  BEIMYUHBITIO

pacnpeaciiCHM0 Ujin € IOMOLIBIO JUarpaMm




OHepI/IpOBaTB IMNOHATHUEM MATCMATUYCCKOTO OXWIAaHUA, TPUBOIUTH
IMPUMEPHI TOI'0, KaK IIPUMCHACTCA MAaTEMATUYCCKOC OKUIAaHNE CHy‘l&ﬁHOﬁ

52 BEJIMYMHBI, HAaXOJUTh MAaT€MaTH4YEeCKOE OKUIAHUE IO JaHHOMY
pacrpeesneHuIo

5.3 HmeTpb npeacTaBieHne o0 3aKoHe OOJIbIINX YHCeT

5.4 HmeTh npeacTaBiieHne 0 HOpMaIbHOM pacrpeeeHuN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon
6 Teopus BEpOSTHOCTEN U CTATHUCTHKA
[IpeacraBnenne AaHHBIX ¢ T[OMOIIBIO Tabmunm wu  guarpamm.  CpenHee
6.1 apudMeTHYeCKoe, MeIWaHa, HauOoJblllee W HAaWMCHbBIEe 3HAYCHUs, pa3Max,
JUCTIEPCHUS ¥ CTAHJIAPTHOE OTKJIOHCHUE YHCIIOBBIX HA0OPOB
CrnydaiiHple AKCIIEpUMEHTHI (OMBITBI) W CIydallHble COOBITHS. DJEeMEHTapHbIC
coObiTug  (Ucxozbl). BeposSsTHOCTh cilydallHOTO COOBITHSA. bBAM30CTH YacTOThHIU
6.2 BEPOATHOCTH COOBITUN. CllydaifHbIe OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
cOOBITUSAMU. BEepOsATHOCTH COOBITHIA B OIIBITAXC PABHOBO3MOKHBIMH JIEMEHTAPHBIMH
COOBITHSIMHU
6.3 Oneparuun  Haj COOBITHSAMHU: TEpECEYCHHE, OOBEAMHEHUE, MPOTHUBOIIOJIOKHBIC
' coObITus. uarpammel Ditnepa. @opmyna caoxkeHus: BEpOSTHOCTEN
6.4 VYcioBHas  BEpPOSITHOCTb. YMHOXKEHHE  BEpOATHOCTEH. JlepeBo  ciaydailHOTO
' skcniepuMmenTa. @opmyra nosiHoi BeposTHOCTU. HezaBucumebie cCOOBITHS
6.5 Komb6unaroprnoe mnpaBuino ymHoxkeHus. IlepecranoBku u dakropuan. Ywucio
' couetanuii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa
bunapublii ciydaiiHbplii ONBIT (MCHBITAHWE), ycmex M Heynada. HesaBucumbie
6.6 ucnbiTanusa. Cepusi HE3aBUCHUMBIX HCHBITaHUM 110 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTbITaHUN bepHymm
6.7 Crnyudaiinast BenmuunHa. Pacnipenenenne BeposiTHocTel. J(marpamma pacrpeieneHus.
' [Ipumeps! pactipeneneHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
5 Teopus BepOsSTHOCTEH M CTATUCTHKA
UucnoBble XapaKTEpUCTUKH CIy4yalHBIX BEJIUYMH: MAaTEMAaTHYECKOE OXKUJIaHUE,
JTUCTIEPCHS U CTaHJIapTHOE OTKJIOHEeHue. [IpuMepsl mpruMEHEHUs MATEMAaTHIECKOTO
51 OXHJaHWS, B TOM YHCJIe B 3aJadax W3 ITOBCEIHCBHOW >KM3HH. MaTeMaTHdecKoe
' OKHMJIaHWE OWHAPHOW CIIydailfHOW BEMYMHBI. MaTeMaTH4eCcKOe OKUJIaHUE CYMMBI
CITyJalHBIX BEJIMYUH. MaTeMaTH4ecKoe OKUIaHUE U TUCTIEPCUS TEOMETPUIECKOTO
1 OMHOMHUAIBHOTO pacIpe/ieTIeHHA
59 3akoH OOJBIIMX YHCENI U €r0 Pojb B HayKe, Mpupoje u obmiecTBe. BrIOOpOUHBIiA
' METO/1 HCClIeJOBaHU M




IIpuMepsl HENpepbIBHBIX  CIy4alHBIX BelMWYMH. [loHsATHE O IUIOTHOCTH
5.3 pacnpezeneHus. 3aaadu, IpUBOIAIIME K HOPMAJIBHOMY pacnpenencHuro. llonarue
0 HOpPMaJIbHOM paclpeaeIeHuN



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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATH METOJA MAaTEeMaTUYeCKOH HWHJIIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOKECTBO, IMOIMHOXECTBO, ONEpPAllMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; 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 MOHSTUSMM: 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
IIPOM3BOJIBHOTO YHUCIA, OCTATOK II0 MOJYJO, PalMOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHUE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIIMAa npH peleHny 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3zoBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIa, oopMa
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: 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, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
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 IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

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

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAaHMYEHHOCTh (DYHKIIMHU, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢bu3znyeckuil CMBICT TPOU3BOJHON, NEpBOOOpa3Has, OMNPECIIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJAHYIO ISl MCCIEIOBaHUS (YHKUHUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (YHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKUIMH, BBINOIHATH NMPeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIMH U1 pereHns
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PEe3yJbTaTOB; YMEHHME MOJEIUPOBAThH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh NOHITHSIMU: CpeiHee apudmeTnieckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA peaIbHBIX MPOIIECCOB U SIBJICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs € JIUMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(bOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOATHOCTEH, (HOpPMYyITy MOIHOM
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICOBAHUN; YMEHUE NPUBOJUTH TPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS JUIs PEIICHUS 3a/1a4,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIPaHHBIA YroJl, TPEXIpaHHBIA Yrojl, CKpEIIMBAIOLIMECsS IpsAMBIE,
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 MEXKY IIIOCKOCTSIMU; YMEHHE HUCIIOJIB30BATh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a4n
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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 cepsl, IUIONab
MOBEPXHOCTH MHPAaMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss cepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynIUpoBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

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 (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(nmuHA, yroJ, MolmaAb, O0BEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
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[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
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;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




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. [lpu3Haku AeTMMOCTH HENbIX YUCel

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

13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' 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

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue 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-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble 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 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHIIBI
3 OyHKIWH U TpaduKH




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

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢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 TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
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 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU 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 BepositHOCTB
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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Marematuka. BepostHocTh u cratuctuka. 10 kiacc. ba3oBblil v yriryOJI€HHBIA YPOBHHU.
VYyebnoe mnocobue/ bynumoBnu E.A., bynsueB B.A.; AkmuoHepHOe 0OIIECTBO
«M3narenscTBO «lIpocBemenune»

Maremaruka. BepositHocTh u cratucTuka. 11 kimacc. ba3oBbiii u yrimyOn€HHBIM ypOBHHU.

VYyebnoe mocobue/ bynumoBnu E.A., bynaeueB B.A.; AxnuoHepHoe 0011ecTBO

«M3parensctBo «IIpocBenienne»
METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://ptlab.mccme.ru/vertical
Metommueckoe mocobue (school-collection.edu.ru)

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmorteka IIOK https://m.edsoo.ru/



https://ptlab.mccme.ru/vertical
http://school-collection.edu.ru/catalog/rubr/5ececba0-3192-11dd-bd11-0800200c9a66/106095/?ysclid=lmq90kww70711036465
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