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HOACHUTEJIBHASA 3AIINCKA

VY4eOHsblii Kypc «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a» SIBISIETCA
OJTHUM W3 HauOoyiee 3HAYMMBIX B IMPOrpaMMe CpeIHEro ooIiero odpa3zoBaHus,
MIOCKOJIbKY, C OJJHOM CTOpPOHBI, OH 00€CIeYMBAaET MHCTPYMEHTAIbHYIO 0a3y s
U3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTOM CTOPOHBI, (hOpMUPYET
JOTHYECKOe M aOCTPaKTHOE MBIIUICHHE O0y4YaloUIuXcs Ha ypOBHE, HEOOXOAMMOM
JUIsl OCBOEHUSI MH(OpPMATUKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTU U APYTUX
JUCLMIUIMH. B paMkax aaHHoOro y4yeOHOro kypca oOydarolluMecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas (QOpMyJIHpYeT CBOU
JOCTHKCHHS B MaTeMaTHIeCKOU (opMme.

VY4eOHbIll Kypc anreOpbsl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJIaJbIBaeT
OCHOBY JJI YCIEHIHOI'O OBJAJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJEHIMI Pa3BUTUS SKOHOMUKH M OOIIECTBEHHON JKU3HH,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh UX Ui JajbHeliiero oOpa3oBaHUs U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOrMMHU KOHCTPYKLMSIMHU ajireOpbl M MAaTEMAaTHYECKOr0 aHaju3a pa3BUBAET
YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEP)KJEHUS C MOMOIIbI0 MHAYKIMU U PACCYKJATh JAEHYKTHUBHO, UCIIOJIb30BaTh
00001IeHNEe U KOHKpETH3aluio, a0CTparupoBaHWE M aHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTHYECKOE MBILIEHUE.

B xoxe m3yuyenus yueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIro
aHaJin3a» 00ydYaroIMecs IMOJY4aroT HOBBIM ONBIT PELICHUS NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHUSI MaTeEMaTUUYECKUX MOJIENEeH peallbHbIX CUTYalluH,
UHTEPNpPETAlMA  TOJYYEHHBIX  PEIHICHW, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAYKE M HCKYCCTBE, C
BBIJIAIOLIMMUCS MATEMAaTUYECKUMU OTKPBITUSMHU U UX aBTOPaMU.

VY4eOHblli Kypc 00J1aJae€T 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 yd4eOHBI Marepuan, CHoCOOCTBYIOIIHIMA
(bOpMHUPOBAHUIO HAYYHOI'O MHMPOBO33PEHHUS, TaK M dYepe3 creuuduky ydeOHOM
NESITeNbHOCTH, TpeOyroumeil MpOJOKUTEIbHOM  KOHIEHTpAalMd BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYEHHBIH
pe3ynbrar.

B ocHoBe Meronuku oOydeHHs ainredpe M HadajlaM MaTeMaTHYECKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEeHUS.

B crpykType yueOHOoro kypca «Anrebpa M Hauyajga MaTeMaTHYECKOIO
aHaJIM3a» BbIIEIEHBI CIENYIOLUIME COAEPKATENbHO-METOAUYECKNE TUHUN: «Yucna
U BBIUUCIHEHUS», «DYHKIUU U rpaduku», «YpaBHEHUs U HepaBEeHCTBa», «Hauana
MaTeMAaTUYECKOro aHanu3a», «MHoxecTBa M Jjoruka». Bce ocHOBHbIE



COZlepP KATEIbHO-METOIMUECKUE JIMHUW W3YYalOTCS Ha TPOTSHKCHUH JIBYX JIET
o0Oy4yeHHs Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSISA
JpYT Jpyra U MOCTENEHHO HACHINIAsACh HOBBIMH TEMaMHU W pas3jenamu. JlaHHBIN
y4eOHBIN KypC SBISIETCS MHTETPATHUBHBIM, TIOCKOJIBKY OOBEIUHSIET B cebe
collepkKaHNEe HECKOJIbKMX MATeMAaTHYECKHX JHCUUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYCCKHI aHaJIM3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
agoruka u npyrue. Ilo mepe Toro kak oOydaromiyecs OBIIaJ€BalOT BcE Oolee
MIUPOKUM MaTEMaTUYECKHM aIllapaToM, Y HUX MOCIEI0BaTENbHO (HOPMUPYETCS U
COBEPINICHCTBYETCS yMEHHE CTPOWTh MATEMAaTHYECKYH) MOJElIh peaTbHOMN
CUTYaIlNH, IPUMCHSATH 3HAHUS, TOJYYCHHBIC TTPU U3YYCHHH Y4eOHOTO Kypca, IS
pEIIeHHs] CaMOCTOSITENIbHO CHOPMYIMPOBAHHOM MaTeMaTUYECKOW 3a/layM, a 3aTeM
WHTEPIPETUPOBATH CBOW OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUA «UWClia ¥ BBEIYHCICHUS» 3aBepIIacT
(dbopMHUpOBaHNE HABBHIKOB MCTIOJIB30BAHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO HAa YPOBHE OCHOBHOI'O 0011ero oopasoanus. Ha ypoBHe cpennero oo1iero
oOpa3oBaHus 0co0O€ BHUMaHuUE  yjAensieTcss  (OPMUPOBAHHIO  HABBIKOB
paAIMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIOIINX B CEOSI MCIIONIB30BAHUE PA3THMYHBIX
dbopM 3amucu 4YHClIa, YMEHUE JCNaTh NPUKHUAKY, BBITONHITH TPHOIMKEHHBIC
BBIYMCIICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS, pabOTaTh ¢ MAaTEeMAaTHYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4YalomuMCS MHOXKECTBA HATYPAJIbHBIX, MENbIX,
pPaIlMOHAIBHBIX W JACHCTBUTENBHBIX  YHUCET  JIOMOJHSAIOTCS  MHOYKECTBOM
KOMIUICKCHBIX 4YHCel. B KakaoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My crenuduueckrue 3aJadyd W OIepaluu: JeJleHHe Halelo,
OTIEpUPOBAHUE OCTAaTKAMH HAa MHOXECTBE IIENBIX 4YHCeT, OCOoObIe CBOMCTBA
PaAIMOHAIBHBIX U UPPANMOHATBHBIX YHUCET, apuPMETHICCKHES OIMEpariiy, a TaKkKe
U3BJICYEHUE KOPHS HATypajbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapst mociienoBaTENbHOMY PACIIMPEHUIO Kpyra HCIOJIb3yeMbIX YHUCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHUS Pa3IudHBIX 3a/1a4
dbopMupyeTcsl Tpe/ICTaBIeHHe O SAMHCTBE MaTEMaTHKH KaK HayKHM W €€ poJid B
MOCTPOCHUU MOJIENIEH peallbHOr0 MHpa, HIUPOKO HCIOJIB3YIOTCA 0000IIeHUE U
KOHKPETHU3AIIHS.

Jluans «YpaBHEHHSI M HEPABCHCTBA» PEATU3YETCS Ha TMPOTSHKCHUH BCETO
o0Oy4yeHHs Ha YpPOBHE CpeIHero oOImero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IlporpaMmbl TPEnyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3anad. B
pe3ynbpTaTe OOydYaromIvecss OBJIAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HPPANMOHATIBHBIX, TOKA3aTeIbHBIX, JIOTApU(DMHUYECKUX U
TPUTOHOMETPUYECKHX YpPaBHCHUM, HEPAaBCHCTB M CHUCTEM, a TaKXke 3ajad,
collepKalux mapaMerpbl. llomydeHHbIE yMEHHS IIMPOKO HCTONB3YIOTCA TIPH
UCCJIeIOBaHUM (DYHKIIMA C TIOMOIIBIO MTPOW3BOAHON, TIPH PEIICHUH MPUKIIATHBIX



3a/1a4 M 3a7a4 Ha HAaXOXKJEHUE HAauOOJIbIINX U HAUMEHBLIUX 3HAUEHUN (PyHKIUU.
JlanHas coneprkarenibHasi IMHUS BKJIIOYAeT B ceOs Takke (POpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€rel 1Mo  QopMysiaMm, MpeoOpa3oBaHMsl  PallMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKECHHI, a TaKXKE BbIPaKEHUH,
COJIepKaIllNX CTENEeHUu U Jiorapupmel. braromaps HM3ydeHHIO anredpandyeckoro
Marepuajga  IPOMCXOAUT  JAJbHEWIIEE  Pa3BUTHUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOrO MBINIJIEHUSI O0y4Yaromuxcsa, GOpMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccyxaeHudd, paboTl €  CHMBOJBHBIMU  (QopMamMH,  IpPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. AureOpa
npennaraer d(QQPeKTUBHbIE HHCTPYMEHTHl JUIsl PEUICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SA3bIKA HAYKHU.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMH U TpauKU» TECHO
NepervieTaeTcs ¢ JPYrUMU JIMHUSAMHM Y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh N3YUeHUsl MaTepuana. M3yueHue cTeneHHou,
MO0KAa3aTeIbHOH, JIOrapu(PMUUECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWCTB
U rpauKOB, UCIOJb30BaHUE (DYHKIMI JUIsl pelIeHus 3a7ad U3 APYrux y4eOHbBIX
IPEAMETOB U PEANBHOM KM3HHU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM AHAIM30M,
TaK U C pElIeHHEM ypaBHEHUM M HepaBeHCTB. [Ipum 3TOM Oonblioe BHUMAaHHE
ynensiercst GOpMHUPOBAHUIO YMEHHS BBIpaXKaTh (POPMYIaMH 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh NOJYyYEHHbIE (YHKLUUU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUU
Y HaBBIKOB, IIO3BOJIAIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMHU B
pa3nuuHoOil (opMe: aHATUTHUECKOH, rpaduueckoil u cimoBecHou. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUIA.

CopepxarenbHas nuHusA «Havyana MareMaTnyeckoro aHajn3ay IO3BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMAaTUYECKUX, TaK W NPUKIIAIHBIX 3a7ad4,
JOCTYIHBIX O0y4arouIuMcsi, TaK KaK y HUX IOSBISETCA BO3MOXKHOCTh CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMM, ONpeAeNnsaTh MX HauOONbIINE W HAWMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAU (GUIYp U OOBEMBI TEl, HAXOAUTh CKOPOCTU U
yCKOpeHus mpoueccoB. JlaHHas copep)karenbHas JHWHUSA OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHMS MaTEMAaTHYECKHMX MOJEIEH pEAJbHBIX CUTYyaluH,
MO3BOJISIET HAXOJIWTh HAWJIy4Illee PEIIEHWE B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMHMYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HOpMaibHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (OPMUPOBAHUIO YMEHUN pPaclo3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaroniuecs: y3HalT O



BBIJJAIOIINXCS PE3YyJbTaTaXx, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToANuecKast JIMHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOst DIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOW MaTEMATUKHU
U TpeiararoT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIOMINN BCE pa3ieiibl
MaTEeMaTUKH U €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W WX NPWIOKEHHS B eauHoe uenoe. [loaTroMy BakHO J1aTh
BO3MOXKHOCTh OOy4YarolmeMycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKHU W MCIOJIb30BaTh €ro JJIsi BBIPAXKEHHUS CBOUX MBICIICH.
JpyruMm BaKHbIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €Ul CTPOrocTb OOOCHOBAaHUM U CIEJOBAHHUE OMNpPEACIEHHBIM
npaBuUjiaM  TOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMu
MaTeMaTU4YECKOM JIOTMKA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBbIIIICHUS
00y4JaronInxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKIEHUS HA OCHOBE JIOTUYECKUX
npaBwiI, POPMUPYET HABBIKK KPUTHUUECKOT'O MBITIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOI'0 MOJICIMPOBAHUS, KOTOpPbHIC MPHU3BAHbI
crocoO0CTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJEICH peaNbHBIX
CUTYyaIllMii, WCCIEAOBAHUS DJTHX MOJENEeH C TIOMOIIBIO ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpETaIlMy MOJYYECHHBIX pe3yIbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKJIBIH M3 Pa3jIeioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJB3YeTCs IJis PEelIeHHs NMPUKIaAHbIX 3anad. [lpu
pElICHUHM  pealbHBIX  NPAKTUYECKUX  3amad  oOydJaromuecss  pa3BHBAIOT
HAOJII0JIaTeIbHOCTh, YMEHHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTMIO, 0000maTh W KOHKPETU3UPOBATH  MpoOJieMy.
HestenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 3a7a4
OpraHU3yeTcs B MPOIECCE U3YUCHHS BCEX TeM Yy4eOHOro Kypca «Anredpa U Havasia
MaTEeMaTUYECKOr0 aHAIU3a.

Ha wusydenune yueOHOro Kypca «Anredpa M Hayajla MaTeMaTHYE€CKOrO
aHanuza» orBoAuTcs 272 yaca: B 10 kiacce — 136 gacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).

['eomerpust siBasieTcss OogHUM H3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO
o01ero oopa3oBaHusi, TaK Kak 00eCriedYMBaeT BO3MOKHOCTh U3YUCHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH M IPEIMETOB T'yMAaHHTAPHOIO IUKJIA.
ITockombKy  JIOTHYECKOE  MBIIUICHHE,  (GOopMHpyeMOe MpH  H3YUCHUU
OOYYarOIIMMUCST TTOHSITHHHBIX OCHOB T€OMETPHUH, TIPHU JIOKA3ATEIBCTBE TEOPEM U
TIOCTPOCHUU IEMOYKH JIOTHYECKHUX YTBEPXKIACHUHN MPHU PEHICHUH T'€OMETPUICCKUX
3aJla4, yMCHHE BBUIBUTAaTh U ONPOBEPraTh THIIOTE3bl HEMOCPEICTBCHHO



UCIOJIb3YIOTCSl TIPH PEIICHUH 337a4 €CTECTBEHHO-HAYYHOI'O LUKJIA, B YACTHOCTHU
duznyeckux 3aaay.

Lens ocBoeHust mporpaMmel yueOHoro kypca «l'eomerpus» Ha yriay0inéHHOM
YpPOBHE — Pa3BUTHE WHIWBHUIYAIbHBIX CIOCOOHOCTEW OOydYarouuxcsi Mpu
U3YYCHUHN T€OMETPHUH, KaK COCTABIISAIONICH MpeaMeTHOW obmactu «MateMaTruka u
uHpopMaThkKa»  4epe3  OOECleUeHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oojiee TIHyOOKMX T'€OMETPUYECKUX 3HAHUW U JEHCTBUH,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO TTPO(EeCCHOHATEHOTO
00pa30BaHusl, CBSI3aHHOI'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHRIMU 3ajjayaMy Kypca TE€OMETpPUH Ha YriayOJEéHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

pacuMpeHue MnpeCTaBieHusI O TeOMETPUU KaK 4aCTU MHUPOBOM KYIbTYPhI U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOUTUM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUILINX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJISIOMIMX OIMUCHIBATH M HM3y4aTh
pa3HbI€ SABJIECHUS OKPYKAIOLIEr0 MUpPa, 3HAHUE MOHATUITHOTO anmnapara mno pasueny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopmMupoBaHue  yMEHHMsI ~ BJaJ€Th  OCHOBHBIMHU  TOHSTHSIMH O
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMeHHE WX TPUMEHITh, YMEHHS JIOKAa3bIBaTh TEOPEMBI M HAXOIHTH
HECTaHJAapTHBIE CIIOCOOBI PEIIeHMS 3a/1aY;

dbopMupoBaHUEe yMEHHUS PACIIO3HABATh HA YePTEeXaxX, MOACISIX U B peaJTbHOM
MUpPE MHOTOIPAHHUKM M TeJa BpalleHUs, KOHCTPYUPOBAaTh TI'€OMETPHUUYECKHUE
MO/IEJIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHOMATHYECKOI'O MOCTPOCHUS
MaTEeMaTUYECKUX TEOopuid, (popMUpOBaHHE MOHUMAHUS POJM AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHUE yMEHHUS BIAJACTh METOJAMHU JOKAa3aTeIhCTB U aJITOPUTMOB
pelieHus, yMEHUsT UX NPUMEHAThb, MPOBOAUTH JIOKAa3aTEIbHBIC PACCYXKICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKUX 3a1a4 U 3a]1a4 C MPAKTHUYECKUM COAEPKAHUEM,
dbopMupoBaHue TpEACTaBICHUS O HEOOXOIWMOCTH  JIOKA3aTelbCTB  IPH
000CHOBAaHUY MAaTEMaTUYECKUX YTBEPKJICHUIN U POJIM aKCUOMATUKHU B TIPOBECHUN
JNeAyKTUBHBIX PacCyXKICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUIEKTYAJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEW 00yJaronIMXcs, M03HABATEIILHON aKTUBHOCTH, MCCIIEIOBATEIhCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUSI, THTEpECca K U3yUYCHHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHHU:
YMEHHUSl PACO3HaBaTh IMPOSIBICHUS TEOMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX KU3HEHHBIX CUTYAIUSX U MPHU U3YUYEHUH JIPYTHUX



y4eOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEN W  3aKOHOMEPHOCTEH,
MOJIETTUPOBAHUS pEATbHBIX CHUTYallUid, HMCCIEIOBAaHUA MOCTPOEHHBIX MOJIENEH,
UHTEPIPETALMU TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JIMHUAMHA y4eOHOTO Kypca «l'eoMerpusi» B
10-11 «kmaccax saBmsitorcs:  «lIpsMble W TUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
POCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHuEe «yMETh ONEPUPOBATH
HNOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YrayONEHHOM YypOBHE OOydYeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUSIM Yy4eOHOIo Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMM  pachpenensieTcss He  TOJbKO IO
coJiepKaTeNbHbIM JIMHUSIM, HO U 110 rojgaM oOyuenus. ConepxkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHol paboueit
OpOrpaMMbl, paclpeeiEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOMPOCaAM O0yUYaroIIuecs
oOpamaiuch HEOAHOKPATHO. OTO  TO3BOJSET  OPraHM30BaTh  OBJIAJIEHUE
r€OMETPUYECKUMH MOHATHUAMH U HaBBIKAMU IOCJIEI0BATEIbHO U MOCTYIATENbHO, C
COOJTI0/IEHMEM MPUHIINIA PEEMCTBEHHOCTH, @ HOBbIE 3HaHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YYaIOUIUXCs, PACIIUPSS U YIITyOJIss
e€, o0pa3ys MpoYHbIe MHO)KECTBEHHBIE CBSI3U.

[lepexon Kk U3y4EHUIO TEOMETPUH Ha YIIyOIEHHOM YPOBHE IMO3BOJISET:

co3nath  ycnoBus i auddepeHnuanuu 00ydeHHs,  MOCTPOCHUS
WHANBUIYaTbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECIEeUUTh  YriyOJnEéHHOE
U3y4eHHE T€OMETPUH KaK COCTaBIAIONIEH yueOHoro mpeamera «MaTemaTHKay;

HNOJATOTOBUTHh OOYYAIOIIUXCS K MNPOAODKEHUI0 H3YYEHUS MATEMaTHUKH C
yuéTtoM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY
o0mM U podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpus» Ha yriayOlnEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Henenio), B 11 kimacce — 102
yaca (3 Jaca B HEJIEIIO).

YueOHbli Kypc «BepoATHOCTh M CTAaTUCTHUKA» YIUIYOJIEHHOrO YpPOBHS
ABJISIETCSL  MPOJIOJDKEHWEM M Pa3BUTHEM OJHOMMEHHOIO ydeOHOTo Kypca
yri1yOJIEHHOTO YPOBHS Ha YPOBHE CpeAHEro oOuiero oopazoBaHus. Y 4eOHbII Kypc
npeaHazHaveH s (GOpMUPOBaHUS y O0YyYaIOIIMXCSl CTATUCTUUECKON KYJIbTYphl U
NIOHUMAaHMS POJIM TEOPUHU BEPOSATHOCTEN KaK MATEMATUYECKOTO MHCTPYMEHTA IS
U3Y4YEeHHS CIIy4allHbIX COOBITHH, BEIMYMH M TporeccoB. [Ipu u3yueHum kypca
oboramaroTcsi MNpPEeACTaBIEeHUs OOydaloLIUXCS O METOJaX  MCCIEIOBaHUs
U3MEHYMBOIO MHpa, pa3BUBAeTCs MOHMMAaHUWE 3HAYUMOCTH M OOLIHOCTH



MAaTEMATUYECKAX METOJIOB MO3HAHMS KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

CopepxaHue y4eOHOro Kypca HalpaBi€HO Ha 3aKpelyieHue 3HaHWM,
NOJYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs, U
Ha pPa3BUTHE NPEACTABICHUA O CIy4YaWHBIX BEIMYMHAX U B3aMMOCBA3SAX MEXKIY
HUMH HA BAXKHBIX MPHUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0ydaronmxcs JoJxKHO chOpMUPOBATHCS MPEACTABICHHUE O
HanOoJsiee ynoTpeOUTEIbHBIX U OOIIMX MaTeMaTHUYECKUX MOJAEISAX, UCIOIb3YEMBIX
JUIS ~ ONHCAHHMS ~ AHTPOIIOMETPUYECKUX HM  JIeMOrpadu4ecKuX  BEJTUYHH,
NOTPEIIHOCTE B pa3MYHbIe POJiIa M3MEPEHUAX, MJIUTEIbHOCTH O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTHUK MAaCCOBBIX SIBIEHUN U MIPOLIECCOB
B oOmiecTBe. YUeOHBIH Kypc sBiseTCS 0a30i 11T OCBOCHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOAO0B, HEOOXOAUMBIX CIELUATUCTAM HE TOJBKO MHKEHEPHBIX
CIIEHUAIBHOCTEM, HO TaKXe COLUAIbHBIX M TCUXOJOTHMYECKUX, ITOCKOIBKY
COBpEMEHHBIEC O0OIIECTBEHHbIC HAYKW B 3HAUYUTEIHHON MEpe UCIONb3YIOT armapar
aHanmu3a OONBIIUX JaHHBIX. [leHTpaibHYI0 4YacTh y4eOHOTO Kypca 3aHHMAeT
0o0CyXJIeHHE 3aKOHAa OOJbIIMX 4YHCeNl — (YHIAMEHTAIBHOIO 3aKOHAa NPHUPOJIBI,
UMEIOIIEr0 MaTeMAaTUYECKYI0 POpMaTU3aIINIO.

B coorBercTBUM € yKa3aHHBIMHU IEsIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTATUCTHKA» HA YrIyOJEHHOM YPOBHE BBIJCICHBI OCHOBHBIC
conepkarenbuble TUHUM: «CiyyaliHble COOBITHS U BEPOSITHOCTU» U «CiyyaliHble
BEJIUYMHBI U 3aKOH OOJIBIINX YHUCET.

[ToMuMO OCHOBHBIX JIMHUW B Y4€OHBIH KypC BKJIIOUEHBI DJIEMEHTHI TEOPUHU
rpagoB M TEOPUU MHOXKECTB, HEOOXOAMMBIC [JIsl TOJHOIEHHOTO OCBOEHUS
MaTepHalia JaHHOTO Y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YYEOHBIX
KYPCOB.

Conepxxanue nuHuM «CioydailHble COOBITHSI U BEPOSTHOCTHY» CIIYXKHUT
OCHOBOM 17151 (DOPMUPOBAHMS TPEJCTABICHUN O PaCIpE/IeICHHH BEPOSTHOCTEH
MEXKy 3HAUYCHUSIMU CIIyYalHbIX BEJIMYMH. BaXXHy10 4acTh B 3TOW COAEPKATEIBHON
JVMHUY 3aHUMAET U3y4eHUE TEOMETPUUYECKOTO U OMHOMHUAIILHOTO paclpeiesieHui u
3HAKOMCTBO C HUX HENPEPBIBHBIMU AHAJIOTAMHU — MOKAa3aTEJIbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIYYallHBIMM BEJIMYMHAMHU U
pacnpeneseHUsIMUA, aKUEHTUPYIOT BHUMaHUE OOYy4aloluXcsi Ha OMNHCAaHUM U
U3YYCHUH CIyYalHBIX SBJICHUU C MOMOIIBIO HEMPEPhIBHBIX (PyHKIMI. OCHOBHOE
BHHMAaHUE YAEISIETCS MTOKA3aTEIbHOMY M HOPMAJIbHOMY PaCIpeIEICHUSIM.

B ydeGHOM Kypce mpeaycMaTpuBaeTcsi 03HAKOMHTEIbHOE HM3yYEHHUE CBS3U
MEXIy CIy4YallHbIMH BEJIMYMHAMU W ONUCAHHE 3TOW CBSI3M C TMOMOLIBIO
KO3 PUIIMEHTa KOPpEeNsIMM W €ro BBIOOPOYHOrO aHajora. OTH 3JIEMEHTHI



COJIepKaHMs Pa3BUBAIOT TEMY «JlHarpamMmbl pacCeMBaHUsI», U3YUEHHYIO HA YPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHUs, U BO MHOTOM ONUPAIOTCS Ha CBEIACHUS U3
KYpCOB anreOpbl U T€OMETPUH.

Emé ommH smeMeHT  coaep:KaHusd, KOTOPbIM — NpeAIaraercs  Ha
O3HAKOMUTEILHOM YPOBHE — IIOCJIEIOBATEIIbHOCTh CIY4ailHBIX HE3aBUCHUMBbIX
COOBITUI, HACTYTIAIONINX B €IUHUILY BpeMeHU. O3HAaKOMJIEHUE C pacIpeieiCHuEM
BEPOSATHOCTEH KOJMYECTBA TaKUX COOBITUM HOCHUT pa3BUBAIOIIMNA XapakTep |
SIBJISIETCSI aKTYaJIbHBIM JUIsl Oyaymux aOUTYpHEHTOB, TIOCTYHAIONIUX HA y4eOHbBIC
CIEIUATBHOCTH, CBSI3aHHBIE C OOIECTBEHHBIMH HAayKaMH, IICUXOJIOTHCH U
yIpaBJICHUEM.

Ha wu3yuyenue yueOHOro Kkypca «BeposTHOCTH M CTaTHCTHKa» Ha
yriayOJIeHHOM ypoBHe oTBoauTcsi 68 yacoB: B 10 kiacce — 34 wyaca (1 wac B
Henento), B 11 kimacce — 34 gaca (1 gac B HeAenio).






COJEPXXAHME OBYUYEHUA
10 KIJACC

Yucsa v BBIYUCTCHUS

Pammmonanbubie uncia. OOBIKHOBEHHbIE U JIECSTUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Tepuoanyeckue aApoou. [IpumeHenue apobGelt U MPOIEHTOB IS
peLIeHUs IPUKIIAIHBIX 3a7a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U PEATIbHOU KU3HH.

JlelictBuTenbHbIE 4YuCHa. PamuoHanbHble W HPpPALNMOHAIBHBIE YHCIA.
Apudmernyeckue  omnepanvud ¢ JIEUCTBUTEIBHBIMU  4HuciIaMd.  Moaynb
JEUCTBUTENILHOTO YKCa U €ro cBoiicTBa. [IpubmmkéHHbIC BHIUUCICHUS, MTPaBUIIa
OKPYIJIEHUs, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BBIUYNCICHUH.

Crenenbr ¢ uenbiM mnokazatenemM. bunom Hbiotona. HWcnons3oBaHue
noaxoAsend Gopmbl 3aMUCH AEHCTBUTEIBHBIX YUCEIT /I PEIICHUS TPAKTUIECKUX
3a/71a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernyeckuii KOpeHb HATYPaJIbHON CTENIEHU U €r0 CBOICTBA.

Crenenb ¢ panuMOHAJIBLHBIM TIOKa3aTeleM M €€ CBONCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiicTBa jorapudma. JlecsaTuuHble W HaTypaJbHbIE
jorapuMsbl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBIE TIPEOOpa3oBaHUS. YPaBHEHHE, KOPCHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHHS W ypaBHEHUS-CIEACTBUSA. HepaBeHCTBO,
pelIeHUE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHUS LIETBIX U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB. MHOrO4YICHbl OT OJHOW MNEepeMeHHOW. JleneHne MHOrowieHa Ha
MHOIO4JI€H ¢ ocTrarkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMHA
koadpunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTETICHN U KOPHHU.

UppaumnonanbHeie YPaBHEHUS. OcHOBHbIE METO/IbI pelLIeHus
VUppalOHAIBHBIX YPAaBHECHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHUS IMOKA3aTEIbHBIX

YPaBHECHUM.

[TpeoOpa3zoBanne BeIpaKCHHH, COACPKANTUX JIOTAPU(MEI.

Jlorapudmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI pelieHus
Jgorapu(MUYECKUX ypaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.



Pemrenne cucrem JIMHEMHBIX ypaBHEHHMH. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHuW. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT U
CBOWCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OIMPEACIUTENS I PELICHUS
CHUCTEMbI JIMHEMHBIX ypaBHEHUW. PelleHue NpukIagHbIX 3a1ad C [OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccimenoBaHne MOCTPOEHHOM MOJENU C
MIOMOILBIO MATPHIL U ONIPEAETUTENEH.

ITocTpoeHne MaTeMaTHYEeCKMX MOJENEW pEaJbHOM CUTYallMd C IOMOIIBIO
YPaBHEHUW W HEPABEHCTB. lIprMeHEHHE ypaBHEHHI W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad M3 pa3IUYHbIX 00JIacTell HAyKu U pealbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkuusg, crnocoObl 3afaHus QyHKIUH. B3anMHO oOpaTHbIe (YyHKUIUU.
Komnozummss @ynkuuii. I'papuk  QyHKIMU. DineMeHTapHble NpeoOpa3oBaHUs
rpa@uKoB (HyHKIIHIA.

Ob6nacTe onpeneneHus U MHOXKECTBO 3HaueHU pyHkumu. Hymum QyHkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe U HeuéTHbIe GyHKIMU. [lepuognaeckue
¢yskuuu. IIpoMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
¢ynkuuu. Hanbomnpliee n HauMeHblIee 3HaYeHUs] QYHKIMUA HA TPOMEKYTKE.

JluneitHasi, KBaJpaTuyHash W JPOOHO-TMHEHHAs (PYHKIUMU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U IIEJIBIM MoOKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa UM rpaduk KOpHS N-OM CTENEHM Kak (YyHKIMH OOpaTHOU
CTEIICHU C HATYPaJIbHBIM IT0KA3aTEIIEM.

[TokazarenbHast U jnorapupmuueckas (yHKIUH, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peLLIEHUs] YpABHEHUH.

Tpuronomerpuyeckass OKPYXHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKUX
(YHKIIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIIBHBIE 3aBUCUMOCTH B PEAJbHBIX IIPOLECCAX M SBICHUSAX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Hayana maTteMaTH4eCKOro aHajamsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs IIOCJEIOBaTENbHOCTEH. Meron
MaTEMATUYECKON VHIYKIIH. MonoToHHBIE 51 OTpaHUYCHHBIE
NIOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaTEMATHYECKOIO aHAM3a Kak
aHaJIn3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyecKkas rnporpeccuu. beckoneuno yoObiBaroIas
reomeTrpudeckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON
nporpeccuu. JIMHENHbIN U 3KCIIOHEHIUAIBHBIN pOCT. Yucno e. Popmyiia Cia0KHbIX
IPOLEHTOB. Mcnonb30BaHWE MPOTPECCUU JUIsl PELICHUs pealbHBIX 3aaad
IIPUKJIIAHOTO XapaKrepa.



HenpepoiBHbie (yHKIMM W uxX cBoicTBa. TOUKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuuid. CBoHcTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB JUIsl pElIeHHs] HepaBeHCTB. [IpumeHeHue CBOMCTB HENPEPBIBHBIX
(GYHKIMIA U1 pelieHus 3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIMH. Onpenenenne, reOMeTpUIecKuil u
(Gu3MUECKUl CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNnbHOU K rpaduKy (PyHKIIMH.

[IpouszBoguble  snemeHTapHbX  ¢QyHkuuil.  IIpoum3BogHass ~ cymMBlI,
POU3BEICHUS, YACTHOTO U KOMIIO3UIIMH (DYHKIIHH.

MHokecTBa M JIOTHKA

MHoxecTBO, oOllepaluyd HaJ MHOXKECTBAMUM M HUX CBOMCTBa. JluarpaMmsl
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOXKECTBEHHOI'O —ammapara s
ONMCAHMS pEATbHBIX MPOLECCOB M SABJICHHUN, NPH PEIICHUH 3aJad U3 JAPYTrUx
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO0 OOBEKTA, CIIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KJIACC

Yucsia 1 BBIYUCJICHUS

Harypanbubie u nenble yncna. [IpuMeHeHrne MpU3HAKOB JEIMMOCTU LEIbIX
yyces, HamOonpImuid obmmi aenutens (mamee — HOJl) m HamMmenbiiee oOriee
kpatHoe (nanee — HOK), ocrarkoB no moayito, anroputMa EBknnnia s perenus
3a/1a4 B LENbIX YUCTAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKask (POPMBI
3allUCU KOMIUIEKCHOTO 4Hclia. ApupMeTHuecKrue Oorepalud ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu uM3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIJIs PelIeHUs PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUs] U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHMW U HEpaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

Otbop  KOpHEW  TPUTOHOMETPUYECKHMX  YPAaBHEHHH €  IMOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellieHne TpuroHoMeTpruyecKuX HEPaBeHCTB.

OcCHOBHBIE METOABl PELICHUS TOKA3aTeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEH paluOHaIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[Ippmenenne  ypaBHEHHMH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTel HAayKH W pealbHOM
KU3HU, UTHTEPIPETALMS [TOJTYUYECHHBIX PE3YIHTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommosurmu Qyukmumii. ['eomerpudeckue o0pa3bl ypaBHEHHN U
HEPABEHCTB HA KOOPJAWHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMH, UX CBONCTBA U TpadUKH.

I'paduueckne meTonpl pemieHus ypaBHEHHH W HepaBeHCTB. ['paduueckue
METO/BI pEICHUS 3a7a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB GyHKIUN Ui UCCIEIOBAHMS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpble BO3HHUKAIOT IPHU PEUICHUU 3aJlad U3 APYrHX y4eOHBIX
MPEIMETOB U PEATHHON KU3HHU.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A

[IpumeHeHre NMpOU3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOoNbIIero W HAUMEHBIIErOo  3HAYEHUU
HENpEepbIBHON (PYHKIIMH Ha OTPE3Ke.

[IppmeneHne NpPOWU3BOAHOM I HAXOXKICHUS HAWIY4dIIEero pEHIICHHs B
NPUKIAIHBIX 3a/adax, ISl ONpPENENIEHHs CKOPOCTM U YCKOpPEHHMs IMpoILEcca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxaeHus TepBOOOPA3HBIX.

Wurerpaint. ['eomerprueckuii CMBICII VHTErpaia. Brruucnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleOnuiia.

[Ipumenenne wHTerpana A HAXOXKICHUS IUIOMANCH IIOCKUX (Uryp H
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHuanbHbIX ypaBHEHUNH. MaremaTuueckoe
MOJIECIUPOBAHUE pEAIbHBIX MPOLECCOB C€ MOMOUIbI0  Ju(depeHInaIbHbIX
YPaBHEHHM.

10 KJIACC

I[IpssMbIe ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue MpsMBIX B NPOCTPAHCTBE: IE€pPECEKarOLIHecs,
napajuielibHble W CKpemuBaromuecs: mnpsimble. [IpU3Haku CKpemuBaromuxcs
npsMbIX. [lapannenbHOCTh MPSAMBIX U IJIOCKOCTEN B IMPOCTPAHCTBE: NAapaLJICIbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAILIEIIBHOCTh TPEX MPAMBIX, HapPaIEIbHOCTh IPAMON



u 1iockoctd. [lapamiensHoe M LEHTpaJbHOE MPOEKTUPOBAHHME, H300paKeHUE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOIO NpPOEKTHpoBaHudA. M300pakeHue
buryp B nmapaysieibHOM MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NPSAMBIMHA B IIPOCTpaHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapasuleIbHbIe
IUIOCKOCTH, CBOWCTBA napaieabHbIX IJTIOCKOCTEMN. [Ipocreitmue
OPOCTPAaHCTBEHHbIE (PUrypbl Ha IJIOCKOCTH: TETpajap, Mapajulelenume,
IIOCTPOEHUE CEUCHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHINUKYJISPHBIE NPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE IAPAIUIEIBHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK TEPNEHANKYISPHOCTH MPSAMOA M IUIOCKOCTH, TeopeMa O NpsIMOH
NEPIICHIUKYJIIPHOU IUIOCKOCTH. OproronansHoe IPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU O IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HPOEKUUs  (UIryppl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: TNPU3HAK  NEPHEHAUMKYJISAPHOCTH  JIBYX
IIocKocTel. TeopeMa o TpEX NepreHIuKyIspax.

Yrael B NPOCTPAHCTBE: yrojl MEXAY NPSAMOW U IUIOCKOCTBIO, JIBYIDaHHBIN
yTOJl, JUHEHUHBIA YroJl IBYTPAHHOIO yria. TpEXTIpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yriia. Teopembl KOCHMHYCOB M CHUHYCOB [
TPEXTPAHHOIO YyIJIa.

MHoOrorpaHHuKH

Bunsl MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. [Ipusma: n-yrosibHas
npu3Ma, IpsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MAapaJUIelenNuIIe] W  €ro  CBOMCTBA.
Kparvaiimme myrm Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiepa.
IIpocTpanctBenHass Tteopema I[ludaropa. Ilupammpa: n-yrosnbHas nupamuza,
npaBuibHas U yced€HHas nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHeil
IpaBUJIBHONM NUpamuzabl. lIpaBuibHBIE MHOIOIpaHHUKH: IPaBUJIBbHAS IIpU3Ma U
IpaBUJbHAS IMPAaMHJA, NPABWIbHAS TPEYTrOJbHAs NUpaMHUIa W NIPABUJIBHBIN
TeTpa’ap, KyO. IlpeacraBineHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
JOEKAdP U UKOCAIP.

BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIBL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIOIAaJlb OCHOBAaHUM, TeopeMa O OOKOBOH IOBEPXHOCTU MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM M IMOBEPXHOCTH MPABUIBHOM NUpPaMU[IBL,
TeopeMa O IIOLIAAN YCEUEHHON MUPaMUIBbI.

CummMmerpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B IPaBUJIBHOM MHOTOTPAHHUKE: CHUMMETPHS



NapajuIeNIeANeNd, CUMMETPHs IPABWIBHBIX IPU3M, CHMMETPHUS IPaBUIBHOU
IIAPaMUBIL.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE W IIPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHCIIO.
[lonAaTHe KOMILTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwio mnapamienenunena. Teopema O pas3IoKEHUU BEKTOpA IO TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBs3b MEXAYy KOOpAWHAaTaMHU BEKTOpa M
KOOpAMHATAaMU TOYEK. YTOI MexXAy BekTopamu. CKaaspHOE NIPOU3BENCHUE
BEKTOPOB.
11 KJIACC

Tesa BpamieHus

[lonsiTua: WWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTbD,
cepuueckass MOBEPXHOCTb, oOpasyromue MnoBepxHocTed. Tema BpalueHus:
IWIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHus] Ha TUIOoCKOCcTU. Pa3BépTka nmunmHapa u xkonyca. Cummerpusi cepsl u
mapa.

O6béM. OcHoBHBIE CBOIicTBa 00BEMOB Tel. Teopema 00 o0O0BEME
OpSMOYTOJIBHOTO Mapajuienenunena u ciaenctsus u3 He€. OO0bEM npsMod u
HAKJIOHHOM MPU3MBI, IWIKHAPA, MUPaMHUIbl U KOHyca. O0BEM mIapa U MapoBOro
CerMeHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHasi B
IWIMHIP, OINUCaHHas OKojo uuinuHApa. [lepecedenne cdepbl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHSATHE MHOrOrpaHHHKA,
OMKMCAHHOIO OKOJO cdepbl, cdepbl, BNUCAHHOW B MHOIOIPAHHUK WM TEJIO
BpalllCHHUS.

[Inomanp MOBEpXHOCTH LMIMHIpA, KOHYCa, IUIOWAAb chepbl U €€ yacTei.
[Tomobue B mnpoctpancTBe. OTHOIIEHHE O00BEMOB, IUIOMIAIEH MOBEPXHOCTEH
nonoousix Quryp. IlpeobpasoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IUIOCKOCTHU € UCTIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHnit MHOIOIPaHHUKOB U T€J BpAlLlEHUs: CEUCHUSI [IUITUHAPA
(mapannenbHO Y MEPHEHAMKYJSIPHO OCH), CEUEHHS KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJISAIIME Yepe3 BEPILINHY), CEYSHUS 11apa, METOIbI IIOCTPOCHHUS



CEUCHHI: METOJ CJIENO0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METO] NEPEHOCA
CEKYIIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepalidv  HajJ BEKTOopamHu. BekTtopHoe
yMHOXEHUE BEKTOpoB. (CBoiicTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbHas
cucTtemMa KoopauHat B mpocTtpaHcTBe. Koopaunatel BekTopa. PasioxeHnue BekTopa
no 0Oa3zucy. KoopaWHATHO-BEKTOPHBIH METOJ MPU PEIICHUH T'eOMETPUUYCCKHUX
3aj1ad4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBwxenus: mpoctpancTBa. OtoOpakeHus. J[BM>KEHUST U paBEHCTBO (puryp.
OOuue cBoicTBa JBWKEHUH. Buapl JBWKEHUHN: TapauiebHBIA IEpPEeHOC,
LEHTpalbHAs CHUMMETPHS, 3€pKaJibHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsimas u cepa Ditnepa.

10 KUIACC

I'pad, cBsa3nbIi rpad, mytu B rpade: 1ukisl u nenu. CreneHs (BaJIEGHTHOCTH)
BepmmHbL. ['padbr Ha iockocTu. JlepeBbs.

Crny4aiiHble SKCIIEPUMEHTHI (OMBITHI) U CIydailHble COOBITHSI. DJIEeMEHTapHbIE
coObITust (Mcxo0bl). BeposITHOCTH CllydallHOTO COOBITHSA. BIW30CTh 4YacTOTHI U
BEPOATHOCTH  coObITHL.  CnydailHble  ONBITBI C  PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepauuu HaJ COOBITUSIMU: TIEpeceUeHrE, 00beIMHEHUE, MPOTUBOIIOI0KHBIC
coObITus. Jluarpammel Ditsiepa. @opmysia CI0KEHUS BEPOATHOCTEH.

VYciioBHasE BEPOSITHOCTb. YMHOXEHHE BEPOSATHOCTEH. JlepeBO cCiydarlHOro
skcriepumenTta. @opmyna nomHou BepostHOocTH. Dopmyna balieca. HesaBucumeblie
COOBITHSI.

bunapHbIii ciiydaliHbI ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HesaBucumbie
ucnbiTanug. Cepusi HE3aBUCHUMBIX UCIBITAaHUN 10 MepBoro ycrexa. IlepectaHoBku
u (Qakropuan. Uwucino coueranmit. Tpeyrompamk [lackans. dopmyna OuHOMAa
Hprorona.

Cepusi He3aBUCUMBIX HcHbITaHUN bepuymin. CrnyyaliHbIH BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacmpenenenwe  BepodTHocTeil.  Jmarpamma
pacnpenenenusa. Onepanuu HaJl CIy4YalHbIMU BeIMYMHAMU. buHapHas ciaydaiiHas
BennuuHa. [Ipumepsl pacnpeneneHuii, B TOM YHCIE€ TE€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KJIACC



CoBMecTHOE pacrpeaeneHue ABYX CIlIydallHbIX BenuunH. Hes3aBucuMBbIE
CIIy4ailHbIC BEJIMYUHBI.

MaremaTuyeckoe OXUAaHUE CIy4ailHOW BEIMYMHBI (pacrpeesieHus).
[Ipumepbl TPUMEHEHUS] MaTEeMaTUYECKOrO OKUJaHMs (CTpaxOBaHHUE, JOTEpes).
Marematuueckoe OkugaHHE OMHAPHOM Cly4dailHON BeMWYMHBI. MaremMaTHdeckoe
OKMJIAHUE CYMMBI  CIIydallHbIX BEJIMYMH. MaTeMaThudeckoe  OXHUJaHue
reOMETPUYECKOro 1 OMHOMHUATILHOTO PacTIpe/IeICHUIA.

Jucnepcuss ¥ CTaHZAPTHOE  OTKJIOHEHUE  CIIYyYaWHOW  BEIIMYMHBI
(pacnpenenenus). Jlucnepcusi OMHaApHOM ciydailHOW BelnuuHbl. MaTeMaTtuueckoe
OKMJIAHUE TIPOU3BEACHUS M JHCHEPCUS CYMMbI HE3aBUCHMBIX CIyYaiHBIX
BenuuuH.  Jlucmepcuss M CTaHAAPTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pactipenenenus. /Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHME T'€OMETPUYECKOTO
pacrpeneneHusl.

HepaBenctBo UeoOniméra. Teopema YebOniméBa. Teopema bepuymnu. 3akoH
OonpIIUX  4ucel. BpIOOpOYHBI  MeTon — uccienoBaHuii.  BwribopouHbie
xapakTepuctuku. OlEHUBaHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € IIOMOLIBIO U3YYEHHBIX PaCIIPEIEICHAMN.

HenpepsiBHble ciydalinble BenuuuHbl. [Ipumepsl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU paclnpenencHus. PaBHOMepHOE paclpeneneHue U ero CBOMCTBA.
3aiauu, NpUBOJIALLME K TOKA3aTEIbHOMY PaclpeAeIICHUIO. 3a/1a4u, TPUBOIALINE K
HOpMaJIbHOMY pacrpeneneHuro. DyHKIHA IJIOTHOCTH BEPOSTHOCTHU
MOKA3aTeIbHOr0 pacupeneaeHusi, PyHKIHS MIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pacnpeneneHusa. PyHKIUA IIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PaCIPEEICHHUs.

[TocnenoBaTenbHOCT,  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3amaum,
npuBoAsuMeE K pacnpeneneHuro Ilyaccona.

KoBapuanusa nByx ciuydailHeix BenuuuH. KoddduuueHnt nuHenHOM
koppensitiui.  CoBMeCTHbIE  HAOJIOACHHMS]  JBYX  BEIMYMH. BBIOOPOYHBINM
ko3 HUIMEHT Koppensiuu. Paznuume MeXIy JWHEWHOW CBS3bI0O M MPUYHHHO-
CJIIEICTBEHHOM CBA3b10. JIMHENHAs perpeccusi, METOI HAMMEHBIINX KBaJpaTOB.






INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpasKIaHCKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINUA 00YUaAIOIIEroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO  4YJIEHa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIH,
IpoLEyp TPaXAAHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICMICTBOBAaTh C COLUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUH C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKTAHCKOW HMIEHTUYHOCTH, YBKCHHS K
MPOILIIOMY W HACTOAIIEMY POCCUUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOLIECHHE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHHUM B JPYrUX HayKaxX, TEXHONOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO MOBEICHHUS, CBA3AHHOI'O C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JICSITEIBbHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOUUMBOTO OYIYIIErO;

4) 3¢TeTU4EeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs O3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUN, BOCIIPUUMIUBOCTh
K MAaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuvyeckoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMAaTHUYECKHE 3HAHUSA B
MHTEpecax 3J10pOBOro U 0e30MacHOro oopasza *K1U3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMUTAHHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHITUN U
OTJIbIXa, peryisipHas (usudeckass akTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBLHOM  JESATENIbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW H e€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccurt W peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaMPaBJICHHOCTH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW KYJIbTYPhl, TIOHUMAHHWE BIUSHUS
COITMATbHO-2KOHOMUYECKHUX TPOIIECCOB Ha COCTOSHUE MPHUPOTHON M COIMATBLHON
Cpellbl, 0OCO3HAHHE TJI00AIBHOIO XapaKTepa dKOJOTUYECKUX MPOOJIeM, OpUEHTAIUS
HAa TPUMEHEHHE MAaTEMaTUYeCKUX 3HAaHUW IS pelieHus 3a7ad B 00JacTh
OKpY’)Karoliel cpeibl, IUJIAHUPOBAHUE IIOCTYIKOB U OILICHKM HMX BO3MOXHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTU4YEeCKOM HAayKHh Kak c(epbl 4YeIoBEYECKOW MJesiTeIbHOCTH, 3TamnoB eé
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH M MATeMaTUYECKOW KYJIbTYpOW KakK CpPEIACTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHJMBHUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE AelCTBUSA

ba3oBble jjornueckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIIEHWH MEXKIY TMOHATHAMH, (POpMyIUpOBaTh
OTIpe/IeIICHHSI TIOHATHH, YCTaHABIMBATh CYIIICCTBEHHBIN MPU3HAK KacCU(pUKAIIH,
OCHOBAaHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPUHHMATh,  (HOpPMYIUPOBaTH U  NPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONCHUAX W YTBEPXKICHUSX, MpEAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYN;

JeNIaTh BBIBOJBI C WCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUECHUN 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHUIM
(IpsIMBIE U OT MPOTHBHOTO), BEICTPAUBATh APTYMEHTAIUIO, TIPUBOIUTH TIPUMEPHI U
KOHTPTIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOMpaTh CMOCOO perieHus ydyeOHOM 3amayu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB  pelIeHus, BbIOMpaTh HaumOoJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUN HHCTPYMEHT TO3HAHUA,
dbopmynupoBaTh  BOMNPOCH,  (DUKCUPYIOUIME  MPOTUBOpEYHE,  IpolJeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpMHpPOBATH TUIMOTE3y, APTyMEHTUPOBATH
CBOIO MO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAaMOCTOSITEIILHO CIJTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEIOBAHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, sSIBJIICHHUs, poIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITELHO (HOPMYJIHPOBATH OOOOIIECHUST U BBIBOJBI IO pPE3yJibTaTaM
MPOBEAEHHOTO  HAOIIOJICHUs, KCCJICOBaHUsS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIEHMIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCA, a TAKKE BBIJBUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmueii:

BBISIBIISAITH JeUIIUTH MHPOPMAIIUU, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI pELICHUS 33]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THUIOB, aHAIIM3UPOBATh,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIUIO PaA3IMYHBIX BHUIAOB U
dbopM IpecTaBICHNUS,

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3NMUHBIX (opMax,
WIUTIOCTPUPOBATh TpaduyuecKky;

OIICHUBATH HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEILHO
c(hOpMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKATHUBHBIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBHUS

Oo0menue:

BOCIIPHHUMATH U (POPMYIUPOBATH CYKJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
HEISIMU  OOIIICHUS, SICHO, TOYHO, IPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NUCBMEHHBIX TEKCTaX, JlaBaTh IOSCHEHHS 110 XOJy peIIeHHs 3aJayH,
KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B XO7le OOCYXXJIEHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOUW TEMBI,
npoOJIeMBbl, pemiaeMoOi 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha IIOHWCK
pelIeHns, COIOCTaBJISITh CBOM CYXACHUS C CYXIASCHUSIMH APYTUX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3jIMYMe€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOU (opme
(GbOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJlayH, SKCIICPUMEHTA, MCCIICAOBaHUS,
IIPOCKTa, CaMOCTOSTEIHHO BBIOMpPATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIE YHUBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUA



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PELIECHUS 3a/1a4y, BRIOUPATh CIOCOO pEelIeHus C
y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BaPUAHTHI pEIICHU ¢ y4€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIN HHTE/JIEKT:

BJIaJ€Th  HABbIKAMHU  TO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HaHUS
COBEpIIAEMBIX JIEHCTBUN M MBICIUTENBHBIX MPOLIECCOB, X PE3YJIbTATOB, BIA/IETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yibTara pelieHUs
MaTEeMaTUYECKOM 3aJ1auH;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpU PEIICHUH 3a]auH,
BHOCHUTb KOPPEKTUBBI B JIETEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HAlJICHHBIX OIUMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIN U YCIOBUSAM, OOBACHATH IPUYMHBI
JOCTHXKEHHUS WA HEJIOCTH)KEHUS] PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTH OIIHUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSIT€IbHOCTD:

NOHMMAaTh M HCIIOJNb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHJIWBHIYaJIbHOU
paboThl mNpuU pelieHuH Y4eOHbIX 3ajay, M[PUHUMATh 1Eelb COBMECTHOMU
JeSITEeNIbHOCTH, TUIAHUPOBAaTh OpPraHU3al[Ml0 COBMECTHOM paboThl, pacmnpenessiTh
BUABl paboOT, [OroBapuBaThCS, OOCYXKIaTh MPOLECC M pPE3yabTaT padoThl,
00001aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX QopMax palboTsl (00CyxJeHUs, 0OMEH MHEHH,
«MO3rOBbI€ IITYPMBI» M UHBIE), BBIIOJIHATH CBOIO 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOMU JACHCTBUS C JPYrMMHU YJI€HAMU KOMAaH/bl, OLIEHHUBATh
KayecTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPHUSM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHUCTBUS.

HNPEIMETHBIE PE3YJIBTATDI

K konny oOyuyenuss B 10 kjacce oOyyaromuidics TOJYYHUT ClEIYIOLINE
NpeIMETHbIE PE3yJabTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yucia 1 BIYMCICHUS

CBOOOJTHO OIEPUPOBATH MOHSTHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoguveckas JapoOb, TPOIEHTHI, HPPAIMOHATBFHOE YHCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpoOM W TMPOLEHTHl JJIsI PEHIeHUs MNPUKIAAHBIX 3aJad U3
pPA3JIUYHBIX OTPACIICH 3HAHUM U PEAIIbHOU )KU3HU,

NPUMEHSThH NMPUOIMKEHHBIE BHIYUCIICHHUSI, TIPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY Pe3yJIbTaTa BBIUYNCIICHUN;



CBOOOJHO OMNEpPHPOBaTh NOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aMUCH IEHCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
NIPaKTUYECKUX 3a]1a4 U MIPEACTABIICHUS TaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUECKUA KOPEHb HATYpajbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PAIlMOHAIILHBIM MTOKA3aTeNeM;

CBOOO/IHO OIEpPUPOBaTh MOHATHSAMU: JIOrTapupM UHCHA, JECITUYHBIE U
HaTypaJbHBIC TOTAPU(MBI;

CBOOOIHO OMEPUPOBATH MOHATUSMH: CHUHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC
YUCJIOBOIO apryMEHTa;

OIIEpUPOBATh MOHATHUSIMU: APKCUHYC, aPKKOCUHYC U apKTAaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHSTUSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIBbHBIEC YPAaBHEHUS U YPABHEHMSI-CIIEICTBHS, PABHOCWIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHble METOJbl PEIIEHUS PalUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPaBHEHWM, MPUMEHATH METOA HWHTEPBAIOB JUISL PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUPOBATh MOHATHUSMHU: MHOT'OWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C MLEeJIbIMU KO3(PPUIMEHTaMHU, KOPHH MHOTIOWIECHA, NPUMEHATh
JIEJIEHNE MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOIHO ONEpUPOBaTh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPENENUTENb MATpULBI 2 X 2 W €ro IEeOMETPUYECKHH CMBICI,
UCITOJI30BATh CBOMCTBA OMNpENENUTENs 2 X 2 JUId BBIYKACICHHS €r0 3HA4YCHMS,
IPUMEHATh ONPENENUTENN I PEUICHUS CUCTEMBl JIMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBATh PEAJbHBIE CUTyalluH C IOMOIIBIO CUCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIEN0BaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MAaTpULl M OINpPEIEIUTENEH,
MHTEPIPETUPOBATH MOTYYECHHBIA PE3YyJIbTaT;

UCMOJb30BaTh CBOMCTBA JEHCTBUM C KOpPHAMH Uil IpeoOpa3oBaHUs
BBIPAXKCHUM;

BBINIOJIHATH MPE0OPa30BAHMS YUCITOBBIX BBIPAKEHUM, COAEPKALIUX CTENEHH C
palrOHAJIBHBIM [T0KA3aTEIEM;

UCIIOJIB30BaTh CBOICTBA JorapumMoB UL npeoOpa3zoBaHus
norapu(MUYECKUX BbIPAKEHUH;

CBOOOJHO OMNEpUPOBATh MOHATUSAMH: HPpPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(pMUUYECKUE YPaBHEHUS, HAXOJIUTh UX PELICHUS C TOMOIIbI0 PABHOCUIIBHBIX
NIEPEXO/I0B WU OCYLIECTBIISS IPOBEPKY KOPHEN;



NPUMEHSATHh OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIBI I TPeoOpa3OBaHuUs
TPUTOHOMETPUYECKUX BBHIPAKEHUH;

CBOOOIHO ONEpHUPOBATh TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoauMble  (QOpMyJabl JJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJICTUPOBAaTh peallbHbIE CHUTYalldd Ha S3bIKE anreOphl, COCTABIATH
BBIPAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
HOCTPOEHHBIE MOJIETIHN C UCIIOJIb30BAHKEM amnapaTa ajreOphl.

DOyHKUUM U rpadukn:

CBOOOJHO ONEpPUPOBATH MOHIATHAMU: (PYHKIIUS, CIOCOOBI 3ajaHusl (PYHKIINH,
B3aUMHO oOOpaTHple (YHKIMHU, KOMMO3UIUSA (PyHKIMH, Trpaduk (QyHKIUH,
BEITIONTHATH dJIEMEHTapHbIE IPeoOpa3oBaHus rpaPuKoB (HYHKIIHIA;,

CBOOOHO OIEPUPOBATh MOHATUSAMU: OOJACTH OMPENEICHUS W MHOXXECTBO
3HaYeHUHN QPYHKINH, HYJIH QYHKIINH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMM: UYETHBIE U HEUETHbIE (DYHKIUH,
nepuoanyeckue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbI U
MUHUMYMBI (DYHKIMHM, HaumOOJbplIee M HAUMEHbLIEE 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs] PYHKIMS C HATypalbHBIM U
[ENbIM TOKa3aTeseM, Irpa@uK CTENEeHHOW (PYHKIMU C HATypajJbHBIM U LEJIbIM
nokasareseM, rpauk KOpHS N-OM CTENEHU Kak (YHKUUU OOPATHOW CTENEHH C
HATYpaJbHBIM ITOKa3aTeleM;

OlepUpOBaTh MOHATHUSAMU: JIMHEHHAs, KBaJpaTU4Has U JpOOHO-IMHEWHas
(YHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(UKOB;

CBOOOIHO OMEpHUPOBATh MOHATHIAMH: TOKa3aTelbHas W JorapudMuyeckas
GyHKIIMK, WX CBONCTBAa U TrpaduKH, HMCIOIb30BaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHECHUHU;

CBOOOMHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
orpeneneHNe TPUTOHOMETPHUECKHUX (DYHKIMI YUCIOBOTO apryMEHTa,;

UCIIONIb30BaTh rpaduku GYHKIUA 719 UCCIENOBAaHUS TPOIECCOB |
3aBUCHUMOCTEH NpU peUIeHUM 3aJa4 U3 JPYruX Y4eOHBIX NMPEIMETOB U pealbHON
KHU3HU, BBIpAKaTh (HOpMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMU;

Hauyana maTeMaTH4yecKOro aHaju3a:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: apudmeTHyeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yOBbIBAOIIasi T€OMETPUYECKasi MPOTPECCHsi, IMHEHHBIN U
AKCIIOHEHIIUATIBHBIA POCT, hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHNE
0 KOHCTAHTE;

UCIIONIb30BaTh MPOTPECCHM JJIS PEHICHUS pEealbHBIX 3a/lad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a/1aHUS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEA0BATEIBHOCTH,
NIOHUMATh OCHOBBI 3apOXIECHUS MATEMaTHYECKOrO aHalM3a KakK aHain3a
OECKOHEYHO MAJIBIX;

CBOOOIHO OIEpUpPOBaTh MOHSATUSMHU: HENPEPHIBHbIE (QYHKIHUH, TOYKU
paspsbiBa rpaduka GyHKIMH, aCUMITOTHI Ipaduka GyHKINH;

CBOOO/IHO OIlepUpOBaTh NOHATHEM: (YHKIUS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHATH CBOICTBA HEMIPEPHIBHBIX (PYHKIIMM [Tl pellIeHus 3a/1a4;

CBOOOIHO OIEpPHpPOBATh MOHSATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
GyHKIIMHU, KacaTenbHas K rpaduky QyHKIINY;

BBIYHCIISATH ITPOU3BOJHBIE CYMMBI, IIPOU3BEACHMSI, YACTHOTO U KOMIIO3ULIMU
ABYX (YHKIIUH, 3HATH MPOU3BOHBIC ATIEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUN M (U3UYECKUM CMBICT TPOU3BOJHOM IS
peuieHus 3aaad.

MHo:kecTBa U JIOrMKa:

CBOOOIHO  ONEpPUpPOBaTh  MOHATHUSAMHU:  MHOXECTBO,  OINEpaluu  Haj
MHOKECTBaMU;

UCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsl OIUCAHUS PEATTbHbIX
IPOILIECCOB U SIBJICHUM, IPU PEILICHUH 3a]a4 U3 IPYTUX Y4EOHBIX IPEIMETOB;

CBOOO/IHO OIEpPUPOBATh IMOHATHUSAMU: OIpeNeJeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 OOBEKTA, T0KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOywyenuss B 11 kJjacce oOyyaromuiics TMOJNYYHUT CIEAYIOIINE
OpEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hadajga MaTEMaTUYECKOT 0 aHAIN3a»:

Yucia 1 BLIYMCICHUSA:

CBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATYpPaJbHBIX M LEJIbIX YHUCEJ, UCIONb30BaTh MPU3HAKHU JEITMMOCTH
uensix yncen, HOJl n HOK naTypanbHBIX 4nceln Al peleHus 3aaa4, MIPUMEHSITh
anroput™ EBknnna;

CBOOOIHO ONEpUpPOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3alUChIBATh
HaTypaJbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOJHO ONEpUPOBATh MMOHATUAMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHCIa B alreOpandyeckod H
TPUTOHOMETPUYECKON (hopMe, BBIMOIHATH apu(METHUECKHE OIlEepallii C HUMHU U
n300pakaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:



CBOOOJHO OMNEPUPOBATh MOHATUAMH: HPPALMOHAIBHBIE, IMOKA3aTeNIbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C T[OMOIIbIO
PAaBHOCHJIbHBIX NIEPEXOJIOB;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOIO
YPaBHEHH;

CBOOOJHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (QOpMyJbl i  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOIHO ONEPHUPOBATH MOHATHIMH: CHCTEMa U COBOKYITHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaThb paloOHaIbHEIE, UPPALMOHAIBHBIE, IMOKa3aTeIIbHbIE,
Jorapu(pMUUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS UM  HEPABEHCTBA,
coJieprKalllie MOAYJIU U TapaMeTphlI;

OPUMEHATH TpaduuecKrue METO/Ibl JUIsl PeleHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKKe 3a71a4 C mapaMeTpamus;

MOJIETUPOBATh pEalbHbIE CHUTYyallMM Ha $s3bIKe aireOpbl, COCTABISATH
BBIPA)XXKCHUS, YPABHEHMs, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEZIOBATh TOCTPOCHHBIE MOJENM C HCIOJb30BAaHMEM ammapaTta anreOpsl,
VUHTEPIPETUPOBATH MOTYUYECHHBIA PE3YJIbTAT.

DyHKUMU ¥ TPaGUKH:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TIOMOILBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX ()YHKLINA;

CTPOMTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAMHATHOM IUIOCKOCTH;

CBOOO/IHO  OIEpUpPOBaTh MOHATUAMHU: TIpaUKH  TPUTOHOMETPUUECKHUX
dyHKIMiL;

OPUMEHATh (PYHKUUU JUJII MOJEIMPOBAHMS W MCCIEIOBAaHUS PpPEaJbHbIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXoAUTh HauOoJblIee U HAUMEHbIIee 3HaUEHUs! (PYHKIIMM HENPEPHIBHON Ha
OTpE3Ke;

UCIIOJIB30BAaTh MPOW3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlEero pEUICHHs B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUMAJIbHO-d)KOHOMHYECKHX, 3aJadax, i
OIpENENCHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod wuiu
rpadguKom;



CBOOOJHO ONEpUpPOBaTh MOHATHAMHU: IEpBOOOpa3Has, ONpeIEIEHHBIH
UHTErpaj, HaXOAWTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMIA W BBIYHUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOIIA/IN TUIOCKUX PUTYyp U 00BEMBI T ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABICHHE O MAaTEMAaTHYECKOM MOJIEJIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs U PepeHIInaIbHBIX YpaBHEHUM;

pelars NpUKIaJHbIe 3a7a4d, B TOM YHUCJIE COLMAIBHO-D)KOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeACcTBaMH MaTeMaTHYECKOI0 aHAJIM3a.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUAIOIIErocs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4YJI€Ha  POCCHUHCKOro  oO0lIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxkIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYyroe), YMEHHUE
B3aUMOJCHCTBOBaTh C COLMAIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHME:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLIECHHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYE€CKOM LIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JTYXOBHBIX IEHHOCTEH POCCHUUCKOr0 Hapoaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUUYECKOTO TMOBEJCHMS, CBSI3aHHOT'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHUN HAyKHM U JEATEIbHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO Oy IyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHUYEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUH, pACCyKIEHUNH, BOCIPUUMUIUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocnuTaAHHE:



c()OpMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaT€MATHYECKUE 3HAaHUSA B
MHTEpEeCcax 310pOBOro U 0€30M1acCHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 3JI0POBBIO (30POBOE MHUTaHUE, COANIAHCUPOBAHHBIM PEXUM 3aHATUU U
OTJbIXa, peryisipHas Qu3nueckas akTUBHOCTb), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON I€ATEIbHOCTBIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYJIOIIO0Us, HHTEpEC K
pa3auuHbiM  chepamM  MpoecCHOHANBHOM  MEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymied mnpodeccud W pean30BBIBATH COOCTBEHHBIE JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTMYeCKOMYy  OOpa30BaHHUIO U
caMo00pa30BaHUIO Ha TMPOTSHKEHUM BCEH KHU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUUYECKO HApPaBI€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKOM KYJIbTYpbl, IOHUMAHHUE BIHUSHUA
COLIMAJIBHO-DKOHOMMYECKUX NPOLECCOB Ha COCTOSHUE NMPUPOJHON U COLMAIBHOMN
Cpellbl, OCO3HAHUE TJI00AIBHOIO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUECHTALIHS
HAa TMPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHUW g pelleHus 3ajad B 001acTH
OKpYXarollel cpefpl, IUIAHUPOBAaHUE IIOCTYNIKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEACTBUM JIJISI OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKM U  OOILECTBEHHOM  NPaKTHKH, MOHUMAaHUE
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKON MAEATeTbHOCTH, ITamoB €€
pa3BUTUSL M 3HAYUMOCTH I Pa3BUTHS LUBWIN3ALMH, OBJIAJCHHUE S3BIKOM
MaTEMaTUKM M MaTEMaTU4YEeCKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHpa,
TOTOBHOCTb OCYIIECTBIISATh NPOEKTHYIO W HCCIEAOBATEIbCKYIO JIESITEIBbHOCTh
UHAUBUIYAJIBHO U B TPYyIIIE.

METAINPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBHUS

ba3oBble JJornueckue JaeicTBUA:

BBISIBISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKHUX
O0OBEKTOB, TIOHATHM, OTHONMICHUH MEXIy TMOHIATUSAMH, (POPMYIUPOBATH
OTIpe/ICIICHMSI TIOHATHUH, YCTAHABJIMBAThH CYIECTBCHHBIN MPU3HAK KIIacCU(DHUKAINH,
OCHOBAHUS JiJ11 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOIMMOTO aHAJIN34;

BOCIIPUHUMATh,  (OPMYJIUpPOBaTH U  IPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;



BBISIBJISITh MaTEMaTUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSX, MpejaraTb KPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JenaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHH, yMO3aKIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKACHUI
(MpsiMbI€ U OT MPOTUBHOT0), BHICTPAUBATh APTyYMEHTAIUIO, PUBOJUTH MPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CYKICHHS M BBIBOJIBI,

BbIOMpaTh CMOCOO pemeHusl y4dyeOHOW 3amadyu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHMS, BbHIOMpaTh  HauOosee MOAXOASANUUA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBarejabCKHue AelicTBUSA:

UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMUS,
(dopMynHpoBaTh  BOOPOCH,  (QPUKCHUPYIOIIME  MPOTUBOpEYUE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOEe, (OpMHUpPOBATH TUIMOTE3y, APTYMEHTHPOBATH
CBOIO IIO3ULIMIO, MHEHHUE;

IPOBOJUTH CaMOCTOATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, sSBJICHUs, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOSATENTHLHO (hOPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJbTaTam
OPOBEIEHHOTO  HAONIOJIEHUs,  MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TakKKe BbIIBUIAThH
IPEATONIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIISITh JeUIUMTH UHPOpPMAIIMU, JaHHBIX, HEOOXOAUMBIX /Ji1 OTBETa Ha
BOIIPOC U JJISI pEIICHHS 3a]1a4H;

BEIOMpATh MH()OPMAIUIO W3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIMIO PA3JIUYHBIX BHUIOB U
dbopM npeacTaBICHUS;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, TPEIACTABIATh €€ B Pa3IMUHBIX (QopMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OLICHUBATh HaAEKHOCTh uH(popMaIu o CaMOCTOSITETIbHO
c(hOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE AeHCTBUSA
O0menue:
BOCTIpUHUMATH U (DOPMYIHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMU U
HEeNsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PEHHS B



YCTHBIX U IUCbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUA [0 XONY pEILICHUs 3ahadu,
KOMMEHTHUPOBATh [OJIYYECHHBIN pPE3yibTarT;

B X0/ OOCYXKJEHMs 3a/1aBaTh BOIPOCH! MO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOJjieMbl, pelraeMod 3aJauyd, BbICKA3bIBaTh MWJIEM, HAIleJICHHbIE Ha IOHUCK
pEeLIEHUs, COIOCTABIATh CBOM CYXACHUA C CYXICHUSAMU JAPYIrUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3jMuMe€ M CXOJCTBO MO3ULHUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHs, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3yJIbTaThl PELICHUA 3a1a4M, JKCIIEPUMEHTA, UCCIEA0BAHUA,
NPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS € YYETOM 3ajaad
NpE3eHTalUU U 0COOEHHOCTEN ayIUTOPUU.

PeryasiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTAaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEUIEHUH C y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJLHBI NHTEJJIEKT:

BJIQJCTh HABBIKAMH  TIO3HABAaTEIBHOW  PEQUIEKCUU KaK  OCO3HAHUS
COBEpIIIAEMbIX JCHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crnocobaMu CcaMONPOBEPKHU, CAMOKOHTPOJISI Mpolecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKON 3a/1a4H;

pEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7ayH,
BHOCUTb KOPPEKTUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

OILICHMBATh COOTBETCTBHUE PE3ybTaTa LEIH U YCIOBUSAM, OOBSICHITH IPUUNHBI
JOCTHKEHUST WIIM HEAOCTHKEHUSI PE3yJIbTaTOB ACSATEIbHOCTH, HAXOAUTH OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATENbHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIUBUAYAIbHOU
paboThl mNpuU peHIeHUH Y4YEOHBIX 3ajlady, MPUHUMATH 1€lb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOoThl, pachpelensiTh
BUJBI PabOT, JOroBapuBaThbcs, OOCYKAATh IMPOLECC W Pe3yJabTaT padoThI,
0000111aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBAaTh B TPYMIOBBIX GopMax paboTwl (0O0CYyxkIeHus, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» M HHBIC), BBINOJIHATH CBOKO 4YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JEUCTBUS C JPYrMMHU 4YI€HAaMU KOMAaHJbl, OLIEHUBATH
KaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI



K xonmy 10 kiaacca o0yyaromuics HayquTCs:

CBOOOZHO OMEPUPOBATH OCHOBHBIMH TIOHSTHSIMU CTEPEOMETPUU TIPH
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKICHUI;
MPUMEHSITh aKCMOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HHUX INPHU pEIICHUU
reOMETPUYECKHUX 3a]1aY;

KJIaCCU(UIIUPOBATh B3aWUMHOE PACIOI0XKEHUE MNPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOJHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMU C  yIjJaMud B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPIMOM U
IUIOCKOCTBIO;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBSI3AHHBIMU C MHOTOI'PAaHHUKAMU;
CBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (MIPU3Ma,
nupaMuaa, MPSMOYTOJIbHBIN TTapayienenunes, Kyo);

KJIacCU(ULIUPOBATh ~ MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUS ISt
KJIacCU(pUKAIUY;

CBOOOJHO  OmMepUpOBaTh IMOHATHUSIMH, CBS3aHHBIMHM C  CEUYCHHEM
MHOT'OTPaHHUKOB TJIOCKOCTBIO;

BBITIOJTHSATh napasiesibHOE, LHEHTPAIbHOE U OpPTOrOHAJIBHOE
MIPOCKTUPOBaHKUE (PUTYP HA MIIOCKOCTh, BBIMOJIHATH U300pakeHus Quryp
HAa TUIOCKOCTH;

CTPOUTHh CEUYEHUSI MHOTOIPAHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIMOJIHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATh  IUIOLIAAM  TOBEPXHOCTEM  MHOIOTPAaHHUKOB  (MpH3Ma,
UpaMuIa), TEOMETPUICCKUX Tell C TPUMEHEHUEM (OpMYT;

CBOOOJIHO OIEPUPOBATH MOHITUSMHU: CUMMETPUSI B MIPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHUMMETPHUH, UEHTP, OCb W IUIOCKOCTh CHUMMETPUU
buryper;

CBOOOJIHO OIEpUPOBATHh MOHSATUSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

BBITNIOJIHATD JIEHCTBUS HaJl BEKTOPaAMU;

pemiaTh 3ajlaud Ha JI0Ka3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOUIEHUW U
HaXO0XJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI U3BECTHBIE METOJIbI
MIPU PEIICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

NPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CPEIACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPECOMETPUUECKUX 3a/1a4;



U3BJIEKaTh, NPEOOPA30OBbIBATE WU HMHTEPIPETUPOBATH HH(POPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (PUrypax, MpPEeACTABICHHYIO Ha
YepTEkKaX U PUCYHKAX;

IIPUMEHATh  [IOJy4CHHBIE 3HAHWs Ha IIPaKTUKE: CpaBHMBAaTh U
AHAJIU3UPOBATH PEAIbHBIE CUTyallMH, NPUMEHATh U3Y4YECHHBIE NOHATUSA B
mpolecce IOMCKa  peHieHus MaTeMaTU4YecKu  CcQOopMyJIHpOBAHHON
npoOJieMbl, MOJIENIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
HCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM T'€OMETPUUYECKUX
NOHATUN WU TEOpeM, ammapara ajreOpbl, pelarh MPaKTUYECKHE 3aJ1ayM,
CBS3aHHBIE C HAX0XKJICHUEM F€OMETPUUECKHUX BEJIMYNH;

UMETh TPEACTaBIIEHUsI 00 OCHOBHBIX 3TallaX pa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTH PyHIaMEHTa Pa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HAy9UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckod MOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI
MOJIyYEHUS,

OIEpUPOBATh MOHATUSAMHM, CBA3aHHBIMH C TE€JIaMH BpPALEHUS: [IMIUHIIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSICHATH CIIOCOOBI MOJTYYEHHUS TNl BPAIICHHUS;

KJIaCCU(UIIUPOBATHh B3AUMHOE PACTIONIOKEHHUE CPephl U MITOCKOCTH;
BBIYMCIIATh BEJIIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TEJl BpallleHMS,
O0BEMBI U TUIONIAIA TOBEPXHOCTEH MHOTOIPAHHMKOB U TeNl BpAlllCHMUS,
reOMETPUYECKUX TeN C MPUMEHEHHEeM (HopMy;

CBOOOZHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C KOMOWHALUSAMH TEI
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOT'OTPaHHUK, BIMCAHHBIA B cdepy H
OINMHMCAaHHBIA OKOJIO cephl, cepa, BOUCAaHHAS B MHOIOTPAHHUK WJIU TEJIO
BpAIlCHMUS;

BBIYKCIIATh COOTHOLLIEHUS MEXY IJIOMAIMUA OBEPXHOCTEN U 00bEMaMHU
MOTOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBITIONHATH (BBIHOCHBIE) TUIOCKHUE
YEpTEXKHU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oOBbIBaTh HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (urypax, MpEACTABICHHYI0 Ha
yepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT;



pemiaTh TEOMETPUUECKUE 33/1a4l HA BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUUCICHHE PACCTOSHUM OT TOUKU 10 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TP PEIICHUY;
CBOOOZHO OMNEpUPOBATh TOHATHUSIMHU, CBSI3AHHBIMH C JIBIDKCGHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKECHHUM;

BBITIOJTHATh HM300pKEHUST MHOTOTPAHHUKOB U TEJI BpAIICHUS MpU
MapajuieIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUM, 3€PKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOU, TPeoOpa3zoBaHus MOT00US;
CTPOUTHh CEYEHHS MHOTOTPAHHUKOB WM TEJ BpAILECHUS: CEUCHUS LUIUHIIPA
(mapasenbHO U MEPIEHAUKYIISIPHO OCH), CEUEHUs KOHyca (MapaieiabHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE YepPe3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOb30BaTh METOJIbl TOCTPOCHUSI CEUEHHI: METOJl CJENO0B, METOJ
BHYTPEHHET0 POCKTUPOBAHUS, METO]T MEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPIKICHHUSI;

NPUMEHSTh TeoMeTpuyeckre (akThl JJIS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralliuX HECKOJbKO IIaroB pELIeHUs, €CIIH YCJIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemaTrh 3ajJlaud Ha JIOKa3aTelIbCTBO MAaTEMaTUYE€CKUX OTHOIIEHUNA U
HaX0XJICHUE TEOMETPUUECKUX BEITNYHNH;

MPUMEHSTh MPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

NPUMEHSITh  TIOJIydE€HHbIE  3HAHUS  HAa  MPAKTUKE:  CPaBHUBATb,
aHAJIM3UPOBATH U OLICHUBATH PEAJIbHbIE CUTYallUU, IPUMEHATh U3YUEHHbIE
MOHSITUS, TEOpPEMbI, CBOWCTBA B TMPOIECCE IMOUCKA  pElIeHUs
MaTeMaTU4ecKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
peanbHbIE CHUTYyallUH Ha SI3bIKE T'€OMETPHM, HCCIEAOBAaTh NOCTPOCHHBIC
MOJEIH C UCIOJb30BAHUEM T'€OMETPUYECKUX TIOHSATUH U TEOPEM,
anmaparta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUUECKUX BEITUYUH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JTanax pPa3BUTHUS TE€OMETPUHU Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSITHOCTb W CTATUCTUKA» (YIJAYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJIEHAa  POCCHUHCKOro  OO0IIecTBa,  MPEJCTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
IpOLEyp TPaXKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHl W JIPYroe), yMEHUe
B3aUMOJICMCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPakKIaHCKOW WMICHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUHUCKOW MAaTEMATHUKH, HEHHOCTHOE OTHOIICHHE K
JOCTUKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATHYECKOU LIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIKEHHW B JPYrUX HayKaxX, TEXHONOrusx, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTHUYECKOrO IMOBEICHHUS, CBA3AHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHUN HAyKW U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4) 3¢cTeTU4EeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTHYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJlay, PEIICHUH, PacCyXIEHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acIleKTaM pa3JInUHbIX BUJOB UCKYCCTBA;

5) puzuvyeckoro BOCHUTAHUSA:

c(OpMHPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTHUYeCKHEe 3HAaHUSA B
MHTEpecax 3J10pOBOro U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CIOPTUBHO-03J0POBUTEIBHON J1ESITEIIbHOCTBIO;

6) TpPy10BOIr0 BOCTIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBHOM  JESATENIBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymiedt mnpodeccun W peaNln30BbIBATH COOCTBEHHBIE JKU3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUM BCEW JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HAIIPaBIEHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKONW  KYJIbTYPhl, TOHUMAaHUE BJIUSHUS
COLIMAIbHO-YKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBbHON
CpeIlbl, OCO3HAHME TJIOOATBLHOTO XapaKTepa dKOJIOTUIECKUX MPOOIEM, OPUCHTAIIHS



HA TPUMEHEHHE MaTEMaTHYE€CKUX 3HAHWM M1 penieHus 3ajgady B 00JacTu
OKpY’)Karolel cpelbl, IJIaHUPOBAHUE IOCTYNKOB M OIIEHKH HMX BO3MOXHBIX
MOCJIEJICTBUM ISl OKpYKarOIIed Cpeibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTHUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cdepbl UYeIOBEUECKOW JesTeIbHOCTH, ITaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSl LMBWIU3AIUU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU M MATeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIbCKYIO JEATEIbHOCTh
UHAUBUIYaJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIEC MPHU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TOHATUH, OTHONICHWA MEXIy TMOHATUAMH, (QOPMYITUPOBATH
OIpe/ieNICHUs! TOHATUH, YCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKalUY,
OCHOBaHUS /7151 0000IICHHS U CPaBHEHHSI, KPUTEPUU TPOBOAMMOIO aHAIIN34;

BOCTIIpUHUMATh,  (OPMYIUPOBATH M  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENbHBIC U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSIX M YTBEP)KICHUSX, IMpensaratb KpUTEpUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JeNaTh BBIBOABI C WCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEHYKTUBHBIX H
MHIYKTHBHBIX YMO3AaK/IIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSATENBHO JI0KA3aTeNbCTBA MATEMATUYECKUX YTBEPIKACHUN
(mpsiMBbIE€ U OT MPOTUBHOTO), BBICTPANBATh apTyMEHTAINIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEpPBI, 00OCHOBBIBATh COOCTBEHHBIE CYKIAECHUSI U BBIBOJIBI;

BBIOWpaTh cmoco0 perneHust y4eOHOW 3ajaund  (CpaBHHUBATH HECKOJIBKO
BapHAHTOB  pEIIeHHs, BBIOMpaTh Haubonee MOAXOASAIUNA C  yu€ToM
CaMOCTOSITETTLHO BBIJICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBarenbckue aeiicTBUS:

UCMOJIb30BaTh BOMNPOCHl KaK MCCIENOBATEIbCKUM MHCTPYMEHT I1O3HAHU,
dopMynupoBaTh  BOMPOCH,  (DUKCHUPYIOIIME  MPOTHBOpPEYHE,  MPOOJIEMY,
yCTaHAaBIMBAaTh MCKOMOE W JaHHOe, (hOpMHpOBATh THUIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINIO0, MHEHHUE;



IIPOBOJUTH CAMOCTOSATEIFHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHNE
110 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 0ObEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMH, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITETTLHO (POPMYIHPOBATH OOOOIICHMS] M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAONMIONEHWs, WCCICNOBAaHUSA, OIEHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHUIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbIABUTATH
MIPEOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISBJIATH JAChUIIMTH HHPOpPMAIIUU, JaHHBIX, HEOOXOAMMBIX JIUII OTBETa Ha
BOIIPOC U JJIsI pEIICHUs 3a/1a4H;

BEIOWpATh MH(DOPMAIUIO W3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3JIMYHBIX BUIOB W
dbopm npencTaBiIeHus;

CTPYKTYPUpPOBaTh HH(POPMALIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (PopMax,
WLTIOCTPUPOBATh Tpaduuecku;

OIICHUBATh HaAEKHOCTD uH(pOpMaITu 1o CaMOCTOSITETTFHO
c(hOpMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIEe Y4eOHbIe JeiCTBUS

OO1enue:

BOCIIPHHUMATH U (POPMYIUPOBATH CYXKJICHHUSI B COOTBETCTBUM C YCIOBUSMHU H
HelasiMA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIPa)KaTb CBOK0 TOUKY 3pPEHHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHHS I10 X0y peIIeHus 3aJayH,
KOMMEHTHUPOBATh MOJYYECHHBIN pe3yJIbTarT;

B XO7Ie OOCYXXIIEHHUs 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTAaeMOW TEMBI,
npoOJeMbl, pelaeMo 3a7adyu, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOUCK
pelleHns, COIMOCTaBJISITh CBOM CYXACHHUS C CYXICHUAMH APYTUX YYaCTHHKOB
Jyajora, oOHapy)XMBaTh Pa3UdUe M CXOJICTBO TO3HUIIMHA, B KOPPEKTHOW (opme
dbopMynHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEAOBAHNUS,
MPOEKTa, CaMOCTOSITEIBHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Yy4€TOM 3ajad
IIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE A€l CTBHSA

Camoopranusanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJIEKT:



BIIQJIETh  HABBIKAMU  TMO3HABATEIbHOM  pediiekcMu Kak  OCO3HAHUSA
COBEpIIIaEMbIX JACHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crocobamMu CaMONPOBEPKU, CAMOKOHTPOJS TIpoIlecca W pe3ysibTaTa pPEIICHHS
MaTeMaTHUYEeCKOM 3a/auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yibTaTa U U YCIOBUSAM, OOBSICHATH IPUUHHBI
JOCTIKEHUS WA HETOCTIDKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eTEeJILHOCTD:

MOHUMAaTh U HMCHOJb30BaTh MPEUMYIECTBA KOMAH/IHOW W WHJUBUAYAIbHOU
paboThl mNpuU peuieHUH Y4eOHBIX 3ajlady, MPUHUMATH 1€ib COBMECTHOM
JeATEeNbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW paboThl, pacnpeneisiTh
BUJIBI pabOT, JOrOBapuBaThCS, OOCYXXJAaTh TIPOILIECC U Pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPYNIOBBIX QopMax paboTsl (00CYXJeHUS, OOMEH MHEHHIA,
«MO3TOBBIE€ IITYPMBI» M  HHBIC), BBINOJIHATH CBOK YacTh paboOTHl U
KOOPJAMHHUPOBATh CBOM JICHCTBUS C JPYrMMH 4YJI€HAMH KOMAaHbI, OILICHHUBAaTh
KauyeCTBO CBOErO BKJaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss HAy4UTCS:

CBOOOJHO OMEpUpOBaTh MOHATUSAMHU: Tpad, Tuiockuil rpad, cBs3HBINA rpad,
nyTe B rpade, Lenb, LIUKI, JIEpEeBO, CTENEHb BEPLIMHBI, JEPEBO CIy4yallHOTO
JKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUAMM: CIYYalHBIA SKCIEPUMEHT (OMbIT),
CllydaiiHO€ COOBITHE, DJIEMEHTAPHOE CllydallHOE COOBITHE (3JIEMEHTAPHBIM MCXON)
CIIy4allHOTO  OMbITa, HAXOJIWUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (HOPMYJIHPOBATH COOBITHS: TepeceueHue, O0BEIUHECHUE TaHHBIX
COOBITUH, COOBITHE, NPOTHUBOIOJOKHOE JAHHOMY, HCIIOJIB30BATH JHAarpaMMbI
DOlinepa, KOOPAMHATHYIO MPSIMYIO Ul pEleHUs 3aad, MoJIb30BaThes (HopMyIsion
CJIOKEHUSI BEPOSITHOCTEN JIsl BEPOATHOCTEH ABYX U TPEX CIy4YailHbIX COOBITHH;

OlepUpOBaTh  MOHATUAMM:  YCJIOBHAasi  BEPOSTHOCTb,  YMHOXXCHHE
BEPOSATHOCTEH, HE3aBUCUMbIE COOBITUS, [EPEBO CIy4yalHOro HKCIEPUMEHTA,
HaXO/JUThb BEPOSTHOCTU COOBITUH C MOMOUIbIO MpaBWiIa YMHOXEHHs, JepeBa
CIIy4aifHOTO OTbITa, HCIONB30BaTh (HOPMyIy MOTHOM BEPOSTHOCTH, (HOpMYIy



Baiieca npu penieHnn 3a1a4, ONpeAeNsaTh HE3aBUCUMOCTh COOBITUI 1O opMylie U
IO OpraHU3alUy CIy4alHOr 0 SKCIIEPUMEHTA;

OPUMEHSATh M3y4YE€HHbIE KOMOWHATOpHbIE (QOPMYJBI ISl TEPEYUCIICHHUS
AJIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUH CIy4yallHOrO OMbITa, PELIEeHUsS
3a1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJHO  OMEpHUpPOBaTh TMOHATHSAMHU: OWHAPHBIM  CAy4yalWHBI  ONBIT
(McIBITaHKE), yCHeX W HeyJayda, HE3aBUCHUMBIE WCIIBITAHUSA, CEpUs HCIBITAaHUH,
HaXOJUThb BEPOATHOCTH COOBITUH: B CEpUM HCHBITAHUH J0 NEPBOro ycrexa, B
CepWH WCTBITAaHUN BepHyIIn, B OMBITE, CBI3aHHOM CO CIy9aillHBIM BBEIOOPOM W3
KOHEYHOMN COBOKYITHOCTH;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: CilydyailHas BEJIMYMHA, pacHpelelieHue
BEPOATHOCTEH, JAMarpaMma paclpeiesieHHus, OuHapHas ciaydaiiHas BeJM4YuHa,
reoMeTpu4ecKoe, ONHOMUAIbHOE pacIpeieeHue.

K xonmy 11 kiaacca oOyJaromuiicss HAy9UTCS:

OIIEpUPOBATH IOHATUSAMU: COBMECTHOE pACHPENEICHUE [BYX CIy4anHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIUIy COBMECTHOIO pacIpeeeHHs ABYX CIydaiHbIX
BEJIMYMH JUISI BBIJCICHUS PACHPENEICHUs KaXJAOW BEJIWYMHBI, OINPEACIICHUS
HE3aBUCHUMOCTH CIIy4alHbIX BEIUYMH;

CBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHUYECKOTO OKUJAHUS ClydailHOW
BEIUYMHBI (pacnpenerneHus), IPUMEHITh CBOMCTBA MaTeMaTUYECKOIO OXHIAHMS
OpHU pElIeHUH 33a7a4, BBIYMCIATh MAaTEMAaTUUYECKOE OKMJAaHUE OMHOMUAIBLHOTO U
FEOMETPUYECKOTO PACIIPEIECIECHUN;

CBOOO/IHO OINEpPUPOBATh MOHATUAMM: JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, NPUMEHSTh CBOWCTBA JUCIEPCUU CIIYYaWHOW BEJIIMYMHBI
(pacmipeneneHusi) MpU PEUIEHUU 3a]ay, BBIUMCIATH AUCIEPCHUI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 M ONHOMMAIIBHOTO paclpeeIeHNN;

BBIUUCIISITh BEIOOPOYHBIE XapaKTEPUCTUKHU 110 JaHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYMHOCTH JAHHBIX 10 BBIOOPOYHBIM
xapakrepuctukaM. OUEeHUBaTh BEPOATHOCTU COOBITHII U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, MTOJIb3YSACh U3YYEHHBIMU PACIIPEACICHUSIMU.









TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MpOorpamMMbl Bcero Konrponbubie | IMpakririeckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI

MHO0K€eCTBO IEHCTBUTEIIBHBIX YUCET.

MHorounensl. PaninonanbHble ypaBHEHUS U 4 |

HepaBeHCTBAa. CHCTEMBI JINHENHBIX

YpaBHEHUI

Oynkunu u rpapuku. CreneHHas QyHKIUS C 12 |

LIeJIbIM TIOKa3aTeNneM

ApugpmeTnueckuii KOpeHb N-0i CTETeH!. 15 1

HppanuoHanpHble ypaBHEHHUS

[TokazatenpHas ¢pynkuus. [lokazarensHbie 10 |

ypaBHEHUs

Jlorapudmmueckas QyHKIuS. 18 |

Jlorapugmuueckue ypaBHeHUs

TpuronomeTpuyeckre BbIpaXeHUs U ” |

ypaBHEHUS

IlocenoBaTenIbHOCTH U IPOrPECCUN 10 1

HenpepsiBabie hyukmuu. [IponsBoaHas 20 1

[ToBTOpenue, 06001IEHNEe, CUCTEMATU3AIIHS 5 )

3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KUIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MpPOrpamMmMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypebi
| Hccnenoranue GyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [lepBooOpasnast u HHTETpaIT 12 1
3 I'paduky TpUroHOMETpHUUECKUX (PYHKIIHA. 14 |
TpuronomeTpuyeckrue HepaBeHCTBA
4 UppanronansHble, moka3aTelbHbIE U 24 |
norapuMUIeCcKre HEPaBEeHCTBA
5 KommiiekcHbie uncna 10 1
6 HarypanbHble U 1ienbie yucia 10 1
Cuctembl palmoOHAIBHBIX, UPPAITUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHHI
8 3agaym ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIHS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
n/n MpOorpamMMbl Bcero Konrponbubie | IMpakririeckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI

BBenenue B crepeoMeTpHio 23 1

B3aumHoe pacnonoxeHue npsiMblx B 6 |

IIPOCTPAHCTBE

[TapanneabHOCTh NPAMBIX U INIOCKOCTEHN B g

IIPOCTPAHCTBE

[leprieHAUKYISAPHOCTD MIPSIMBIX U )5

IJIOCKOCTEHN B IPOCTPAHCTBE

VYTIBl M paccTOSHUS 16 1

MHororpaHHuKH 7 1

BexkTops! B mpocTpaHCcTBE 12

[ToBTOpeHue, 06001IeHNE U CCTeMaTU3alus 5 )

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
No 1i/m HaumeHoBaHMe pa3/ie/ioB U TeM Korrrpomsmere | Tpaxruseckue (uudposbie)
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypehI
1 AHanuTH4eCcKasi TeOMETPUS 15 1
) [ToBTOpEHME, 0606H1€HI:I€ u 15 |
CUCTEeMaTH3alHs 3HAHUH
3 OO0BEM MHOTOTrpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau moBepXHOCTH U 00BEMBI 9 1
KPYIJIBIX TN
6 JIBrKeHUS 5 1
7 [ToBTOpEHUE, 0606HlCHI:Ie u 17 )
CUCTEMaTH3aIHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHme pa3iesioB U TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTHnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
DeMeHTHI Teopuu rpadoB 3
Cry4aiiHble OIBITHI, CIIy4aifHbIE COOBITHS U 3
BEPOSATHOCTH COOBITUI
Onepannu Hax MHOXKECTBAMH U
coObITUAMH. CII0’KEHUE U YMHOXKEHHUE 5
BEPOSITHOCTEH. Y CIIOBHAsA BEPOSATHOCTD.
HeszaBucumeble coObITHs
4 DIeMEeHTBl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNbHBIX UCTIBITAHUI.
Ucnbitanus bepuymmm. CinydaliHbiid BBIOOD 5
13 KOHEYHO! COBOKYITHOCTHU
6 CiyyaliHble BEIMUUHBI U pacOpeIeICHUS 14 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KUIACC

KoauuecTBo yacoB DJIeKTPOHHBIE

HaumeHoBaHue pa3iesoB 4 TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTuyeckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI
pecypcsl

3aKoH OOJBIINX YHCET 5

DJIEMEHTHl MAaTEMaTUIECKON CTATUCTUKH 6

HenpepbiBHBIE CilydaliHbIE BEIIMUUHBI

(pacmipeneneHusi), moka3zaTeabHOE U 4

HOPMAJIBHOE paclpeeaeHus

Pacnpenenenue Ilyaccona 2

CBsi3b MEXY CIIy4allHBIMH BEJIMUMHAMU

O00011IeHNE U CUCTEMATH3AIMS 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Koutpoabupie | Tpakruiecikue f[[fiy‘leﬂﬂﬂ :)lﬁ[()l;l;.onaTenbﬂme
padoThbI padoTsI pecypesI
1 MHoxecTBO, onepaiuu HaJ MHOXKECTBAMH |
' U UX CBOMCTBA
2. JHuarpammel Diinepa-Benna 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO |
' anmapara Juisi peIeH s 3a1a4
Parmonanpubie ynciaa. OOBIKHOBEHHBIC U
4, JECATHUYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIC ITEPUOTMUECKHUE TPOOH
Panunonansubie yncia. OOLIKHOBEHHEIE U
5. JECATHYHBIC TPOOU, IPOILICHTHI, 1
OECKOHEUYHBIE MTEPHOANUECKHE IPOOH
6. [Ipumenenue apoOeii ¥ MPOIICHTOB ISt |
penieHus MPUKIAIHBIX 3a/1a4
- [Tpumenenue apobei ¥ MPOIEHTOB IS |
pelIeHUs MPUKIAIHBIX 337249
g HencTBuTenbHblc yncia. PanpoHaabHbIC U |
' UpPALMOHAILHBIE YHCIIA
9 ApudpmeTrueckue oneparuu ¢ |
IENCTBUTEIBHLIMU YUCIIAMU
1. Monysnb IeHCTBUTEIHHOTO YHCIIA U €TO !

CBOMCTBA




11.

[TpubmmxEHHbIE BHIYUCICHUS, PAaBUIa
OKpPYIJICHUS], IPUKUIKA U OLICHKA
pe3yibTaTa BEIYMCIECHUN

12.

OCHOBHBIE METO/bI PEILIEHUS LENbIX U
IpOoOHO-pAaLIMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13.

OCHOBHEBIE MCTOABI PCIICHUA LCJIBIX U
IpOOHO-PAlIMOHATIBLHBIX YPABHEHUHN U
HEPaBEHCTB

14.

OCHOBHBIE METOIbI PEILICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15.

16.

MHOro4ieHsl OT OJHOW NEPEMEHHOM.
JleneHue MHOTO4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

MHOTro4IeHBI C TebIMEA KO3 pHUIImeHTaMu.
Teopema Buera

17.

Pemenue cucreM TMHEHHBIX YPaBHEHUN

18.

Pemienue cuctemM TMHEWHBIX YpaBHEHUM

19.

Martpuna cucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurens MaTpulpl 2X2, €ro
F€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIUHCJICHUE €T0 3HAUYCHUS

20.

Onpenenuresib MaTPULBI 2X2, €T0
r€OMETPUUYECKHUI CMBICII U CBOMCTBA;
BBIUMCJIEHUE €T0 3HAUCHUS

21.

[IpumeHeHue onpeaenuTeNs Il peleHus
CHUCTEMbI JINHEHHBIX YpaBHECHUM




22.

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHECHUHN

23.

Pemenne npukitagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24.

Konrponbnas padora: "PanmonanbHele
ypaBHEHMs U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX YpaBHEHUN"

25.

OcHOBHBIE TpaBUIIa U300pPAKEHHS HA
PUCYHKE IIJIOCKOCTH, NapajljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

26.

27.

[oHsATHS cTepeoMeTpHH: TOUYKA, IpsMas,
IJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHUS Ha PUCYHKE
MJIOCKOCTH, MapalieIbHBIX MPSMBIX
(OTpe3KOB), CepeaIuHbI OTPE3Ka
[NousTHS: IepeceKaromuecs MmIOCKOCTH,
NepeceKaronIrecs IpsMasi ¥ IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

28.

[onsTus: nepecexaronuecs MmIOCKOCTH,
nepeceKaronyecs npsimasi 1 miocKocTh;
MOJIYTIPOCTPAHCTBO

29.

MHororpaHHuKkH, H300pa’keHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX OOBEKTOB

30.

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX ULy,
HECYIIECTBYIOIMIUX OOHEKTOB

31.

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE




CIICACTBHUA U3 HUX

32.

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEICTBUS U3 HUX

33.

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
ciencTBus U3 HUX. CriocoObl 3a1aHus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEH

34.

N300paxkeHne ceueHuii mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepes ux
pé6pa. M3o0paxkeHne nepeceyeHmst
MOJYYEHHBIX IJIOCKOCTEN. PackpairBanne
MMOCTPOCHHBIX CCUCHHUI Pa3HBIMHU IIBETAMH

35.

N300pakeHue ceueHuii mupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé6pa. M3obpaxxeHne nepeceyeHmst
MTOJIY4EeHHBIX IUIOCKOCTeN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

36.

N300pakeHne ceueHuii mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxkeHne nepeceyeHmst
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

37.

N300pakeHue ceueHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3obpaxkeHne nepeceyeHust
MIOJIY4E€HHBIX IUI0CKOCTeH. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

38.

Mertox cre1oB I TOCTPOSHUS CeUSHUI




39.

MeTon crienoB 1Sl TOCTPOSHUS CEUCHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IIJIOCKOCTEMN

40.

Mertoa cieoB i MOCTPOSHUS CEUEHUH.
CBoiicTBa nepecevyeHnit MPsIMbIX U
IJIOCKOCTEH

41.

[TocTpoenue ceuenunii B mupamuze, Kyoe mo
TpéM Toukam Ha p&opax. Coznanue
BBIHOCHBIX ‘-IGpTG)KCﬁ U 3aI1MCh 111aroB
MOCTPOEHUS

42.

[TocTpoenue ceuenunii B mupamuse, Kyoe mo
TpéM Toukam Ha pEOpax. Co3ganue
BBIHOCHBIX ‘-ICpTG)KCfI U 3aI1MCh 1I1aroB
MOCTPOEHUS

43.

[TocTpoenue ceuenunii B mupamuse, Kyoe mo
TpéM Toukam Ha pEOpax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aMHCh I1ar0B
MOCTPOEHUS

44.

[MocTpoenue cedenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3naHue
BBIHOCHBIX qepTe>KeI71 " 3aIIMCh IaroB
MMOCTPOCHHUS

45.

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLMOHANIBHBIX oTpe3kax. [logobOue
TPEYroJbHUKOB

46.

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacyeTsl B ceueHHIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUH




47.

KonTponbhas pabota "Akcrombl
crepeoMerpun. Ceuenus"

48.

B3anMHOe pacnosiokeHue NpsIMbIX B
npoctpancTBe. CKpelMBarOLecs IpsMBbIE.
[Ipu3HaKky CKpeIMBaOIUXCS MPSIMbIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

49.

TeopeMa o CylIeCTBOBaHUH U
€AMHCTBEHHOCTH MPSMOI1 MapajiebHON
JAHHOM MIPSMOM, IPOXOAAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXkKAIlEeH Ha TaHHOU
npsmoil. Jlemma o nepeceyeHun
MapajIeNIbHbIX IPSMBIX IIJIOCKOCTBIO

50.

51.

[lapamurensHOCTB Tpex npsMbIX. Teopema o
TPEX MapajuleNIbHBIX NPpsAMBIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

[NapannensHoe npoekTupoBaHue. OCHOBHbBIE
CBOIMCTBA MapaylIeIbHOIO IPOEKTHPOBAHUSI.
N3o00paxkeHue pasHbIX GUryp B
napasuieNbHOM MPOSKINH

52.

LlenTpanbHas mpoekus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOII
MEXAY IPAMBIMU

53.

3aaun Ha JOKa3aTeNbCTBO U
UccleIoBaHue, CBSI3aHHbBIE C
Pacoio’KEHUEM NPSIMBIX B IPOCTPAHCTBE

54.

@OyHKIW, CIOCOObI 3a1aHuUs (PYHKIIHH.
B3aumuo obGpartusle ¢pynkunu. Kommnosumms

byHKIMHA




I'padux GpyHKIUN. DIEeMEHTapHbIE

55. .
npeoOpazoBaHus TpaduKOB QyHKITUN
OO0acTh onpeIeNICHUs] 1 MHOXKECTBO

56. 3HayeHuit pynkuun. Hymn gyHkimm.
[IpomexyTKH 3HaK MMOCTOSIHCTBA
U&THble 1 HEUETHBIC (PYHKITHH.

57. [lepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH ()YHKIIHA
MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.

58. HauOonbiiee 1 HauMeHbllee 3HAYCHUE
(GyHKIIMM HAa IPOMEKYTKE

59 JluneitHast, KBaApaTHUHAS U IPOOHO-

' JuHeRHAs QYHKIIUK
€0 DJeMeHTapHOe UCClieI0BaHUEe U
' mocTpoeHue rpauKoB ATUX QYHKITUH
61 DIeMEHTapHOE HCCIICIOBAaHUE U
' NoCTpoeHHEe rpauKOB ITUX HYHKIIUH
- CreneHsb ¢ 1eTbIM MOKa3aTeneM. buaom
" | Herorona
63 CreneHb ¢ 1eTBIM MIOKa3aTeneM. buaom
' HeroTona
64 CrenenHas GyHKIUS ¢ HATYPAJIbHBIM U
' nesbIM nokaszatenem. E€ cBoiicTBa u rpaduk
65 KonTponbhas pabora: "Crenennas
' ¢yukius. E€ coiictBa u rpadux”
66 ApugpmeTnueckuil KOpeHb HaTypaIbHOM
' CTETIEHU U ero CBOiicTBa
67. Apudmernueckuil KOpeHb HaTypalIbHOMN




CTEIIEHN U €ro CBOMCTBA

[IpeoOpazoBaHus YHCIOBBIX BHIPAKECHUH,

o8 COJEPIKAIMX CTENIEHH M KOPHU
€9 [IpeoOpa3oBaHNs YMCIIOBBIX BBIPAXKECHUH,
' CoJIeprKalluX CTENEHU U KOPHU
20 [IpeoOpazoBaHus YHCIOBBIX BHIPAKECHUH,
" | copmepiKalMX CTENECHH M KOPHH
WppanumonaneHele ypaBHeHUs. OCHOBHBIE
71. METO/IbI PEIIEHNs HPPALMOHAIBHBIX
ypaBHEHUH
WppanmonansHelie ypaBHeHUs1. OCHOBHBIE
72. METOJIbI PCIICHUS UpPaIlnOHAIbHBIX
YpaBHEHUI
WppanuonaneHele ypaBHeHUs1. OCHOBHBIE
73. METO/Ibl pEIICHUS UPPALIMOHAIBHBIX
YpaBHEHUH
24 PaBHOCWMIIBHBIE NTEPEXOBI B PEILIEHUN
' UPPaLlMOHAIIBHBIX YPABHEHUN
75 PaBHOCHUIIBHBIE TEPEXOBI B PEIICHUN
' HppaLMOHATILHBIX YPAaBHEHUN
76 PaBHOCUIIBHBIE NTEPEXOBI B PEILIEHUN
' UPPaLMOHAIIBHBIX YPABHEHUN
77, PaBHOCUIIBHBIE TEPEXOBI B PEIICHUU
UppaLMOHATILHBIX YPaBHEHUH
CaoiicTBa 1 rpauk KOpHS N-0i CTENIEHU
78. Kak (pyHKIIMKM 0OpaTHOMW CTETEHH ¢
HaTypaJIbHBIM I10Ka3aTeJIEM
79. CaoiicTBa 1 rpauK KOpHS N-0i CTENEeHU




Kak (yHKIIUU OOpaTHOW CTETICHH C
HaTypaJIbHBIM MIOKa3aTesIeM

80.

Konrtpomnsnas pabdora: "CBoiicTBa u rpadux
KOpHs n-0¥ creneHu. MppannoHaabHble
ypaBHeHus"

81.

CreneHb ¢ pallMOHATIBHBIM ITOKa3aTeIeM 1
€€ CBOICTBa

82.

CTCHGHB C paI_II/IOHaHBHBIM I10Ka3aTCJIEM U
€€ CBOICTBa

83.

CremneHb ¢ pallMOHATIBHBIM ITOKa3aTeIeM 1
€€ CBOICTBAa

84.

[lonsTHSA: MapauIeIBHOCTD IPSMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
MapaieIbHOCTH NPSIMOM U MJIOCKOCTH.
CaoiicTBa napauieIbHOCTH IPSMOU U
IJI0CKOCTH

85.

I'eomeTpuueckue 3ajaun Ha BEIYMCIIEHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajueIbHOCTBIO MIPSMBIX U MJIOCKOCTEH B
MIPOCTPAHCTBE

86.

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTekKE U
napajiesIbHOTO Apyroi npsmoil. Pacuér
OTHOLUEHUN

87.

[TapannenpHas npoeKUUsl, IPUMEHEHHUE IS
MOCTPOCHHSI CeYeHUH Kyba 1
napasuienenunena. CoicTea
napaJuiesienurea u Ipru3Mbl




88.

HapaﬂneanHe IIJIOCKOCTH. HpI/ISHaKI/I
napaljiI€IbHOCTH ABYX IUIOCKOCTEH

89.

Teopema o mapasuieIbHOCTH U
CANHCTBCHHOCTH ITIJIOCKOCTH, HpOXOI[?IH.[GfI
yepe3 TOUKY, HE IPUHAIEKAITYIO TaHHON
IJIOCKOCTH U CJIE/ICTBUSA U3 HEé

90.

CaoiicTBa napasieabHbIX MIIOCKOCTEN: O
[apajlyIeIbHOCTH MPSIMBIX MIEPECEUEHHUs IIPU
IIEPECEUEHUH JIBYX NTapalIeJIbHbIX
IIJIOCKOCTEN TPEThEU

91.

92.

CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00
OTpE3Kax MmapajuICJIbHBIX IMPAMBIX,
3aKII0YEHHBIX MCXKAY MapalJICJIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
JIBYMsI TTapaIeTbHBIMU MIOCKOCTSIMH

[ToBTOpenue: Teopema [ugaropa Ha
IUIOCKOCTH

93.

HOBTOpCHI/ICZ TPUTOHOMCTPUA
IpAMOYT'OJIbHOT'O TPECYT'OJIbHUKA

94.

CaoiicTBa Ky0a U NpsSIMOYrOJLHOTO
napasuiesenunes1a

95.

Brruncnenue 1aMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM TapajuieNienurnesie

96.

[TokazaTenpHas GyHKIIMA, €€ CBOWCTBA U
rpaduk

97.

Hcnonb3oBanue rpaduka GyHKIUU A7
peleHus ypaBHeHUI

98.

Hcnonb3oBanue rpaduka GyHKIUU IS




peleHus ypaBHeHUI

[TokazaTenpHbIe ypaBHEeHUSI. OCHOBHBIC

99. METOABI PEIICHUS IT0Ka3aTEIbHBIX 1
YpaBHEHHI
IloxazarenbHble ypaBHEHUS. OCHOBHBIE

100. METOBI PEMICHUS ITOKa3aTEeIbHbBIX 1
ypaBHEHUH
IloxazarenbHble ypaBHEHUS. OCHOBHBIE

101. METO/Ibl pCIICHHU: IT0Ka3aTCIbHBIX 1
ypaBHEHUH

100, Kontponbnas padota: "[lokazatenpHas |
¢ynkuus. [TokazarenbHeie ypaBHeHHS"

103. | Jlorapu¢m uucna. CpoiicTBa norapupma 1

104. | Jlorapu¢m uucna. CoiicTBa Jorapupma 1

105. | Jlorapudm yucna. CBoiicTBa norapugpma 1

106. | JlecsaTuHBIC U HATYpaAJIbHbIE JOTapU(PMBI 1

107. | JlecsaTHuHBIC U HATYpalbHbIC JTOTAPUPMBI 1

108, [IpeoOpaszoBaHue BRIpaKEHUH, COIEPKAIIIX |
JorapuQpmsl

100, [IpeoOpa3oBanue BBIpaXKEHUH, COACPIKAIIAX |
sorapupMsl

110, [IpeoOpaszoBaHue BRIpaKEHUH, COIEPIKAIIIX |
JorapuQpmsl

1L Jlorapudmuueckas QyHKIHsL, €€ CBOHCTBA U |
rpadux

112, Jlorapudmudeckas GyHKIINA, €€ CBOWCTBA U |

rpaduk




113.

Hcnonws3zoBanue rpaduka GyHKIUN A5
pelleHNs] ypaBHEHUI

114.

Hcnonp3oBanue rpaduka GyHKIUN 1715
peleHus: ypaBHEHUI

115.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE
METO/Ibl peIeHUS IorapuPMUUECKUX
ypaBHEHUH

116.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC
METO/IbI pEIICHHS Torapu(PMHUUECKIX
ypaBHEHUH

117.

Jlorapudmuueckue ypaBHenus. OCHOBHBIC
METObI PEIICHUS JIOTapU(HPMUIECKUX
YpaBHEHUI

118.

PaBHOCUIIBHBIE TTIEPEXOBI B PEILICHUN
Jorapu(pMUUECcKiX ypaBHEHHMA

119.

PaBHOCUIIBHBIE TEPEXOIbI B PEILICHUU
norapu(pMUUECKUX ypaBHEHUH

120.

KonTponbhas pabora: "Jlorapudmuyeckas
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus "

121.

[lepneHauKyIsApHOCTH MPSAMOMN U
IJI0CKOCTH. [Ipu3HaK nepnesauKyIsspHOCTH
IIPSAMOM U INIOCKOCTHU

122.

[leprieHAMKYASIPHOCTH NPAMOUN 1
I0cKOCTH. [Ipr3HaK nepnesauKyIsIpHOCTH
MIPSIMOM U TNIOCKOCTHU

123.

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOM, MPOXOAIICH
4yepe3 TOUKY IMPOCTPAHCTBA U




NEPIEHAUKYIISIPHOH K MIIOCKOCTH

[InockocTH 1 epreHINKYISIPHBIE UM

124. MpsIMbIE B MHOTOTpaHHHUKAX
125 [InockocTH U NEepHeHIUKYISPHbIE UM
" | mpsiMbIe B MHOTOTPaHHHKAX
126 [Tepnienaukynsip u HakioHHas1. [locTpoeHue
| NepneHIMKYIApa U3 TOYKH Ha PAMYIO
127 Ilepnennukynsap u HaknoHHas. [loctpoenue
" | MepHeHIMKYISpa U3 TOYKU Ha TPIMYIO
128 Teopema o Tpéx nepneHAuKyIsIpax (mpsmas
| umobparHas)
129 Teopema o Tpéx nepneHAuKyIsIpax (npsamas
| umoOpaTHas)
130. | VYrou Mexay CKpenMBarOUIMMHUCS MTPSIMbIMHU
131 [Touck nepneHANKYISAPHBIX MPSAMBIX C
| OMOIIBIO MEPIEHTUKYIISIPHBIX TIOCKOCTEN
132.| OprorosajibHOE NPOEKTUPOBAHHUE
[TocTpoenue ceuenunii Kyoa, MPU3MBI,
133.| mnpaBUILHON MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHOM MPOEKIIUH
ITocTpoenue ceuenuii Kyda, MpU3MBI,
134.| mnpaBWIBHOW MUPaMUJIBI C TOMONIBIO
OPTOrOHAJILHOM MTPOEKIINHU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
135.| muockoctu. IlnockocTy cuMMeTpuii B
MHOTOTpaHHUKAX
136 [Ipu3Hak nepneHIuKyIIpHOCTH NPSIMOUN U

IIJIOCKOCTH KaK CJICACTBUC CUMMCTPHUU




[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér

137. pacCTOSHUN OT TOYKHU J0 ITIOCKOCTH
138 [IpaBunbpHBIE MHOTOTpaHHUKU. PacdyéT
| paccTOsHHUI OT TOYKH 10 IUIOCKOCTH
CriocoObl ONYCTUTh NEPHIEHIUKYIISAPHIL:
139. | cummeTpust, CIBUT TOYKH MO MapajieIbHON
psAMON
140 CaBur no HenapasuienbHON IPSIMOH,
| W3MEHEHHE PacCTOSHUI
Kontponbhas padota "B3anmuoe
141. | pacnonoxeHue npsMbIX U IJIOCKOCTEH B
npoctpaHcTae”
147 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
" | 4MCIOBOrO apryMeHTa
143 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
" | 9MCIOBOrO apryMeHTa
144 ApKcUHYC, apKKOCUHYC M apKTaHT'€HC
" | 4HCIOBOro aprymeHra
145 ApKCHHYC, apKKOCHHYC M ApKTaHT€HC
" | 4HCIIOBOrO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,
146. onpeaeneHue TpPUroHOMETPUISCKUX
(G yHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,
147. | omnpeneneHUe TPUTOHOMETPUYECKUX
(GyHKLMH YUCIOBOTO apryMeHTa
148. | OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI
149. | OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI




150. | OcHOBHbIE TPUTOHOMETpHUUYECKHE (POPMYIIBI 1
151. | OcHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI 1
150, [Ipeobpa3oBanue TPUTOHOMETPUUECKUX |
BBIpAKEHUI
153, IIp606pa39?aHHeTpHFOHOMeTpHHeCKHX |
BBIPAKEHUN
154, [Ipeobpa3oBanue TPUTOHOMETPUUECKUX |
BBIpAKEHUN
155 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
" | BBIpaXKEHUI
156. | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUMN 1
157. | PemeHue TpUrOHOMETPUYECKUX YPaBHECHUN 1
158. | PemeHue TPUrOHOMETPUUECKUX YPaBHEHUI 1
159. | PemeHue TPUrOHOMETPUYECKUX YPaBHEHUHN 1
160. | PemeHue TPUrOHOMETPUUYECKUX YPAaBHEHUMN 1
161. | PemeHne TPUTOHOMETPUUYECKUX YPABHEHUN 1
162. | PemeHue TPUrOHOMETPUYECKUX YPaBHEHUHN 1
KonTponbhast pabora:
163. | "TpuUroHOMETpUYECKHE BBHIPAKEHUSI U 1
TPUTOHOMETPUYECKHE ypaBHEHUSA"
IloBTOpEHME: Yyron MeXAy NpAMBIMU HA
164 IJIOCKOCTH, TPUTOHOMETPHS B |
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB
IloBTOpEHME: Yyroa MexIy
165. | cKpemmBarOIUMUCS MPSIMBIMU B 1

MIPOCTPAHCTBE




166.

FCOMCTpI/I‘IeCKI/Ie MCETOJbI BBIYUCIICHUA YIJIa
MCKAY NPsAMBIMHA B MHOTI'OI'PAaHHHUKAaX

167.

JIByrpanHbIil yroia. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPaHHOIO yIJjia

168.

[lepnenaukynspusle miockocT. CBOICTBA
B3aMMHO MEPIEHIUKYISIPHBIX MIIOCKOCTEN

169.

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEM; TeopeMa O IPSIMOK
IIEpECEUEHUS IBYX IIIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH MITOCKOCTH

170.

[IpssMoyToBHBIN TTapauIeNeuIe T, Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYTOJIbHOTO
napaJuIeJCruIicaa

171.

TeopeMa 0 JuaroHaljiu nmpsaMoyroJibHOIo
napajuiejacnuieana u CICaACTBUC U3 Heé

172.

CrepeomeTpuiecKre U MPUKIIaIHbIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSAMBIX U IJIOCKOCTH

173.

[ToBTOpEeHMeE: cKpenBalouecs npsmole,
napajuiesibHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOT'OTpaHHUKAX

174.

Hapa napajijICJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAIOIHUXCS IIPAMBIX, PACCTOSHHUC
MCKAY CKPCIIHUBAOIIUMUACA IIPAMBIMU B
IMPOCTBIX CUTyallUAX

175.

PaccrostHue oT TOUKH J0 IIIIOCKOCTH,
PacCTOAHUEC OT HpHMOI\/’I J0 IINTOCKOCTH

176.

Brerunciienue paccTossHUN MEXITY




CKPEIIHUBAIOIIUMUCS MPSIMBIMU C TIOMOIIIBIO
MEPIEeHIUKYIAPHON MII0CKOCTH

TpéxrpanHsblil yroy, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema Iudaropa,

177. TEOpPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia
178 DneMeHTHI ChepUIECKO TeOMETPHH:
| reomesnuecKue JIMHUN Ha 3eMie
179.| Konrpomabnas padota "YTisl 1 paccTOsTHUA"
[TocnegoBarenbHOCTH, CIOCOOBI 331aHUS
180. | mociemoBaTeabHOCTEN. MeTon
MaTEMaTHYECKON MHIYKLIMU
MOHOTOHHBIE ¥ OTPaHUYECHHbBIE
181. II0OCJIEAOBATEIBHOCTH. I/ICTOpI/ISI aHaju3a
OECKOHEYHO MaJIbIX
182. | Apudmernydeckas mporpeccus
183. | T'eomeTpuueckas nporpeccus
184 beckoneuHo yObIBaroIasi reoMmeTpuieckast
| mporpeccus
185 CymMa 6eckoHeqHO yObIBaroIei
" | reOMETPUYECKON MPOrpecCUuu
186 JIMHEWHBIN 1 SKCTIOHEHIIMATIbHBIA POCT.
" | UYucno e. PopMyiia CI0KHBIX IPOLEHTOB
187 JIMHEHBIN ¥ SKCTIOHEHIIMAJIbHBINA POCT.
" | Ywucno e. PopMyna CI0KHBIX IIPOLIEHTOB
188 Hcnonb3oBaHue Nporpeccuu 1uisk peleHus
" | peanbHBIX 3a1a4 NPUKIAIHOTO XapaKTepa
189. | KouTponbHas pabora:




"IlocnenoBaTeIbHOCTH U IPOrpeCcCUn’”

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U

190. "
€r0 JJIEMEHTBI
191 [Tupamupaa. Bunel nupamun. [lpaBunbsHas
" mupamuma
192 [Ipusma. [Ipsamasi u HaKJTOHHAS PU3MBI.
" | TlpaBuiabHas npu3Ma
193 [IpsiMont mapasenenunen, NpsMoyroJIbHbIA
" | mapamnenenunen, Kyo
194 Beinmykisie MHOTOrpaHHuKU. Teopema
| Diinepa
Beintykiibie MHOrorpanHuku. Teopema
195.| Oiinepa. IIpaBuibHbIE U TOIYIPABUIBHBIE
MHOTOT'PaHHUKHU
196. | KontpomnbHas paborta "MHororpaHHuKH"
197. | HenpepsiBHBIEC (YHKINU U UX CBOMCTBA
198, Touka pa3pbiBa. ACUMITOTHI Ipah)uKOB
byHKIMI
199 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
" | oTpeske
200 CpoiicTBa (hyHKIIMI HENIPEPHIBHBIX HA
| oTpeske
201, MeTto MHTEpPBAJIOB ISl pEeLICHUS
HEPABEHCTB
202, MeTto MHTEpBaJOB ISl pELICHUS
HEPABCHCTB
503, MeTto MHTEpPBAJIOB ISl pEeLICHUS

HEPABEHCTB




[IpumeHeHne CBONCTB HEMPEPBIBHBIX

204. )
GbyHKIMI 15 penieHus 3a1a4

505, [IpumeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIMH 1S penieHus 3a1a4

206. | IlepBas u Bropasi NpOU3BOAHbIE (DYHKIIUH

207, Onpenenenune, reOMETPUUECKAN CMBICI
IIPOU3BOIHOM

208, Onpenenenne, GU3MUECKUNA CMBICIT
IIPOU3BOJIHON

209, VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMN

510, VYpaBHEHHE KacaTeJIbHOU K TpapuKy
byHKIIIN

211. | IIpou3BOAHBIC AIEMEHTAPHBIX (YHKIIUN

212. | Tlpom3BOAHBIC AIEMEHTAPHBIX (DYHKIIHIA

)13, IIponsBogHas CyMMBI, TPOU3BENEHNUS,
YaCTHOTO U KOMIO3HUIIMU (QYHKITUI

214, [IpousBoaHasi CyMMBbl, TPOU3BEICHHUS,
YaCTHOT'O U KOMIO3UIIMU (QYHKIUI

515, IIponsBogHast CyMMBI, IPOU3BEIEHNUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

216. | KoutponbsHas pabota: "IIpousBogHas"

17, [lonsTe BeKTOpa Ha IVIOCKOCTH U B
IIPOCTPAHCTBE

218.| CymMma BEKTOpOB

219.| Pa3HOCTBH BEKTOPOB

220. | IlpaBuio napamienenuneaa




221.| YMHOXXEHHE BEKTOPA Ha YHCJIO 1
92 PasnoxxeHue BekTopa o 0azucy Tpéx |
| BEKTOPOB, HE JISHKAIIUX B OHON IIIOCKOCTH
223. | CkansipHO€ MPOU3BEICHUE 1
4 Brruncnenue yria Mexay BEeKTOpaMu B !
MIPOCTPAHCTBE
225. | Ilpocreiinme 3a1a4u ¢ BEKTOpaMu 1
226. | Ilpocreiimue 3a1auu ¢ BEKTOpaMu 1
227. | Ilpocteiiue 3aga4u ¢ BEKTOpamMu 1
228. | [Ilpocreitmue 3a1a41 ¢ BEKTOPAMH 1
29 I'pad, cBs3HBII rpad, mpeacTaBieHne |
" | 3axa4u ¢ MOMOUILIO rpada
730 Crenenb (BAJICHTHOCTD) BepIvHbBL [1yTh B |
| rpade. llenu 1 HUKITBI
731 I'padsl Ha mocKOCTH. [lepeBo ciaydaitHOTO |
| DKCIIEpUMEHTa
Cry4daifHple SKCIIEPUMEHTHI (OTIBITHI) U
232.| cmy4aiiHble COOBITHS. DJIEMEHTapHbIE 1
coObITHS (MCXOMBI)
BeposTHOCTB ci1y4aiiHOro cOOBITHS.
13 BeposiTHOCTH COOBITHIT B OIBITaX C |
| paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMU
BeposiTHOCTB Ci1y4aifHOTO COOBITHSI.
34 BeposiTHOCTH COOBITHI B OMBITAaX C |
| pPaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
COOBITUAMHU
235.| Ilepeceuenue, 0ObETMHEHNE MHOKECTB U 1




COOBITHIA, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyna CI0KEHUs BEPOSTHOCTEN

VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

236. | BeposiTHOcTel. DopmMyia ycioBHOM
BEPOATHOCTH
VYcnoBHas BEpOATHOCTh. Y MHOKEHUE
237.| BeposTHOCTEN. DOpMyIa yCIOBHON
BEPOSTHOCTH
238. | ®opmyna NOJHON BEPOSITHOCTU
239.| ®opwmyna baiieca. HezaBucumbie cOOBITHS
240 KomM0OuHaTopHOE IPaBUIIO YMHOKEHUS.
" TlepecranoBku U (haKTOpHAT
241.| Ywucno couetanuid. TpeyronpHuk [lackans
242. | ®dopmyna bmHOMa HproToHa
243 Kontponsnas padora Nel: "I'padsr,
| BEPOATHOCTH, MHOKECTBA, KOMOMHATOPHKA"
bunapHbIii ciiy4aifHbIi ONBIT (MCTIBITAHUE),
h4q. | YOTEX M HEynaUa. HeszaBucumele
| ucnerranus. Cepust HE3aBUCHMBIX
WCTBITAHUH J0 MEPBOTO yCIexa
245 Cepus HE3aBUCUMBIX UCIBITAHUH 110
| mepBoro ycrexa
246. | Cepust HE3aBUCHMBIX UCIIBITaHUM bepHym
247 Cray4aiiHpIi BEIOOP M3 KOHEYHOM
| COBOKYITHOCTH
248 IIpakTuyeckas paboTa ¢ UCIOJIB30BaHUEM
| 2IEKTPOHHBIX TaOIIHUI]
249. | CnyuaiiHag BenuuuHa. Pacnpenenenue




BeposiTHOCTeH. Jnarpamma pacrnpeaeneHus

250.

Omneparuu HaJ CIIy9aifHBIMUA BEJIMYNHAMH.
[Tpumepsl pactipenenenuil. bunapHas
ClydaiiHasi BeJIMYMHA

251.

I'eomeTrpuueckoe pacnpeaeieHue.
bunomuaneHOE pacnpeneeHne

252.

MareMaTnuecKkoe 0KUAAHUE CITy4aliHON
BeJMYuHBI. COBMECTHOE pacrpe/ieieHue
JIBYX CIIy4alHbIX BEJIUYUH

253.

He3aBucumele ciyvaiiHble BEJIMUUHBI.
CBolicTBa MaTEMAaTHYECKOTO OKUIaHUS.
MatemaTrueckoe OXKHUJTaHne OMHAPHOU
CIIy4allHOU BEJIMYUHBI

254.

MareMaTtuueckoe 0XKHIaHNE
reOMETPUUECKOro 1 OMHOMHAILHOTO
pacnpeneneHui

255.

I[I/ICHepCI/I}I " CTAaHAAPTHOC OTKIIOHCHUC

256.

Jlucnepcus OMHApHOM Cy4aifHON
BeJIMYKMHBL. CBOMCTBA AUCTIEPCHH

257.

MarteMaTudeckoe OXKNJaHUC TPOU3BCACHUS
" JUCIICPCUA CYMMBbI HEC3aBHUCHUMBbIX
CHy‘I&ﬁHBIX BCJINYHH

258.

[pakTudeckast paboTa ¢ HCIOJIL30BAaHHEM
AJICKTPOHHBIX TAOJIHUIL

259.

Jucnepcus OMHOMUAIBHOTO
pacnpenenenus. [Ipaktuueckas pabota ¢
HCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHNIL

260.

O00011eHNe U cCUCTEMAaTU3AIM 3HAHUI




Konrtponbnas padora Ne2: "McnbiTanus

261. | bepnymu. Ciny4aifHbple BETUYUHBI U 1 1
pacrnpeneneHus"
262. | OO0oOmeHue 1 cucTeMaTH3aIus 3HAHUI 1
263. | OO0o0OIIeHHE U CHCTEMaTH3aIUsl 3HAHUI 1
264. OO0o001IeHne U CUCTEMATH3AINS 3HAHUHA 1
265. O060011eHNe U cUCTeMaTU3aIus 3HaHUM 1
266 O00011IeHNEe U cUCTEMATU3aLMsl 3HAHUN 1
267. | OO0o0O0IIeHHE U CHCTEMAaTH3aIUsl 3HAHUI 1
568, [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AITHIS |
3HaHuii: "YpaBHeHuA"
560, [ToBTOpeHme, 006001IeHNE, CHCTEMATH3AIUS |
3HaHuit: "OyHkun"
270. | HWroroBas KOHTpoJbHas paboTa 1 1
271. | HWroroBas KOHTpoJIbHas paboTa 1 1
7. HOBTOPCHHC, 0000111eHHE, CHCTEMATH3ALINS |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 72 18

[TPOTPAMME




11 KUIACC

Ne i/

Tema ypoka

KoaunuecTBo 9acoB

Bcero

KonTpoabHble
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpumeHeHre nponu3BOAHON K
rccieoBaHuIo0 (PYHKIMI HAa MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeneHne Mpou3BOAHON K
HCCJIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOAHON K
WCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeHeHre npou3BOAHON K
WCCIIeIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeHeHne mpou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOAHON K
UCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIMHU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U




HAaWMEHBIIIETO 3HAYCHUS HEMPEePhIBHON
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOoJIBIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKLIUU Ha OTpe3Ke

10.

Haxoxnenne HanOOJIBIIIETO U
HaVMEHBILIETO 3HAYEHUS HENTPEPBIBHON

(GyHKINU Ha OTpe3Ke

11.

Haxoxnenne HanOoJIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEIPEPBIBHON
(byHKIIMM Ha OTpe3Ke

12.

Haxoxnenre HanOOJIbIIETo U
HAUMEHBIIIETO 3HAUYCHHUS HEMPEPHIBHON
(GyHKLIUU Ha OTpe3Ke

13.

[IpumeHeHue nporu3BOAHOMN AJIst
HaXO0KJICHUS] HAMITYUIIIETO PEIICHUS B
MPUKJIAHBIX 33a/1a4ax

14.

[IpumeHeHre npou3BOAHOMN IS
HAaxO0JICHUs HAWJIYYLIEro pEeHIeHUs B
MPUKJIAAHBIX 3aa4ax

15.

[IpumeneHne npou3BOIHOM s
OIIpEEIICHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMymnoi Uiu
rpadukoM

16.

[IpumeHeHne npou3BOIHOM s
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyInoi uin
rpadukoM




17. Kommnosurus ¢yHKimii
18. Komnozunus ¢pyHkimii
19. Kommo3urus ¢yHKIwiA
I'eomerpuueckue oOpa3sl ypaBHEHUH Ha
20
' KOOPJIUHATHOMN TIOCKOCTH
['eomeTpuueckue oOpa3bl ypaBHEHUN Ha
21
' KOOPJAMHATHOM IJIOCKOCTH
2> Konrtponsnas pabota: "HccrnenoBanue
’ (GYHKIHHI ¢ TOMOIIBI0 TPOU3BOAHON"
[ToBTOopenue Temsl "KoopauHaTel BEKTOpa
23 P pA P
' Ha MJIOCKOCTH M B POCTpaHCTBE"
4 IToBTOpenue temsl "CkansipHoe
' MPOU3BEICHUE BEKTOPOB"
)5 [ToBTOpeHue Tembl "Brruncienue yria
' MEIKy BEKTOpaMH B IPOCTPAHCTBE"
26 [ToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOH,
' MPOXOASAIICH uepe3 1Be TOUKHU"
7 VYpaBHEeHHE MII0CKOCTH, HOPMAJIb,
' ypaBHEHUE TUIOCKOCTH B OTPE3Kax
)3 YpaBHEHHKE UIOCKOCTH, HOpMaJlb,
' ypaBHEHHUE TUIOCKOCTU B OTpE3Kax
29. BexropHoe npounsBeneHue
30 JIuHeiiHble HEPaBEHCTBA, JTUHEMHOE
' IPOrpaMMHPOBAHNE
31 JInneliHbIE HEPABEHCTBA, JIMHEMHOE
' POrpaMMHUPOBAHUE
32. AHanuTH4YeCKHE METObI pacyeTa yria




MCXKAY NPpAMBIMUA B MHOT'OT'PAHHUKAX

AHAJIUTHYECKHE METObI pacuéTa yria

33 MEXy TUIOCKOCTSIMH B MHOTOTPaHHUKAX
34 dopmyna pacCTOSHUS OT TOUKH J10
' IUIOCKOCTH B KOOPAMHATAX
35 HaxoxaeHnue paccTosiHUNA OT TOUYKHU J10
' IUTOCKOCTH B Ky0e
36 HaxosxaeHue paccTOSHUIM OT TOUKH 10
' TJIOCKOCTH B MPaBUJIBLHON MHpaMUIE
37 KontponbHas paboTa "AHamuTH4EeCKas
' reomerpus"
38, IlepBooOpa3Hasi, 0CHOBHOE CBOICTBO
IepPBOOOPA3HBIX
39 [TepBooOpasHbIe IIeMEHTAPHBIX (YHKIIUH.
' [paBrita HaXOXKISHHUS IEPBOOOPA3HBIX
20, IlepBoOOpa3HbIe HIeMEHTAPHBIX (HYHKIUH.
[IpaBuna HaX0XkIEHUS IEPBOOOPAZHBIX
a1 HNuterpan. ['eomeTpuyeckuii cMbICT
MHTETpaja
4. Beruucnenue onpeneia€éHHoro MHTerpana
o gopmyne Herotona-JleliOHuma
43, Brruncnenue onpenenéHHOro HHTETrpaa
o ¢popmyne Hrrorona-JIeibuuia
[IpumeHeHne MHTErpana Al HaXOXKACHUS
a4 IUIOMIAIEN IUIOCKHUX (UIYp
45, [IpumeHeHne nHTerpana Juisi HAXOXKACHHUS
00BEMOB reOMETPUUECKHUX TEI
46. [pumeps! pemennii audQepeHraIbHbIX




YPaBHEHUI

[Ipumeps! pemiennit AudpepeHnnaITbHbIX

47. b
ypaBHEHUI
MatemaTnueckoe MOJEINpPOBaHHUE
48. pe€albHBIX MPOLECCOB C MOMOIIBIO
nudepeHIMaTbHBIX YPaBHEHUN
49, KonTponbaas padora: "[lepoobpasnast u
uHTerpan”
50 CeueHHst MHOTOTPAaHHUKOB: CTaH/IapTHBIE
' MHOT'OTPaHHUKH
51. CeueHnst MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE
52. IJIOCKOCTH, MIEPECEUEHUS MPSMBIX U
IIOCKOCTEN
53 [lapanienbHble MpsiMbIE U TUIOCKOCTH:
' napasuiebHbIE CEYECHUS
54 [lapannenbHble NpsMbIE U IJIOCKOCTH:
' pacy€T OTHOIICHUI
[lapanienbHble MpsIMbIE U TIOCKOCTH:
55. YTJIBI MEXTY CKPEIIUBAIOIIIUMHUCS
MPSIMBIMU
[lepnenaukynsipHbIe MPSMBIE U INIOCKOCTH:
56 CTaHJapTHBIE NAapbl IEPIEHANKYIIIPHBIX
' TJIOCKOCTEH M MPSIMBIX, CAMMETPUHI
MHOTOTPaHHUKOB
57 [lepnenaukynsipHbIE MPSAMBIE U INIOCKOCTH:
' Teopema O TpeX MEePHEeHIUKYISIpax
58. [lepnenaukynspHbIE MIPSAMBIE U INIOCKOCTH:




BBIUUCJICHUSA JJIMH B MHOT'OI'paHHUKAX

59.

[ToBTOpEHME: TIIOIIAIM MHOTOYTOJIbHUKOB,

(hOopMyITBI IS TUTOIAEH, COOOpasKeHUs
noaoous

60.

HOBTOpeHI/IeZ jomaainu MHOIOyroJIbHUKOB,

dhopMyIBI 15 TUTOIIAEH, COOOpaKEHUS
noxoous

61.

HOBTOpeHI/IeZ rmiomaanu MHOIOyroJIbHUKOB,

(dhopMyIbI 1 TIOIAAEH, COOOpaskeHuUs
noxoous

62.

[Tnomaan ceyeHnit MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXeHUs! TOA00HS

63.

[Tnomaau ceyeHuit MHOrOTPaHHUKOB:
IUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOJ00Us

64.

Konrponsnas padora "[loBropenue:
MHOT'OI'PaHHUKH, CEYEHUS
MHOTOI'paHHUKOB"

65.

Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpaduKu

66.

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

67.

Tpuronomerpudeckue GyHKINH, HX
CBOWCTBA U TpaduKu

68.

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

69.

Tpuronomerpuyeckue GyHKINU, UX




CBOWCTBA U rpaduKu

70.

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU

71.

O160p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

72.

OT100p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

73.

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

74.

Pemenue TPUTOHOMCTPUICCKUX
HCPaBCHCTB

75.

Pemrenne TpuroHoMeTpu4eCKux
HEPaBEHCTB

76.

PerieHne TpUroHOMETPUYECKUX
HEPaBEHCTB

77.

Pemenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

78.

Kontponbnas padota: "I’ paduku
TPUTOHOMETPHUYECKUX ()YHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

79.

O06BéM Tena. O6beM MPSMOYTOIBLHOTO
napaJuiesenunena

80.

3amgaun 00 ynBoeHUH Ky0a, 0 KBaJpaType
Ky0a; O TpUCEKIIUU yTiia




CTepeOMeTpI/I‘IeCKI/IC 3aJa4u, CBA3aHHBIC C

81. 00BEMOM MPSMOYTOJIBHOTO
napaJuiesnenumneaa
WKJIQ/IHBIE 33/1a4U, CBS3aHHBIE C
I )
82. BBIYHCIICHHEM 00bEMA MPSIMOYTOJIBHOTO
napasiesenumneaa
83. OO6BbEM MPSAMOI TPU3MBI
24 CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIE C
' BbIYUCIIEHUEM 00BEMOB PSMOM MTPU3MBI
85 [IpuxnanHelie 3a1a4u, CBsI3aHHBIE C
' 00BEMOM TIPSMOI IIPU3MBI
Boruucnenue o0EMOB Te € TOMOIIBIO
86. ornpenenéHHoro uHrerpaita. Oosém
HAKJIOHHOM MPU3MBI
Breruucnenue o0EMOB TN ¢ ITOMOIIBIO
87. onpenenéHHoro uuterpana. OobpEm
MTUPAMHIBI
28 ®opmyna 06béma nupamuabl. OTHOIIEHUE
' 00bEMOB MUPaAMHU/T C OOIITUM YTIIOM
29 ®opmyna 00bpéMa pamubl. OTHOIIEHUE
' 00BEMOB MTUPAMHE/] C OOIIHM YTIIOM
90 CrepeoMeTpHuecKHe 3a]a41, CBSI3aHHBIE C
' 00BEMaMU HAKIIOHHOM MPU3MBI
91 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
' 00bEMaMK TTMPAMUJIBI
[Tpuxnanueie 3anaun mo Teme "OOBEMBI
92. Ten", CBI3aHHBIC ¢ 00BEMOM HAKIIOHHOU

MIPU3MBI




[Tpuxnanueie 3anaun o Teme "OOBEMBI

93 Ten", CBA3aHHBIE C 00BEMOM MTUPAMUIBI
94 [Ipumenenne o0bEMOB. Boruncnenue
' PacCTOSIHUA 10 IIOCKOCTH
95 Konrtponsnas padora "O6béM
' MHOTOrpaHHuKa"
96 OCHOBHBIE METO/IbI PELIEHHS
' MIOKa3aTeJbHBIX HEPABEHCTB
97 OCHOBHBIC METO/IbI PEIIICHHS
' MOKa3aTebHBIX HEPABEHCTB
o8 OCHOBHBIE METO/IbI PELIEHHS
' MOKa3aTeNbHBIX HEPABEHCTB
99 OCHOBHBIC METO/IbI PEIIICHHS
' MOKA3aTebHBIX HEPABEHCTB
100 OCHOBHBIE METO/IbI PELIEHHS
" | norapuMHYECKUX HEPABEHCTB
101 OCHOBHBIE METO/IbI PELIEHHS
" | nmorapuMHYECKUX HEPABEHCTB
102 OCHOBHBIE METO/IbI PELIEHHS
" | norapuMHYECKUX HEPABEHCTB
103 OCHOBHBIC METO/IbI PEIICHHS
" | nmorapuMHYECKUX HEPABEHCTB
104 OCHOBHBIE METO/IbI PELIEHHS
" | MppaIMOHAILHBIX HEPABEHCTB
105 OCHOBHBIC METO/IbI PEIICHHS
" | MppalMOHAILHBIX HEPABEHCTB
106 OCHOBHBIE METO/IbI PELIEHHS

HMPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHEBIE METObI pCHICHUSA

107. HppalMOHAILHBIX HEPABEHCTB
108 I'paduueckue MeTo B! pemeHus
' HMPPALMOHAIIBHBIX YPABHEHUN
109 I'paduueckue MeTOIbI peLIeHUS
. MPPALMOHAIIBHBIX YPABHEHUI
110 I'paduueckue MeTobI pelieHus
" | moKa3aTeNnbHBIX YpaBHEHHIA
11 I'padmueckue MeTO bl peLIeHHs
' II0Ka3aTEJIbHBIX HEPABEHCTB
112 I'paduueckue MeTo bl pemeHus
" | norapu()MHYECKHMX YpaBHEHHI
113 I'padmueckue MeTO bl pelIeHHs
' norapu(MUUECKIX HEPABEHCTB
114 I'paduueckue MeTObI pereHus
" | norapuMHYECKUX HEPABEHCTB
I'paduueckue MeTOBI peneHus
115. MMOKa3aTeIbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUH
I'paduueckne METOIBI peleHuUs
116. MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN
I'paduueckue MeTo bl perieHus
117. MIOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX
HEPaBEHCTB
I'padmueckue MeTo bl peLIeHHs
118. MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX

HEPABEHCTB




KonTponbhas pabora: "UpparnmonansHeie,

119. MOKa3aTeIbHbIC U JOTapU(PMUUECKHE
HepaBeHCTBa"
[unuHapuueckast IOBEPXHOCTb,
120. | oOpa3yromye HUINHAPUIECKOM
MIOBEPXHOCTHU
121 Humuaap. [IpsaMoit kpyroBor HUIMHAP.
" | TLnommams MOBEPXHOCTH IMJIMHAPA
122 Konnueckast noBepxHOCTh, 00pa3yromme
" | konmyeckoi nmosepxuoctu. Konyc
123 CedeHue KOHyca MIOCKOCTHIO,
" | mapaiienbHOM MIOCKOCTH OCHOBAHUS
124 Yceuénnblil konyc. M300paxeHne KOHycOB
" | M yCeuEéHHBIX KOHYCOB
125 [Tnomaas 6OKOBOM MOBEPXHOCTH U MOTHOM
" | IOBEPXHOCTH KOHYyCa
126 [Tnomaabs 60KOBOM MOBEPXHOCTH U MOJIHOM
" | mOBEpPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aJauu Ha
127. | 1o0Ka3aTelabCTBO M BEIUHMCIICHUE,
IIOCTPOCHHUEM CEYEHUH LIWIMHIPA, KOHYCa
CrepeomeTpuueckue 3aJau Ha
128. | noka3aTenbCTBO M BBIYUCIIEHUE,
IIOCTPOECHHUEM CEUEHU HUINHAPA, KOHyCa
129 [IpuxnanHble 3a1auu, CBSI3aHHBIE C
" IWIMHIPOM
130 [IpuknagHelie 3a7a4M, CBSI3aHHbBIE C

HWIHHAPOM




131.

Codepa n map

132.

ITepeceuenue chepsl u mapa ¢
tockocThio. Kacanne mapa u cdepsl
IUIOCKOCTBI0. By 1 n3obpaxeHnue mapa

133.

[lepeceuenue chepsl u mapa ¢
tockocTeio. Kacanue mapa u ceps
IUTOCKOCTHI0. B 1 m300paxkenue mapa

134.

VYpasaenune chepsl. [Inomans chepsr u eé
yacreu

135.

CummMmetpus cdepsl 1 mapa

136.

CrepeomeTpuueckue 3a1a4i Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHUC, CBSI3aHHBIC
co c(epoii u mapom, MOCTPOCHUEM UX
CCUCHUI TIOCKOCTHIO

137.

CrepeomeTpruyecKue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUEC, CBSI3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO

138.

[puknaaHbIe 3a1a9H, CBSI3aHHBIE CO
chepoit u mapom

139.

[ToBTOpEeHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIUHCJICHHS B OKPY>KHOCTH, CTAHIaPTHBIE
noxoous

140.

Pazauunnie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOT'OIr'paHHUKOB

141.

3anaun no Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

142.

3agaun o Teme "Tena U TOBEPXHOCTH




BpauieHus"

143.

KonTponbhas pabora "Tena u
MOBEPXHOCTHU BpaleHus"

144.

O0béM umuHIpa. Teopema 06 00BEMe
NPSIMOTO IIMJIHHPA

145.

Brranciienne 00bEMOB TEI ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpEM KoHyca

146.

[Tnomaan 60KOBOM U MOJIHOM MOBEPXHOCTH
KOHYyCa

147.

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMOB IIMIIHH/IPA, KOHYCa

148.

[Tpuxnanueie 3anaun mo Teme "OOBEMBI U
IJI0IA M TOBEPXHOCTEN Ten"

149.

O0BEM mapa ¥ mapoBOro CEKTopa.
Teopema 06 o0wEme mapa. [nomaas
cdepbl. CTepeoMeTprUecKUe 3a/1a4H,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB II1apa,
IIIAPOBOT'0 CETMEHTA M IIAPOBOT0 CEKTOpa

150.

[Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", cBsI3aHHbIE ¢ 00BEMOM I1apa U
wiomaapio cepbl. COOTHOMICHHS MEKITY
IUIOLIAISIMH TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TE

151.

[TomoGHBIC TENa B IPOCTPAHCTBE.
N3menenne o0wEMa ipu o 100uu.
CrepeoMeTpHueCKHe 3a]a4H, CBSI3aHHBIC C
BBIUHCIICHHEM 00BbEMOB TeJl U TUIOMIA e
MOBEPXHOCTEH




KonTponbnas pabora "[lnomanu

152. MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TEN"
KommnekcHele uncna. AnreOpandeckas u
153. TpUTOHOMETpUYecKast pOpMBI 3aruCH
KOMILUIEKCHOI'O YHCIIa
KommiekcHbie uncna. Anredpandeckas u
154. TPUTOHOMETpHUECKasi POPMBI 3alHCU
KOMILUIEKCHOT'O YHCIIa
155 Apudmernueckue onepanuu ¢
" | KOMIUIEKCHBIMHU YMCIIAMH
156 ApubmMeTnueckue oreparuu ¢
" | KOMIUIEKCHBIMHU YUCIIAMH
157 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
" | KOOpIMHATHOMW IIOCKOCTH
158 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
" | KOOpAMHATHOM MIIOCKOCTH
159 ®opmyna Myaspa. Kopau n-oii crenenu us
" | KOMIUIEKCHOTO 9UCIIa
160 ®opmyna Myaspa. KopHu n-oii crenenu u3
" | KOMIUIEKCHOTO YHCIia
IIpumeHeHne KOMIUIEKCHBIX YU CEIT JUIs
161. peteHuss GU3NIECKUX U TEOMETPUIECKUX
3az1a4y
162 KonTponbhas pabora: "KomruiekcHsie
" | uncna"
163. HatypanbHble u niensle yucna
164. HarypanbHble U 1ienbie yucia
165. [IpumeHeHne MPU3HAKOB IEIUMOCTH




OCIbIX YHCCII

[IpumeHeHne MPU3HAKOB IEIMMOCTH

166.
LIEJIBIX YHCET
16 [IpumeHeHre MpU3HAKOB IEIUMOCTH
7 nensix yncena: HOJl u HOK
168, [IpumeneHne MpU3HAKOB JIETUMOCTH
uensix yucesn: HOJl u HOK
169 [IpumeHeHre MpU3HAKOB AEIUMOCTH
' LEJIBIX YUCEJI: OCTATKU MO MOJYJIIO
170. [IpumeHeHnre MPU3HAKOB ICIUMOCTH

LEJIBIX YUCEI: OCTAaTKH IO MOAYIJIIO

IIpumeHeHne MPU3HAKOB JIEIUMOCTH
171. LEJIBIX YHUCell: anroput™ EBxinaa s
penreHus 3a1a4 B LEIbIX YUCIax

Kontponbnast padota: "Teopus menbix

172. "
quCen
Cucrema 1 COBOKYITHOCTh YPaBHEHHI.
173. PaBHOCHIBHBIC CUCTEMBI M CHCTEMBI-
CIIEICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.
174. PaBHOCHIBLHBIC CHCTEMBI U CUCTEMbI-
CIEICTBUS
175. OCHOBHBIE METO/bI PEIICHUS CUCTEM U
COBOKYIIHOCTEH pallMOHAJIbHBIX YPAaBHEHUU
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
176. COBOKYITHOCTEH HUpPALUOHAIIBHBIX

ypaBHEHUH

177. OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U




COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUH

178.

OCHOBHBIE METOIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHBIX
YpaBHEHUI

179.

OCHOBHBIE METOBI PEIIEHUS CUCTEM H
COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUH

180.

OCHOBHBIE MCTOAbI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

181.

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 337134 U3
pa3MyHbIX 00JacTel HAyKH U peatbHOM
KHU3HU, UHTEPIIPETALUS MOTYYEHHBIX
pe3yinbTaToB

182.

[IpumeneHue cucTeM K peleHuto
MaTeMaTHYeCKHX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JaCTell HAYKU U peanbHON
KHU3HU, UHTEPIPETaIUs OTy4eHHBIX
pe3yabTaToOB

183.

IIpuMeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKHX 3a71a4 U 3a7a4 u3
pa3IUYHbBIX 00JaCTeil HAYKU U peanbHON
KHU3HU, UHTEPIPETAUs MOJTyYSHHbBIX
pe3yabTaTOB

184.

Konrponsnas padora: "Cucremsl
pannoHaIBHBIX, HPPAIIMOHATBHBIX
MOKa3aTeNIbHBIX U JOrapu()MUIECKUX




ypaBHEHHIT"

185. PanmonanpHbIe ypaBHEHHS C TapaMeTpaMHu
186. PanmonaneHble HEpaBeHCTBaA C
rapaMeTpamu
187. PannonanbHbIE CUCTEMBI C TAapaMeTpaMu
188 HppanroHaneHble ypaBHEHHS,
" | HepaBeHCTBA C IIapaMeTPaMu
189 HppauroHanbHbIE CUCTEMBI C
| mapaMerpamu
190 [loka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
| mapaMerpamu
191. Iloka3aTenbHbIe CUCTEMBI C IaPAMETPAMU
19 Jlorapudmuueckue ypaBHEHUS,
" | HepaBeHCTBa C MapaMeTPaMu
193 Jlorapudmuueckne CUCTEMBI C
" | mapamerpamu
104, TpuronomeTpuueckue ypaBHEHUs €
rnapamMeTpamu
195 TpuroHomeTpuuecKue HEPaBEeHCTBA C
" | mapamerpamu
196 TpuroHomeTpruuecKrue CUCTEMBI C
" | mapamerpammu
[TocTpoenue u ucciegoBaHue
197 MaTeMaTUYECKUX MOJENEHN peabHbIX
' CUTYalLlM C IIOMOILBIO YPAaBHEHUH C
rnapamMeTpamu
198 [TocTpoenue u ucciegoBaHue

MaTE€MaTH4YCCKHUX MOI{GJ’IGfI PCaJIbHBIX




CUTYyalluH C MOMOIIBIO CUCTEM YpaBHEHUH
C rmapameTpaMu

199.

[TocTpoenue u ucciegoBaHue
MaTEMATHYCCKUX MOI[GJIGI\/'I PCATBHBIX
CUTYaLIMI C MOMOIIbIO CUCTEM YPaBHEHHI
C mapaMeTpaMu

200.

Kontponbnas padota: "3amaun ¢
napamerpamu"

201.

JIBmkeHus npoctpancTBa. OToOpaskeHusl.
JIBrokeHus U paBeHCTBO Guryp. O6mme
CBOMCTBA JBUKECHUI

202.

Buasl nBrkeHUi: napauiesIbHbIA EPEHOC,
LICHTPAJIbHAsA CHMMETPUS, 3€pKaJIbHAS
CUMMETPHUS, IOBOPOT BOKPYT MPAMOM

203.

[IpeobpazoBanus noxoous. [Ipsmas u
ctepa Ditnepa

204.

FGOMGTpI/I‘-ICCKI/IC 3aa4u Ha IPUMCHCHUC
JABUIKCHUA

205.

Kontponbnas padota "BekTops! B
npocrpaHcTae”

206.

Ob6o6marommee noroperue 11 mousTuit u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"[TapannenbHOCTh NMPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

207.

O6o6matommee nopropenue 11 mousTuii u
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTtemaTusanus 3HaHuii: "BekTopsl B




npoctpaHcTae”

208.

O6o06matomiee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—11 kaccos,
cuUcTeMaTH3alys 3HaHuil: "BekTopsl B
npocTpaHcTae”

2009.

Oo6o06matomee moBropeHue 11 moHATHI 1
MeToA0B Kypca reomerpun 10-11 kmaccos,
cucreMaTu3aiug 3HaHui: "O0beM
MHOrOrpaHHuka"

210.

Oo6o6matomee moBropeHue 11 MoHATHI 1
MeToJ10B Kypca reomeTpun 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "O0beM
MHOrOrpaHHuKa"

211.

O6o6mratommee noroperue 11 nousTuit u
MeTOJ10B Kypca reomeTpun 10—11 kmaccos,
cuctemaTtn3anms 3Hagnii: "Ilmomann
MIOBEPXHOCTU U 00BEMBI KPYIJIbIX Te"

212.

Ob6o6mratommee noroperue 11 nousTuit u
MeTOJ10B Kypca reomeTpun 10—11 kimaccos,
cucteMatusanus 3gaguii: "Inomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TN

213.

KOHTpOJIbHAsA paboTa

214.

KOHTpOJIbHAs paboTa

215.

HepasenctBo YeOrimena. Teopema
UYeonimena. Teopema beprymu. 3akon
OOJIBIITUX YHCETT

216.

Hepagenctso YeObimera. Teopema
Yeonimena. Teopema beprymu. 3akon




OOJIBIINX YHUCEN

217.

HepasenctBo Yebrimena. Teopema
YeoOrmmeBa. Teopema beprymmm. 3akoH
OOJIBIITUX YHCETT

218.

Br160pouHbIl METO UCCIIEIOBAHMIA

219.

[TpakTrueckas paboTa ¢ UCTIOJIb30BAaHUEM
3JIEKTPOHHBIX TaOJIHUIL

220.

I'enepanbHas COBOKYITHOCTb U CIIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapaktepuctukamu. OLieHKa CpeHEro U
JUCIIEPCUN TEHEPAIBHOM COBOKYITHOCTH C
MTOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

221.

I'enepanbHasg COBOKYITHOCTb U CIIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctukamu. OLieHKa CpeHEro U
JUCIIEPCUN TEHEPAIbHON COBOKYITHOCTH C
MIOMOIIIBIO BEIOOPOYHBIX XapaKTEPUCTHK

222.

OneHnBaHNe BEpOSTHOCTEN COOBITHI IO
BBIOOpKE

223.

Crartuctuueckas runoresa. [Iposepka
MPOCTEUIIINX TUITOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX pacipeiesieHui

224.

Craructuueckas runoresa. [Iposepka
MPOCTEUIIINX TUIIOTE3 C TOMOIIBIO CBOMCTB
W3YYECHHBIX PaclpeIeICHUI

225.

[Ipaktuyeckast paboTa ¢ UCIOIB30BAHUEM
3JIEKTPOHHBIX TAOJIHUI]

226.

[IpuMepbl HENPEPBIBHBIX CIyYaHBIX




BCIINYHH. CDYHKI_II/IH IINIOTHOCTH
BEPOATHOCTHU

PaBHoMepHOe pacnpenenenue. [Ipumepsl

227. | 3ajpad, IpUBOISIIMX K IOKA3aTEIbHOMY U K
HOpPMAaJIbHOMY paclpeieIeHUsIM
8 @OyHKIMS MIIOTHOCTH BEPOSATHOCTH
" | [OKa3aTeabHOro pacIpeeeH s
9 OyHKIMS MIIOTHOCTH BEPOATHOCTH
" | HOPMAJBHOTO pacmpee/IeH s
IlocnenoBaTenbHOCTh OJMHOYHBIX
230. | ©He3aBHCHMBIX coObITHH. [IpuMep 3amaun,
NpUBOAAIICH K pactpenenenuto [lyaccona
731 [IpakTuyeckas paboTa ¢ UCIOJIB30BaHHEM
" | DJIEKTPOHHBIX TAOJIHIL
232 KoBapuanus aByX ciiy4allHbIX BEJIWYHWH.
" | KoadduumenT koppesiun
233. | CoBmecTHbIe HaOIIOIEHUS JIBYX BEIMYUH
234. | BbIOOpOYHBIH KOIPHUIUESHT KOPPEIISAIIIH
735 Paznuune Mex 1y TMHENHOMN CBA3BIO U
" | NPUYMHHO-CIIEICTBEHHOM CBA3BIO
236. | JluneliHas perpeccus
)37 [Ipaktuyeckas paboTa ¢ UCIOIb30BaHUEM
" | 2JeKTpOHHBIX TabHIY
[IpencraBneHne JaHHBIX C TOMOIIBIO
238. | Tabnui U AUarpamm, onucaTeIbHas
CTaTUCTHKA
739 OnbITHI ¢ PABHOBO3MOXHBIMU

3JI€MEHTAPHBIMU COOBITUSIMHU




240.

Beruucnenue BeposTHOCTEH cOOBITHH €
IpUMeHeHHeM (hopMyIl

241.

Brruncnenue BeposiTHOCTEN COOBITUH C
IPUMEHEHHEM TpapUUECKUX METOIOB:
KOOpAMHATHAS IpsMasi, 1epeBo, AuarpaMma
Diinepa

242.

CrnyyaiiHble BEIMUUHBI U paclIpeieiCHUS

243.

MareMaTnueckoe 0KUAAHUE CIIy4alHOU
BEJINYUHBI

244.

MaremaTuueckoe OKHIaHue CIydyalHOU
BEJINYNHEI

245.

Kontpoinbnas padota: "BeposiTHOCT 1
CTaTUCTUKA"

246.

Beruucnenue BeposTHOCTE cOOBITHH €
npuMeHeHneM Gopmyil u rpadpudecKux
METOZIOB

247.

Beruuciienue BeposTHOCTE cOOBITHI €
npUMeHeHHeM (opMyIl U rpauyecKux
METOZIOB

248.

CrnyyaiiHble BEJIMUUHBI U pacTIpeesICHUS.
MareMaTtuueckoe 0KUAAHUE CIIydalHOU
BEJINYUHBI

249.

[ToBTOpEeHME, 0000IICHNE U
cucTeMaTH3aIus 3HaHUI

250.

Uctopust pa3BuTHSsI CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI




251.

Hctopust pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ POJib B pa3BUTHUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

252.

Hctopus pa3Buths cTrepeoMeTprun Kak
HayKU U €€ poJib B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

253.

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

254.

Hctopus pa3ButHs CTEpeOMETPUN KaK
HAaYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

255.

Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKHd U €€ poJb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

256.

Hctopus pa3BuTHs CTEPEOMETPUH KaK
HAaYKH U €€ POJIb B pA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

257.

[ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

258.

[ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUs
3HaHui: "YpaBHeHUA"




[ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs

259. | 3HaHuii: "YpaBHeHUsA. CUCTEMBI
ypaBHEHUN"
260, [ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3aIUS
3HaHui: "HepaBencrsa"
261, [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3ATIHS
3Hanuii: "HepaBencrtna"
262 [ToBTOpenue, 0000IIEHNE, CUCTEMATU3ALIUS
" | 3unanwii: "Hepasencrsa"
263 IToBTOpenue, 00001IeHNE, CUCTEMAaTH3ALIMS
' 3HaHuii: "[IponsBoanas u e€ npumenenue"
264 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS
" | suanwmit: "TIpousBoaHas u eé npuMeHeHue"
265 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALHS
' 3HaHui: "[Ipon3BoaHas u e€ npumeHenue"
266, [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTH3aLUS
3HaHui: "MHTErpan u ero npumeHenue"
267 IToBTrOpenue, 00001IeHNE, CUCTEMATH3ALHS
" | 3Haswmii: "®ysxnun"
263 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
| 3Haswmii: "®ysxuun"
269 IloBTOpenue, 00001IEeHNE, CUCTEMATH3ALIHS
" | 3HaHuil: "®yHKIMK"
270. | WroroBas KOHTpoJibHas padboTa
271. | HTtoroBas KOHTpOJIbHas paboTa
72 IloBTrOpenue, 00001IIEHNE, CUCTEMATH3ALIHS

3HaHUU
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ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI

10 KUIACC

Kon
NPoBepPsAEMOro
pe3yJabTara

1

IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHEero 001ero o0pazoBaHus

Yucaa ¥ BEIYUCICHUS

1.1

OnepupoBaTh TOHSATHSIMH: palMOHAIBHOE W JIEHCTBHTENBHOE YHCIIO,
OOBIKHOBEHHAS M JICCSITUYHASI IPOOBH, MPOIICHTHI

1.2

BbimonHATe  apudMeTHyeckue  ONepamuu ¢ palHOHANBHBIMH U
JIeACTBUTEIILHBIMU YU CIIAMU

1.3

BrmonHaTe npubnmkEHHbIE BEIUKUCICHHUS, UCIIONB3YS MIPAaBHIIa OKPYTJIEHUS,
JenaTh NPUKUAKY U OLIEHKY pe3ysbTaTa BIYMCICHUI

1.4

OHCpI/IpOBaTB MOHATHUAMU: CTCIICHb C MLECJbIM II0OKA3aTCJICM, CTaHAAPTHas
(bopMa 3allCU JCHCTBUTEIHHOIO quciia, KOpCHb HaTypaHLHOﬁ CTCIICHU,
HCIIOJIb30BAaTh IMOAXOAAIIYIO (I)OpMy 3allMCH JICUCTBUTECIIBHBIX YHCEN IS
PEIICHUA MMPAKTUYCCKUX 3ada4 U NPEACTABJICHUA JaHHBIX

1.5

OnepupoBaTh NOHATUAMHU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBLHOTO YTJIa;
UCIONB30BaTh  3alMCh  NPOM3BOJBHOIO  yria  uepe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIUN

VYpaBHEeHUs 1 HEPaBEHCTBA

2.1

OnepupoBaTh MOHATHUSIMU: TOXIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
paluoHaIbHOE, UppALOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHUE

22

BomonHaTe npeobpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHUI U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS

2.3

BeimonHATe nmpeoOpa3zoBaHus LENBIX, PALMOHATIBHBIX U HPPAIMOHAIBHBIX
BBIDQXCHUM M pellaTb OCHOBHBIE THIBI LENBIX, pAalUOHAIBHBIX U
VPPaLMOHAIIbHBIX YPABHECHUN U HEPABEHCTB

24

HpI/IMCHSITI) YpaBHCHHA W HEPABCHCTBA MJId PCUHICHUA MATEMAaTHYCCKUX
3a/a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIACTeH HAYKU M pealbHON KU3HU

2.5

MOI[GJII/IpOBaTI) pCaJIbHBIC CUTyallUM Ha SA3BbIKC aJIFe6pBI, COCTAaBJIATH
BBIPAXXCHUA, YpPABHCHHA, HCPABCHCTBA II0 YCJIOBHIO 3aJlaud, HCCICAOBATH
IMOCTPOCHHBIC MOJACIIN C UCITIOJIB30BAHHUEM allrapara anre6pbl

OyHKIMH U TpaPuKH

3.1

OnepupoBath MOHATHIMU: (PYHKIHSI, CIOCOOBI 3aMaHusl GYHKIMU, 00JIacTh
OTIpeNIeTICHUs] W MHOXKECTBO 3HaueHWH (QyHKIUU, Tpaduk QyHKIUH,




B3aMMHO OOpaTHbIE PYHKLINUU

OHCpI/IpOBaTB NOHATUSIMM: YETHOCTh M HEYETHOCTH (by'HKI_II/II/I, HYJIn

32 (yHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 WcnonpzoBathk rpaduku GyHKUKN 1)1 pelIeHus] ypaBHEHUI
34 Crtpouth 1 yuTaTh rpaduKu TUHEHHOW (YHKIUH, KBAPATUIHONW (YHKIIUH,
CTETIeHHO! (PYHKIIMH C LEJBIM MTOKa3aTesleM
Hcnonb3oBate rpaduku (yHKUMH A0 MCCIEIOBAHUSA IIPOLIECCOB U
3.5 3aBHCUMOCTEH NpPU pEIIeHUM 3a7ad W3 JAPYrMX YYeOHBIX INPEIMETOB U
peabHOU KHU3HHU, BBIPAXaTh (YOPMYJIaMH 3aBUCUMOCTH MEXKIY BETUINHAMHU
4 Hauana MmaTemMaTuueckoro aHanusa
41 OnepupoBaTh HOHATUSAMH: IOCIEA0BATEIbHOCTb, apupMeTHUecKass MU
) reoMeTpryecKast POrpecCun
40 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBaloOlass TeOMETpUYecKas
’ nporpeccus, CyMma 0€CKOHEYHO YObIBaroOIIel TeOMETPHUYECKON IPOTrpeccuu
4.3 3agaBaTh OCIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCO0AMU
44 Hcnonp30oBaTh CBOMCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCUA IS
’ peleHus peaqbHbIX 3a]1a4 MPUKIIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OIIEPALIUH HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIH — ammapaT Il ONHCAaHUS
5.2 peasbHBIX MPOIIECCOB U SIBICHUM, PU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
MpeIMETOB
53 OnepupoBaTh  HOHATUAMM:  ONpENEJCHHE,  Teopema,  CIEACTBHUE,
JI0Ka3aTeTbCTBO
11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero o0pa3oBaHus
pe3yjabTara
1 YHucna v BIYKCICHUS
OmnepupoBaTh MNOHATHSAMU: HATypallbHOE, LEJI0€ 4YHCIO0; HCIOJIb30BaTh
1.1 MPU3HAKY JEJITUMOCTH LENbIX YUCEN, Pa3JIOXKEHHE YUCJIa Ha IPOCThHIE
MHOXHTEJH JJIs1 PELICHUs 3314
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PAl[MOHAIIBHBIM IIOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: Jorapu(M 4HuCIIa, JECSITUYHbIE U HATypajbHbIE
) siorapuMbl
2 YpaBHEHHs U HEPABEHCTBA
2.1 [lpumeHsTh CBOMCTBA CTEHNEHM [UId MNPeoOpa3oBaHMs  BBIPAKECHUIH,




OINCpUPOBATHL TMOHATHUAMU: IIOKA3aTCIIBHOC YPAaBHCHHC ©W HCPABCHCTBO,
peiraTb OCHOBHBIC THIIBI ITOKA3aTCIbHBIX ypaBHCHI/If/'I 1 HCPABCHCTB

2.2

BbimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJEpXKALUX JIOTapu(MBbl;
ONEepUpPOBATh MOHATUSMU: JIOTApU(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YpaBHEHUI U HEPaBEHCTB

2.3

Haxoaute peuICHNA HpOCTGﬁIHHX TPUTOHOMCTPHYCCKUX HCPABCHCTB

24

OnepupoBaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YpPAaBHEHUN U €€ pelleHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUM JJIs pelIeHHs MPAKTHUECKUX
3a1a4y

2.5

Haxonuts pemeHus npoCTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB

2.6

MonenupoBaTh peanbHble CUTyalldd Ha s3bIKe anreOpbl, COCTaBIATH
BBIPAXXEHMsI, YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI 0 YCIOBHUIO 3a/layH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCTIONIb30BAaHUEM amrapaTa anreOpbl

OyHKIMH U TpapUKH

3.1

OnepupoBaTh HNOHATUAMM: IEpUOAMYECKass (QYHKIMS, IPOMEKYTKH
MOHOTOHHOCTH ()YHKIMH, TOYKH IKCTpeMyMma (yHKUUHU, HauOoJblIiee U
HaVMEHbIIee 3HAa4eHUs (DYHKIMH HA TPOMEKYTKE; MUCIOIB30BATH UX IS
uccnenoBaHus (pyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh HNOHATHAMU: TPapUKH MOKa3aTEIbHOMH, JOrapupMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIMNA; H300pakaTb HUX HAa KOOPJAUHATHOM
IUIOCKOCTH U UCIIOJIb30BATh JJIsl PEILICHUS] YPaBHEHHUM U HEPABEHCTB

33

34

N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Tpa(UKH JIUHEHHBIX ypaBHEHUH
Y MCII0JIb30BaTh UX IS PELIEHUs CUCTEMBI JINHEHHBIX ypaBHEHUN
Hcnonb3oBate rpaduku (yHKUMH A0 MCCIEIOBAHUSA IIPOLIECCOB U
3aBHCUMOCTEH U3 JPYruX y4eOHBIX TUCIUILIHH

Hauana MmaTeMaTnueckoro aHajimsa

4.1

OnepupoBaTh MOHATUSAMU: HETIpepbIBHAS (DYHKIMSA, IPOU3BOJHAS (PYHKIUH;
HCIIOJIb30BaTh N'€OMETPUYECKUI M (PU3NUECKHUIM CMBICT MPOU3BOIHON AJIst
pemenus 3ana4y

4.2

HaxonuTh  mpoM3BOAHBIE  DJIEMEHTApHBIX  (DYHKIMH,  BBIYUCIATDH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (DYHKLIUH

4.3

Hcnonp30BaTh  NPOM3BOAHYIO  JUIS  HMCCIEAOBaHMSA  (QYyHKIMM  HA
MOHOTOHHOCTh M JKCTPEMYMBI, NPUMEHSTh Pe3yIbTaThl MCCIEIOBAHUS K
MOCTPOEHHIO rPpahUKOB

4.4

Hcnons3oBaTh IPOU3BOJHYIO I HAXOXIACHHA HAWJIYYIICIO PCIICHUS B
IMPUKIaAHBIX, B TOM YHCJIC COIUAJIbHO-DKOHOMUYCCKHUX, 3a1adax

4.5

OnepupoBaTh MOHATUSAMHU: IHepBooOpa3Has W HMHTErpaj; IOHHUMATh
reOMEeTPUYECKUN 1 (PU3MUECKUI CMBICT UHTETpajia

4.6

Haxonuth mepBooOpa3Hbie 3JIeMEHTAPHBIX (YHKIUN, BBIYUCIISATh HHTETPAI
o ¢popmyie Herotona — JleiiOHua




4.7

Pemars MMPUKIAAHBIC 3ada4i, B TOM YUCIIC COLUAIbBHO-3KOHOMHYCCKOIo "
(bu3H9IecKoro xapakrepa, CpeICTBAMU MaTEMAaTHYECKOTO aHAIIN3a




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPRAHUSA

Kon
1 Uucna u BBIYUCIECHUS
Panmonanenple  uyncna.  OOBIKHOBEHHBIE M JECATHYHBIC JIPOOHM, MPOILECHTHI,
11 OecKOHEUYHbIE MepUOINYECKUe Apodu. ApudMeTHIecKue onepanuu ¢ pauoHaIbHBIMU
' qrcliaMu, TPeoOpa30BaHus YUCIOBBIX BhipakeHul. [IpuMenenue apobeit u mporeHToB
JUTSL pELICHMS IPUKJIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTpacied 3HAaHUW U PEeaJIbHOW KU3HU
JeiicTBuTenpHbIe Yncia. ParioHansHble M HppalMOHAIbHbBIC YUCia. ApH(pMEeTHIeCKHIe
1.2 | omepaumuu ¢ JOEHCTBUTENBbHBIMH uuciaaMH. [IpuOnuKEHHbIE BBIUMCICHHS, MpaBUiIa
OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3y/ibTaTa BEIYMCICHUN
Crenens ¢ menbiM okaszateneMm. CtanaaptHas Gopma 3armucu 1eMCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonb3oBanue MOIXOASImIEH (OpPMBI 3aMCH IEHCTBUTEIBHBIX YHCEN I PELICHUS
MPaKTUYECKUX 3a/1a4 U NPEICTABICHUS] TaHHBIX
14 ApudmMeTnueckuii KOpeHb HATypaJbHOW cTerneHH. JIeHCTBUSA ¢ apupMETHYCCKUMHU
’ KOPHSIMHM HaTypajbHON CTEIIEHU
15 CuHyC, KOCHMHYC U TaHI'€HC YHCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHMCIOBOTO apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnmecTBa v TOXKIECTBEHHBIE MPEOOPa30OBaAHUS
29 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
’ (hopmyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHUA. HepaBeHCTBO, pellleHHME HepaBeHCTBAa. Meton
MHTEPBAJIOB
2.4 | Pewenue nensix U 1poOHO-pallMOHATIBHBIX YPAaBHEHNUI U HEPABEHCTB
2.5 Pelenre nppaloHanbHBIX YPABHEHUN U HEPABEHCTB
2.6 Penienue TpuroHOMETpUYECKUX YpaBHEHUN
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHUX 3a]1a4 U 3a]1a4 U3
' pa3NUYHBIX 001acTEl HAYKH U pPeabHOM KU3HU
3 OyHKIMYU ¥ TpaduKu
31 Oyukuusa, crnocoObl 3amanus QyHkuuu. [padux ¢yHkuun. BzaumHO oOpaTHBIE
) GyHKLIUH
39 OOnacTtp ompeneneHuss M MHOXKECTBO 3HaueHWH QyHkuun. Hymu ¢yHkomm.
' [TpomexkyTKH 3HAKOTIOCTOSAHCTBA. YETHBIC U HEUETHBIE QYHKIIUU
33 Crenennas (GyHKIUS ¢ HaTypaJbHBIM M IIEJIBIM TTOKa3aTeneMm. EE cBoiicTBa u rpaduxk.




CaoticTBa U rpaduK KOpHSI 71-Oi CTCTICHH
34 TpuroHomerpuyeckas OKPYKHOCTb, ONpEIEIICHHE TPUTOHOMETPUUYECKUX (YHKIMN
' YHMCJIOBOI'O apryMEeHTa
4 Hagana maremaTH4eckoro aHaiansa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHusl IoOceAoBaTelabHOCTENH. MOHOTOHHBIE
' 0CJIEI0BATEIbHOCTH
ApudmeTnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaromas
40 reomeTpudeckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYECKOM
' nporpeccun. dopmyna CIOXKHBIX NpoLEeHTOB. lcnonb30BaHuWEe mporpeccuu s
pElIeHNs peallbHBIX 3a7a4 IPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
MHoxecTBO, omnepanud Haja MHOXecTBamMu. [luarpammer  Diinmepa — Benna.
5.1 [IpuMeHeHne TEeopeTHUKO-MHOKECTBEHHOIO —ammapara Ui ONHCAaHHUA PeallbHBbIX
NPOIIECCOB M SIBJICHUH, P PEIICHUH 33Ja4d U3 IPYTUX YIeOHBIX IPEIMETOB
5.2 | Ornpenenenue, TeopeMa, CIEACTBHUE, JOKa3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT CONEPKAHUSA
1 Uucna v BBIYUCIECHUS
1.1 HatypanbeHblie u niensie yncia. [Ipu3Haku AeMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aTeaeM. CBONWCTBA CTETICHU
1.3 Jlorapugm uucna. JlecsTuyHble U HATYypalbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAKEHHUN, COACPIKALIUX JTOTAPUOMBI
22 [IpeoOpa3oBanue BeIpaKEHUH, COAECPIKALIMX CTENICHU C PAllMOHAIIBHBIM MIOKa3aTelneM
2.3 [IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [loka3aTenbHbIe YypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHS U HEpAaBEHCTBA
r6 CucreMbl TMHENHBIX YpaBHEHUN. PelieHre NpuKkiIaaHbIX 3a1a4 ¢ IOMOIIBIO CUCTEMBI
’ JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)3 IIpuMmeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTUUECKUX 3a]a4
' W 33/1a4 U3 pa3IMYHbIX 00JacTell HaAyKH U peanbHOM KU3HU
3 OyHKIUY U Tpaduku
Oynknus. [lepuoanyeckne ¢ynkmuu. [IpomexyTkn MOHOTOHHOCTH —(DYHKITUH.
3.1 Makcumymbl ¥ MUHUMYMBI GyHKuud. HauOonplnee M HavMeHbIIee 3HAYEHUE
(GYHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U rpapuKu




33

[TokazarenbHas u Jorapudmuueckas QyHKINU, X CBOMCTBA U Irpadpuku

34 Hcnonb3oBanue rpadukoB GyHKUUH JUIsl pellieHs] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonws3zoBanue rpadukoB GpyHKIUN 11 KCCIeI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HUKAIOT MpPH PEIIEHUWH 3alad U3 JPYrUX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hayana maTtemaTn4eckoro aHaiansa
4.1 HenpepriBuble GyHKIMH. MeTO MHTEPBAJIOB JIJIsl pELICHHs] HEPABEHCTB
4.2 [IpousBogHas ¢pyHkimu. ['eomerpuueckuil U GU3NUECKU CMBICT IPOU3BOIHOMN
43 [IpousBoaHbIe 3eMEHTapHBIX (QYHKIUH. DopMynabl HaXOXICHHS MPOU3BOIHOM
’ CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUI
[IpumeHneHre MPOM3BOJHON K HCCIEIOBaHUIO (YHKIUA HAa MOHOTOHHOCTh U
4.4 aKcTpeMyMbl. HaxoxjaeHue HauOOJIBIIEr0 W HAMMEHBIIETO 3Ha4eHHS (QYHKIUA HA
OTpE3Ke
IIpuMmeHeHre NTpOM3BOAHON AJIl HAXO0XKIECHUS HAWIYYILIEro pPEeLIeHHUs B PUKIIAIHBIX
4.5 3ajayax, JUIsl OMpeAeNieHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyeckuii 1 GuU3MUecKuil CMbICI. BbruncieHnne uHTerpaia mno

dbopmyne Heiorona — JleliOHuma




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBAHUS K IPeIMETHBIM pPe3yJbTaTaM OCBOCHUS
NMPOBEPSIEMOT0 OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
TpeOOBaHMS o0pa3zoBaHus

Brnanenne Meromamm J0Ka3aTenbCcTB, aNTOpPUTMAMM pELICHUs 3ajad;
yMeHHE (QOpMYyIUPOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHUE,
aKCUOMa, TEeOpeMa, CIIEACTBUE, CBOWMCTBO, IPU3HAK, [JOKAa3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
o0paTHOE ¥ NPOTHUBOIMOJIOKHOE YTBEP)KIACHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTEeMaTHUYECKOM WHIYKIIHUH;
IIPOBOJAMTD J10KA3aTEJIbHbIE PACCYKIEHUS IIPU PEILIEHUU 3a/1a4, OLIEHUBATh
1 JOTUYECKYI0  NPAaBUIBHOCTh  PACCYXICHHUH; YMEHHE  ONEpPUpPOBATh
MOHSTUSIMM: MHOYKECTBO, MOJMHOYKECTBO, OIEpalMM HaJ MHOKECTBAMU;
YMEHUE  UCHOJNb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PeaJbHBIX MPOLIECCOB U SIBICHUM U MpHU pEeIIeHUM 3a]ad, B TOM
YHCIIe U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHITUAMU:
rpad, cBs3HBIN Ipad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIONB30BaTh rpadsl Mpu

pelieHuu 3a1a4

YMeHue omnepupoBaTh MOHITHSIMH: HATypalbHOE YHCIO, IEJI0€ YHCIIO,
CTETICHb C IIEJIBIM TTOKa3aTelieM, KOPEHb HATypaIbHON CTEINEeHH, CTENEHD C
palluOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHL C HeﬁCTBHTCHBHBIM IIOKa3aTcJIeM,
jgorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK [0 MOMYJI0, PAIMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHCIIO,
MHOKECTBAa HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 qrcell; yMEHHE UCTIOIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUN 001Iuit
JICIUTENIb W HaWMEHbIIee o0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
peIlIeHUH 3a/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3HIIMOHHBIMUA CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBITIOJHATH BBIYMCICHHE 3HAYCHUI U TIPE0Opa3OBaHMsI
BBIPOKEHHN CO CTENEHsSMH M Jorapudmamu, Mnpeodpa3oBaHus ApPOOHO-
palroOHAJIBHBIX BBID a)I(eHPlﬁ; YMCHHC OICprUpoOBaTH IIOHATUAMMN.

noCJaca0BaTCIIbHOCTD, apI/I(l)MeTI/ILIeCKaﬂ mnmporpeccusa, TICOMETPUUCCKAA




mporpeccusi, OECKOHEYHO YOBIBAIOIIas TIeOMETpHUYECKasi IPOTPECCHs;
yMEHUE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE
YUCJIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIGKCHOTO ~ 4Ymclia, (GopMa  3amMucH  KOMIUICKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anredpamueckas); YMeTh
MPOU3BOIUTH apuMeTHUecKue IEHUCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH IPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSMU: MaTpuma 2X2 wu  3%3, onpeneaureslb  MaTpUIIbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MNOHATUSAMU: palUOHAIbHBIC, HpPpAlMOHAIbHbBIC,
MoKa3aTesbHble, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
yYpaBHEHHS U HEpPaBEHCTBA, KX CHUCTEMbl; YMEHHUE OIEpUpPOBATh
MOHSTUSIMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEPABEHCTBO, CUCTEMA YpPaBHEHUII W HEPABEHCTB, pPABHOCUJIBHOCTh
YpaBHEHHUI, HEpPaBEHCTB M CHUCTEM; YMEHME peEllaTh YpaBHEHUS,
HEPABEHCTBA U CHUCTEMbl C IIOMOUIbIO pA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C [AapaMETpPOM; IPHUMEHSTH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PELICHUS MaTeMaTHYECKUX

3a1a4 U 3a1a4 U3 pa3JINIHbIX obmnacreit HAYKU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHAMM: (YHKIMSA, 4YETHOCTh (YHKLHUH,
HNEPUOIMYHOCTh (PYHKIMM, OTPaHMYEHHOCTb (DYHKIMM, MOHOTOHHOCTH
byHKIMH, KCTpeMyM (YHKIMH, HauOoONbIlIee W HAMMEHBIIEE 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
GyHKIMM, TIepBas U BTOpas MPOU3BOAHAs (YHKIMH, T€OMETPUUYECKUN U
¢u3nveckuif CMBICT TPOM3BOAHOHM, TEepBOOOpasHas, ONpeaeTEHHbIH
UHTETpal; yYMEHUE HaXOAUThb ACUMNTOTHl rpapuka (QyHKLIHUU; YMEHUE
BBIUNCJISATh  NPOU3BOJHBIE CYMMBI, MPOM3BEIEHUS, YAacTHOIO U
KOMIIO3UIIMN (YHKUIWN, HAaXOAWUTh YpaBHEHHME KacaTelIbHOM K rpaduky
(GyHKUIMY; YMEHHME HaXOIUTh IPOU3BOJIHBIC 3JIEMEHTapHBIX (DYHKIMIA;
YMEHUE HCIIONb30BaTh MPOU3BOJHYIO JUIS HCCIEAOBAaHUS (DYHKIMH,
HaXO/JWUTh HauOONbIIME W HAaWMEHbIIME 3HAuYeHUs (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHalu3a; MNPUMEHATh IMPOU3BOJAHYIO U HAXOXKJICHHsS HaWIydlIero
pelieHsl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(bU3UYECKUX 3a/1avax; HAaXOIUTh TUIOMIAAA U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPBI MATCMATHUYCCKOIroO MOACIIMPOBAHUA C

OMOIIIBI0 T PEepeHINATHHBIX YPABHCHHM

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3uus (pyHKOMHA, JTuHeWHas (QyHKOMs, KBaapaTu4yHas (QyHKLUS,
panMoHanbHast (QYHKUUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIMHU, MOKa3aTeslbHas U
norapupmuyueckass (YHKLIMH; YMEHHE CTPOUTh TIpadUKu H3YyYSHHBIX
b yHKIHIA, BBIMOJNHATh  mpeoOpa3zoBaHusi  rpadukoB  (QyHKUIHH,
UCTIONIB30BaTh I'PpaUKH Ui M3Y4EHHs MPOIECCOB M 3aBUCHUMOCTEH, IpU
peUIeHnH 3a7ad U3 APYrux y4eOHBIX NMPEeIMETOB M 337ad U3 peajbHOU
KU3HU; BBIpaXaTh (OpPMYyJaMH 3aBUCUMOCTH MEXAY BEIHYMHAMU,
WCIIOJIB30BaTh CBOWMCTBA M rpaduku (GYHKIUN IS PEIICHHUs] ypaBHCHHH,
HEPaBEHCTB M 3a/Ja4d C IapaMeTpaMu; H300pakaTh Ha KOOPJAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJadd pa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
NPOICHTHL, JIOJIM ¥ YacTH, HA JABIDKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJOTH, 33/1a4l U3 00JacTH YIpaBIICHUS JIUYHBIMA M CEMEHHBIMU
(¢uHaHCAMU); COCTaBIATH BBIPAXKEHUS, ypaBHEHHMs, HEPAaBEHCTBA M HX
CUCTEMBbI IO YCIOBUIO 3aJayd, HUCCJEN0BaTh IOJYyYEHHOE pEIIeHUE U
OLICHHMBATh TMPaBAOMOJOOHOCTh pE3YyIbTaTOB; YMEHHE MOJEIHPOBATH
peanbHble CUTYallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]1a4H, UCCIIEI0BAThH
MOCTPOCHHbIE ~ MOJEJNM C  HUCIOJB30BAaHMEM  ammapata  ainreOpsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIA PE3YyIIbTaT

YMeHue omnepupoBaTh MOHATHAMU: CpejHee apupMeTHIecKoe, MeauaHa,
HauOOJIbIIIee U HaUMEHBIIICEe 3HAUCHUS, pa3Max, JUCTICPCHUs, CTAHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE HW3BJICKaTh, MHTEPIPETUPOBATH
nH(pOpMAIINIO, MPEICTABICHHYIO B TaOIUIaX, HA JUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEaNbHBIX MPOIIECCOB U SBICHUH; MPEACTABIATH
uHbOpMaIlMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHUCJIE€ C MPUMEHEHHEeM TIpaduueckux
METOIOB M AJICKTPOHHBIX CPENICTB; rpa)UueCcKH UCCIEI0BaTh COBMECTHBIC

HaGJIIO,Z[CHI/IH C MOMOIIBIO JHUArpaMM paCcCCUBAHUA U JIMHEMHOM perpeccun

YMeHHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIM ONBIT W CIydailHOE

cOOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHUS; YMEHHE BBIYHCISTH




BEPOSATHOCTb C MCIIOJb30BAaHMEM TIpapUUECKUX METOI0B; INPUMEHATh
(GOpMyIBI CIOXKEHUS W YMHOXKEHHSI BEPOSTHOCTEH, (HopMyiy MOIHOM
BepOsTHOCTH, Gopmyry bepHymnn, komOuHaTopHbIe (QakThl U (GOPMYIIHI,
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; YMEHUE OIEpPUpPOBaTh
MNOHSATUSMM: CiIy4aiiHas BEJIMYMHA, pACHpPElEICHUE BEPOSTHOCTEH,
MaTEMaTHYECKOE OXHUJAHWE, JUCIEPCHS U CTaHJAPTHOE OTKJIOHEHUE
CllyyailHO  BENMYMHBI, (DYHKUMU pacupelefieHHs W IUIOTHOCTH
PaBHOMEPHOI0, [TOKA3aTEIbHOIO0 U HOPMAJIBHOIO PaCHpPEEICHUN; YMEHUE
UCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesieHUi AJis pelleHus 3aaad;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BHIOOPOUHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOAUTH MpPHUMEPbl MPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCET B INPUPOJHBIX U OOILIECTBEHHBIX SBJICHUAX; YMEHUE
OIIEpPUPOBATh NMOHATUSAMH: COYETAHUE, IEPECTAHOBKA, YHUCIO COYETAHHUH,
YHUCJI0O  TepecTaHOBOK; OuHOM  HblOTOHA; yMeHHME  NPUMEHSTh
KOMOMHATOpHbIE (DAKThl U PACCYXKACHMS JJI pelleHHs 3ajad; OLIEHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHI; COCTABIIATH BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH MTOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUNHA YIJIa, INIOCKUI yroj, AByrpaHHbIN
yroJi, TPEXTPaHHBIM YroJ, CKPEeIIMBaIOIIUECs MpsIMble, MapauieIbHOCTh U
NEPIEeHIUKYIIPHOCTh TPAMBIX W TUIOCKOCTEH, Yroid MEXOy MpSIMbBIMHU,
YroJl MeXAy TMpSAMONM M TIJIOCKOCTBIO, Yrol MEXIy TIJIOCKOCTSMH,
paccTossHHE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU,
paccTossHHE MEXAY IJIOCKOCTSMHU; YMEHUE HCIONb30BaTh NPU pPEUICHUH
3a/a4 U3y4yeHHbIe (DaKTbl U TEOPEMBI IJIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOILEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOJIENIM C TOMOUIbI0 T€OMETPUYECKUX IOHATUH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTHUYCCKUC 3a1a4n
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YMeHue omepupoBaTh MOHATUSAMU: IUIOIAAbL (GUIYpBl, 00BEM (QUTYDHI,
MHOT'OT'PAaHHHK, IMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHHKA,
Ky0, mapajenenune], Opu3Ma, OUpamMuiaa, (urypa M TMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, wap, cdepa, miomans chepsl, UIOMAIb
NOBEPXHOCTU THPAMUABI, NPU3MBI, KOHYyca, LWIMHApA, O0BEM Kyoa,
HpSMOYTOJBHOTO Tapajvleienuiea, NUPaMUAbl, HPU3MBI, LWIMHADPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyca M IMIMHIPA,

napaji€JbHbIC OCH HJIKM OCHOBAHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacarouasca cgepbl, LWIMHApPA, KOHYyca; YMEHUE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKa, M300pa’kaTh MHOIOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpaLICHUs, UX CEYEHHUs, B TOM YHCJIE C IIOMOIIBIO JIEKTPOHHBIX CPENCTB;
YMEHHE TMPHMEHSATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CaAMOCTOSTEIHHO
(dbopMynHupoBaTH ONpeAeIeHIs N3y4aeMbIX (Uryp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTh HUX; YMEHHE NPOBOAUTH Kiaccu(ukauuoo QuUryp 1mo
pa3IUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOMOJIHUTENbHBIC

MMOCTPOCHUA
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YMeHne onepupoBaTh TOHSATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
napajuieNbHbIA TIEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHuWe TONO00MS, TMMOJ00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHBIE W TOAO0OHBIE (UTYpPHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJI30BaTh T€OMETPHUECKUE OTHOIICHUS TIPU
pelIeHNH 3aJay4; HaXOAWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTrOd,
IoImaab, 00BEM) MPU PEUICHUU 33734 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
U3 peasbHON KHM3HHM;, YMEHHE BBIUHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(MHa, yromj, IUIOMIAAbL, OO0BEM, IUIOLIA/b IMOBEPXHOCTH), HCHOJB3YS
U3ydyeHHble (GOPMYJIBI MU METOJbl, B TOM YHMCIE: IUIOINAAb MOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, IMJIMHApA, TUIOMaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNienuIe/la, MMHPaMUIbI, MPU3MBI, IHIHHIPA,

KOHYCa, [I1apa; yMEHHEe HaXOUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue onepupoBaTh MOHATHUSAMU: NPSIMOYTOJIbHAs CHCTEMa KOOpAMHAT,
BEKTOP, KOOPJHMHATHI TOYKH, KOOPJIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEACHAE BEKTOpa Ha YHCJIO, Pa3lIoKeHHWE BEKTOpa Mo Oasucy,
CKaJIIpHOE TMpPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHE, Yrol MEeXIy
BEKTOPAMH, YMEHHE WCIIOIh30BaTh BEKTOPHBIA M KOOPJWHATHBIA METO]]

JUTS PELICHHs TEOMETPHUECKUX 33/1a4 U 3a]a4 JPYruX y4eOHBIX MPEIMETOB
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VYmMmenue BLI6I/IpaTI> NOOXOISAIIHUN METOI JJIs peuicHud 3aaa4ui; MIOHNUMaHNC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU TPHUPOAHBIX U O6IJ.[CCTB€HHLIX
nmponeccos u HBHCHHﬁ; YMCHHUE PacCllO3HABAThL IPOABJICHUC 3daKOHOB
MAaTCMAaTHKN B UCKYCCTBC, YMCHHUC IIPUBOJUTL NPUMEPBI MATCMATHYCCKUX

OTKPBITUH POCCUMCKOM U MUPOBOM MaTeMaTUYECKON HAYKU




HHEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Hatypanbhble u nensle uncna. [Ipu3Haku JenMMOCTH LEIbIX YACET
12 Pammonaneubie  uncna. OOBIKHOBEHHBIE W JIECATHYHBIE ApOOH, TPOIICHTHI,
' OeCKOHEYHBIE IEPUOANYECKHE APOOH
13 ApudmeTrueckuil KOpeHb HaTypalibHOM crerneHu. [lefcTBus ¢ apumeTnyecKuMu
. KOPHSIMU HAaTypaJIbHOM CTEIIEHU
14 Crenens ¢ nenbM nokasaresneMm. CTeneHp ¢ palMoHaIbHBIM NoKa3zaresieM. CBOMCTBa
. CTEIIEHU
Ls CHuHyC, KOCMHYC W TaHI€HC YHCIOBOILO AapryMeHTa. ApPKCHHYC, ApKKOCHUHYC,
. ApPKTAaHI€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uucna. JlecaTuuHbIC U HATYpaIbHBIC JTOTapU(MbI
HetictButenbHple 4Yucia. ApudmeTHdyeckue omnepandd ¢ JIeWCTBUTEIBHBIMU
1.7 yucnaMu. [IpuOnamkEHHble BEIUMCICHHUS, TIPaBUiia OKPYTJICHHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BEIYMCICHUN
1.8 [IpeoGpazoBaHue BbIpaKeHUM
1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lensie u poOHO-palMOHATBHBIC YPABHEHUS
22 HppanuoHanbHbIe ypaBHEHUS
2.3 TpuroHomerpudeckue ypaBHEHHUs
24 [Toka3arenbHble U JIorapupMUIEcKie ypaBHEHHUS
2.5 Llenbie U 1pOOHO-palIIOHANIEHBIC HEPABEHCTBA
2.6 HppanmoHnanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U TOTapUPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrne HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuna cucTeMsl JIMHENHBIX ypaBHEHUM. ONpenenuTesb MaTPULIbL
3 Oyukuuu U rpadpuKu




Oyukius, cnocoOwl 3amanus (yHkuun. ['padux GyHkiuu. BzanmHO oOpaTHbIE

> ¢dbyakuuu. YétHple n HeUéTHBIC QyHKIMK. [leproaudeckue GyHKImm
Ob6nacTh ompeseNieHuss W MHOXKECTBO 3HaueHHM QyHkuumu. Hymu ¢yHknum.
30 [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' Makcumymbl 1 MUHUMYMBI (QyHKiuu. HambGonbliee ¥ HauMeHblIee 3HaYeHUE
(GYHKLIMHU HAa IPOMEXYTKE
13 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM IoKa3zatesneM. EE€ cBoiicTBa u
. rpaduk. CBoiicTBa U rpaduK KOpHs n-OU CTEHICHH
34 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U rpapuKu
3.5 [Toka3arenbHas u norapudmMuyeckas GyHKINHU, UX CBOICTBA U rpaduku
16 Touku pa3peiBa. AcuMnToThl rpadukoB (ynkiuii. CsoiictBa  (QyHKIHH,
' HEMPEepPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHNUS TTOCIIE0BATEIbHOCTEN
3.8 ApudmeTrueckas U reoMeTpuueckas nporpeccuu. Gopmyna CiI0kKHBIX MPOLIEHTOB
4 Hauana maTemMaTnueckoro aHainsa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX PYHKINN
[lpumeHeHrne TPOU3BOJHOM K HCCIEAOBAaHMIO (YHKIMA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxoxenue HauOOJBIIEro U HAUMEHBILEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uuterpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBo, onepaluy HaJl MHOKecTBaMu. J{narpamMmsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsel Ha IIOCKOCTH
7.2 [IpsimMble M IIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoTOTrpaHHUKH
7.4 Tera u MOBEPXHOCTH BPAIICHHS
7.5 KoopauHnats!l 1 BEKTOPBI
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