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MOSACHUTEJBHASA 3AIIKNCKA
Mooyne «Anzeopa)

Anrebpa SIBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECNEYMBACT U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NpPOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue y
OOydJarommMxcss HAyYHBIX TPEICTABICHUNW O TIPOUCXOKICHUHM U CYITHOCTH
anredpanyecknux abCTpakiuii, crnoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJIM MATEMATUYECKOIO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KA4YE€CTB MBIINIICHUS, HEOOXOIUMBIX
JUIs. ajanTalMd B COBpPEMEHHOM Lu@poBoM obmiectBe. M3ydenue anreOpsbl
o0OecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJHTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOW JICMCTBHUS, BBIBOJBI, (HOPMYIHUPOBATH
yrBepxacHus. OcBOeHHE Kypca anreOpsl 00ecrednBaeT Pa3BUTHUE JIOTHYECKOTO
MBIIIICHNAS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTUBHBIC
paccyxzieHus, 00OOIeHHEe W KOHKPETU3alMIo, a0CTparupoBaHUE M aHAJOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIA O00BEM CaMOCTOSATEIHLHOM
NEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBbHOE pEIICHUE 3aaad
OOYYarOIIIMMUCS SBIIICTCS peanu3aliel AesITEIbHOCTHOTO MTPUHITUIIA OO YICHHS.

B cTpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOinEéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATeIbHO-METOJANYECKUE JIMHUU:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX coaepkaTelbHO-METOIMYSCKUX
JMHUHN pa3BUBAETCS HA MPOTSKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xxome u3ydeHus: Kypca OOyYaroIIMMCSl TPUXOIUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBsi3n
C 9TUM B MpOrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHBIE BO BCEX OCHOBHBIX pa3feinax MaTeMaTHYeCKOTO
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CopepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanne auHUM «UuWCIa W BBIYHCICHHS» CIYXXUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsi TIOBCETHEBHOU
JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

CopnepxaHue JByX anreOpandeckux JUHUMN — «AnreOpanueckue BhIpaKEeHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 001IEr0
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYI  pallOHAJIbHBIX
BbIpaXEHUM. Anredpa AEMOHCTpUPYET 3HAUEHHME MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mmupa. B 3amaum oOydyeHuss anreOpe BXOIAT TakKe JajbHEHIiee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOEHHUS Kypca UHGOPMAaTUKH, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Y OOyYaroIIMXcCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHOT'O, CMMBOJMYECKOT0, IpaUuyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KyJIbTYpPHI.

YrnyOnéHubiit Kypc anreopsl XapaKTepHU3yeTCs U3YYECHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus 3amad. AnreOpa SBISETCS S3bIKOM [ ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MaTH4YeCKOro MoaenupoBanud. [lpum
TOM CaMU OOBEKTbl MaTEMaTHYECKHX YMO3AKJIIOUEHHM M NPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBAaTh M JI0KA3bIBATh CYXKJEHHUS, PA3BUBAIOT MATEMATHYECKYIO HHTYULIUIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem cambiM anrebpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
(OopMHUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YYarOINXCSl.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax u3ydaeTcss Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ielibl COJEpIKAHMS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyeckue BBIPAKEHUA», «YPaBHEHUS U
HEPaBEHCTBA», «DYyHKLIMM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



Modyne «[eomempus»

['eomeTprss Kak OAMH W3 OCHOBHBIX PAa3/€iOB IIKOJIbHOM MaTeMAaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE pPACIHOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LIeHHOCTh M3ydeHHs reOMETpUM Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLUICS YUUTCS IPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHS, JJOKa3bIBATh
UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccy X JeHUs «OT TPOTHBHOIO», OTIMYaTh CBOMCTBA OT NPHU3HAKOB,
dopMynupoBath oOpaTHble yTBepkaeHUs. Ocoboe 3HaueHHe J10KazaTeabHas
JVHMS UMEET AJIs1 YIITyOJIEHHOTO U3yUEHUs] MaTEMATHUKH.

[{enpto n3y4yeHus TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3aJ1a4, BCTPEUAIOLTIXCS
B peanbHOM ku3HU. OOydaomuics JOJKEH HAyYUTbCS — ONpPEAEIsATh
rE€OMETPUUYECKYI0 (UTYpY, ONHUCHIBATH CJIOBAMU YEPTEX WIM PUCYHOK, HaWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJOKOHHOTO KaOeqss wid TpeOdyeMble pa3Mepbl rapaxa JJisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JUHUS B M3yUYEHHUU TEOMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTCs CTPOUTH
MaTEeMaTUYECKUE MOJEIM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh Yy4eOHOro Kypca YriIyOJaE€HHOTO U3yUYEeHUSI TEOMETPUM COCTOUT
B TOM, 4TO OOy4aroniyecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEpEHHO OBaJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHMsI, TIOMOTAIOIE MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/ie Bcero pusuke u nHpopMaTHke,
a TaK)Ke I0JIb30BAThCs IOJYYCHHBIMU 3HAHUSIMU TPU PEIICHUU NPaKTHUUYECKUX
3a11ay.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4aercss yriayOnEHHBIN
yueOHbI Kypc «I'eomMeTpus», KOTOPbIN BKIIOYAET CJIECIYIOIINE OCHOBHBIE Pa3/Ieibl
conepxkanusi:  «Hauanma  reomerpum», «TpeyronbHukmn», «OKpYyXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny, a
Takke «Meton koopAauHaT», «BekTops», «IIpeobpazoBanus MIIOCKOCTI.

Ha wuszyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Helleno), B
9 knacce — 102 yaca (3 yaca B HeACINIO).

Mooynbe Bepoamnocms u cmamucmuka



B coBpeMeHHOM IGPOBOM MHPE BEPOSTHOCTH U CTATUCTHUKA MTPHUOOPETAIOT BCE OOIBITYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIKM B 0Opa30BaHUH,
HEOO0X0IMMOM KaXKAOMY 4enoBeKy. Bozpacraer uucio npodeccuii, mpu OBIaAeHUU KOTOPHIMH
TpedyeTcst xopouiasg ©0a3oBasi IMOATOTOBKAa B 0OOJACTH BEPOATHOCTH W CTATHUCTUKH, Takas
HOJArOTOBKA Ba)KHA JUISI IPOAOJDKEHMs OOpa30BaHMs W JUIsl YCIEIIHOM HpodeccrOHaIbHON
Kapbephbl.

Kaxkaplii 4enoBeK INOCTOSHHO IPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCS y HEro
JAHHBIX. A 11 OOOCHOBAaHHOI'O NPUHATHS PELIEHHUS B YCIOBUSX HENOCTAaTKa WM H30BITKA
uHpOpMaLMKM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSATHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

MMeHHO TO03TOMY OCTpPO BCTana HEOOXOIUMOCTH C(HOPMHUPOBATH Y OOYYAFOIIMXCS
(YHKLIMOHAJIBHYI0 TIPaMOTHOCTb, BKJIOYAIOLIYyI0 B ce0f B KauecTBE HEOThEeMJIEMOMH
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTUYECKH aHAIM3UPOBaTh HHGOPMALHIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, IPOU3BOANUTD IPOCTEMIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM IpUHLUUIAMHU cOOpa, aHaiuM3a U
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep KU3HM OOIIECTBa U rocyJapcTBa MpUOOIIaeT
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBbIKM OpraHu3anuu nepedopa M moJcyéra 4Yuciia BapUAaHTOB, B TOM YHUCIE B IPUKIIATHBIX
3ajjayax. 3HAKOMCTBO C OCHOBAaMHU TeOopuu rpadoB co3gaét maremaTHyecKuil GyHIaMeHT ams
dbopMHpOBaHUs KOMIETEHIMH B oOsiacTh MHGOpPMATUKM M LU(pOoBbIX TexHojorui. Ilpu
U3YYEHUH CTATUCTHKH W BEPOATHOCTH OO0OTamalOTCAd NPEACTABICHUS OOYYalomUXCs O
COBPEMEHHOM KapTHMHE MHpa U METOJaX €ro UCCIEIOBaHMs, (OPMUPYETCS] NOHUMAHUE POJIU
CTaTUCTHKM KaK HCTOYHUKA COLMAIBHO 3HAUYUMON HH(POPMALUU M 3aKIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJICHHUS.

B cooTrBercTBUMM € JaHHBIMH LENSMH B CTPYKTYpe IpOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHUKa» OCHOBHOTO OOIIEro 0O0pa30BaHUsl BBIJIEICHBI CIEAYIOLIUE
coJiepKaTeNbHO-MeToAnYecKkre TuHun: «[IpeacraBienne JaHHBIX U ONUCATEIbHAs CTAaTUCTHUKAY,
«BepoaTHocThy, «DneMeHTbl KOMOMHATOPUKNY, «BBeneHne B Teopuio rpaosy.

Conepxanue nuHun «lIpencraBieHne JaHHBIX W ONUCATENbHAs CTATUCTHKA» CIYKUT
OCHOBOH 111 (OPMHUPOBAHUS HABBIKOB padOTHI ¢ MH(OpPMALMEN: OT YTEHHUS M UHTEPIpPETALUU
uHpOpMallMY, TpeACTaBI€HHOW B Tabnmulax, Ha JauarpaMMax M rpadukax, 10 cOopa,
IIPEJICTaBICHNS] U aHAJIN3a IaHHBIX C UCIOJIb30BaHUEM CTaTUCTUUYECKUX XaPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaTb M KPUTHKOBATh MPOCTEMIINE T'MIIOTE3bl, Pa3MbILIUIATH
Ha/l (haKTOpaMH, BBI3BIBAIOIIMMU U3MEHUMBOCTD, U OLIEHUBATh UX BIUSHHE HA pacCMaTpuBacMble
BEJIMYMHBI U TPOLIECCHI.

WHTYyUTUBHOE  TIPEACTAaBIEHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHHUE
3aKOHOMEPHOCTEN W TEHACHIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM IUIsI M3YYEHHS] TEOPUU
BEpPOATHOCTEW. boiblioe 3HaYeHHE MMEIOT NPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEISIMH.

[ToHsiTe BEPOATHOCTH BBOJUTCS Kak Mepa MpaBaonoaolus ciydailHoro coowitus. Ilpu
M3YYEeHUU y4eOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEHIINMH METOAaMH BBIYUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PABHOBO3MOKHBIMH JIEMEHTAapPHBIMU HCXOJlaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHble 3afauu. B



y4eOHBIM Kypc BXOJAT HadajJbHbIC MPEICTABICHHUS O CIyYalHBIX BEJIWYMHAX U UX YHMCIOBBIX
XapaKTEpUCTHKAX.

B pamkax y4eOHOTO Kypca OCyIIeCTBISETCS 3HAKOMCTBO O0YJAIOIIUXCsl C MHOKECTBAMU U
OCHOBHBIMM OIl€pallisIMA HaJl MHOXECTBaMH, PacCMaTpUBAIOTCS MPUMEPbl NPUMEHEHUs IS
peleHus 3ajad, a TaKKe MCIOJIb30BaHUs B JAPYrMX MaTeMaTHMYECKUX KypcaX M y4eOHbIX
peaMerax.

B 7-9 xiaccax wusywaercs y4ueOHBIM Kypc «BeposTHOCTh M CTaTHCTHKa», B KOTOPBIH
BXOZAT pazfensl: «llpeacraBieHne AaHHBIX W ONUcCATeNIbHas CTAaTUCTHUKa», «BeposTHOCTHY,
«DneMeHTbl KOMOMHATOPUKMNY, «BBeZieHne B TEOpUIO IpadoBy.

Ha u3ydenue yueGHOro Kypca «BeposSsTHOCTh M cTaTHCTHKa» oTBoAMTcs 102 waca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34 yaca
(1 gac B HEnEIMIO).



COAEPXKXAHUE OBYUEHUA

Mooyne «Anzeopay
7 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PAlMOHAJIBHBIMU YMcIaMy. YucinoBas npsaMasi, MOyJIb YUCIIA.

CreneHp C HaTypaJgbHbIM IIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JNECATUYHON MO3UIUMOHHON CUCTEME CUHUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3a1au u3
peanbHOW MPAaKTUKKU Ha YacTH, Ha IpoOH, HA MPOLEHTHI, IPUMEHEHUE OTHOLICHUN
Y TpONOpUMH MpU pEUIeHUH 3a/]ad, pEIIeHHe 3ajJad Ha JIBJKEHHE, padoTy,
MOKYITKH, HAJIOTH.

JenumocTs nenslix yncesl. CBOWCTBa IETUMOCTH.

[IpocTeie n cocraBHble uucia. YErHple W Hedy€THblE uncna. [IpusHakm
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpuznaku nenumocTd CyMMBbI U
IIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELIEHUU 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

Haunbonpmunii o0mumii AenuTenb 1 HauMeHbllee 0011ee KpaTHOE JIBYX YHUCEIL.
B3anmno npocteie uncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprudMeTHUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BelpaxkeHre C IEepEeMEHHBIMU. 3HAUYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXTy BETUIMHAMU B BUJE (HOPMYJIBI.

ToxnaectBo. ToxkaecTBEeHHbIE TPEOOPa30BaHUs aNTreOpanyeCcKUX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHorowiensl. MHorowieH craHgapTHoro Buzaa. CTelneHb MHOTOYJICHA.
CrnoxeHue, BbIUMTAHUE, YMHOKEHUE U JieJIeHne MHorowieHoB. [IpeoOpa3oBanue
LIETIOTO BBIpaXXeHUs B MHOTOWIEH. KOpHM MHOrO4JIEHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHMS: KBaAPAT CYMMBI U KBaJpaT Pa3HOCTU
JBYX BBIpaXEHWH, Ky0 CyMMbl U KyO pa3HOCTH JBYX BbIpaXEHHH, pPa3HOCThb
KBaJpaToOB JIByX BBIPQXEHUM, MPOU3BEICHHE PA3HOCTH U CYMMBI JIBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPa)KECHHII.

Pa3noxeHnue MHOro4wieHa Ha MHOXKHUTENU. BoiHeceHre 00111ero MHOXKHUTEINS 3a
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHnus. CBONCTBAa ypaBHEHUI
C OIHOW IIEpEeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpPaBHEHUE  Kak
MaTeMaTU4YECKasi MOJAENb PEAJIBHON CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKocTH. IlpuMepsl rpadukoB, 3agaHHbIx (popmynamu. UteHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkuuu. IloHaTus MakcuMyma U1 MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢yuknuu Y = |X|. Kycouno-3amanubie GyHKIIHN.

8 KIIACC

Yucaa v BIYMCICHUSA

KBaapartueie kopHu. ApudmeTrueckuii KBapaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne wWppammoHaIBLHOrO 4Yucia. JeWCTBUS € HppalMOHATBHBIMUA YHCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YyKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
quced.

[IpencraBieHnss O pAacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HATypaJbHbIX, LEJbIX, PalHOHAIBHBIX, JEHCTBUTENBHBIX uHcesl. CpaBHEHUE
yucell. YucaoBble MPOMEXKYTKH.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHen. lIpuMeHeHHE OCTaTKOB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl 0OBEKTOB OKpYXAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
okpyxatomeM Mupe. CTaHIapTHBINA B YHCIIA.

AJiredpanyeckue BbIpaKeHUs

AnreOpanyeckas aApoOb. JlomycTUMble 3HAYEHUS NEPEMEHHBIX B APOOHO-
palMOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHE U JEJICHHE alreOpandeckux JIpoOet.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPXEHU, coiepKalux apupMeTHIeCKre KBapaTHbIE KOPHHU.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmuecTBO NeNCTBUTENBHBIX KOPHEW KBaJpaTHOTO ypaBHEHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
MOMOILBIO KBAJIPATHBIX YPABHEHUI.

HpoOHo-panioHanbHble  ypaBHEHHs. PeleHue  apoOHO-paliMOHATBHBIX
ypaBHeHUH. PemieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAlMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHMBAHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEUICHUU.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeeneHysi 1 MHOXKECTBO 3HaueHU pyHKuun. CriocoObl 3a1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KJIACC
Yucaa v BLIYUCICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEP)KALIMX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHuUs. [Ipumepsl IpUMEHEHUN METOIOB PaBHOCWIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne NMHENHBIX HEPAaBEHCTB. J[0Ka3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pelienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknus.  CpoiictBa  (yHKUMA:  Hynd  (QYHKIUH,  [POMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTuyHOW  GyHKIMKA s pemieHust  3amad.  [loctpoenue  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)? +n. [TocTpoerne rpaduxoB HYHKIHIT ¢ TOMOIIBIO PEOOPA30BAHHIL.

Hpobno-nuneiinas ¢pyukius. Mccnenoanue GyHKIMIA.

®yHKus Y = X' ¢ HaTypaIbHBIM TIOKa3aTesteM N U eé rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratromas  (yObIBaromasi)  mociieqoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. PopmMynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUYECKON TPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.

Mooyns «I'eomempusn»
7 KIIACC

Hauvaja reomerpun

Hcropuss BO3HUKHOBEHUsS M pa3BUTHUA reoMeTpud. HadanbHble ITOHATHSA
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0OKA3aTEIbCTBE, ONPEACICHUN.

B3auMHOe pacnosiokeHue TOYEeK Ha NpamMou. M3mepeHuwe MIMHBI OTpe3Ka,
pacCcTOsAHUE MEXY TOYKAMMU.

[Tonynmockocts u  yroi. Buasl yrimos. HM3MepeHue BEIUYMH  YTJIOB.
BeprukanbHble U CMeXHBIE YIuibl. [lapanensHple U NEPIEHIUKYIIPHBIC MIPSMBbIE.
Paccrosinne oT Touku 110 nipsamoit. buccekrpuca yria.

Jlomanas. Buael nomansix. J[ninHa omanoi. MHoroyronbsHuku. [lepumerp
MHOIOyroyibHuKa. [IoHsTHE O BBIIYKIIBIX U HEBBIITYKJIBIX MHOIOYI'OJIbHUKAX.

[lepBuuHble mpencTaBiICHUs O PpaBEHCTBE QUIYp, HUX PACIOIOKEHUH,
CUMMETPHH.

[Ipocreinmme nmoctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOEHHUI.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBeHcTBO TpeyroabHUKOB. llepBbli M BTOpOM IIPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB. PaBHOOEApEHHbIE TPEYrOJBHUKHM ¥ WX CcBoWcTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.



CumMmerpuunbsie  urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPY’KAIOIIEM MUPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapajuienbHOCTB NPSIMBIX, HCTOPUUYECKUE CBEACHUS O NOCTyJaTe EBkiuaa u
0 ponu JloOaueBCKOro B OTKPBITMM HEEBKIUAOBON reoMerpun. CBOMCTBAa U
NPU3HAKU NapaJIeNbHbIX NpsMbIX. CyMMa yrioB TpeyrojibHUKa. BHelIHnEe yriibl
TpeyroyibHHKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHX
YTJIOB BBIIYKJIOIO MHOT'OYTOJIbHUKA.

IIpsiMoyroJibHbIE TPEYTOJ1bHUKH

[Ipu3Haku paBeHCTBAa INPSMOYTOJBHBIX TPEYTOJIbHUKOB. llepnenmukyisp u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
rurnorenyse. [IpaMoyronbHeIi TpEyroJbHUK € yIiIoM B 30°.

OKpy,KHOCTH

[ToHATUSA OKPYXHOCTHM M Kpyra. DJIEMEHTHl OKPYXKHOCTH W Kpyra: LEHTP,
paauyc, IuaMeTp, XopJia, uX CBOMCTBA. B3auMHOE pacmnoioKeHHe OKPYKHOCTU U
npssMmon. KacarenbHas n cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIIMCaHHas B
yroil. [Ipocreiinme nocTpoeHus: ¢ MOMOIIBIO LIUPKYJIISA U JIMHEWKHU.

I'eomeTpuyeckune mecta ToYeK

[ToHsiTHE O TEOMETPUUECKOM MecTe TOYeK. IIprumepbl reoMeTpu4ecKux MECT
TOYEK Ha MJIOCKOCTU. brccekTpuca yria u cepeIMHHbIN NEPIEeHIUKYISP K OTPE3KY
KaK TeoMeTpUYecKkue Mmecta ToueK. OmnHMcaHHas OKPYXHOCTb TPEYroJbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoeHnusi ¢ MOMOLIBIO HMPKYJIA U JIMHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBAaHUS MPOCTEUIINX TMOCTPOCHHM, STaIlbI
3a/1a4M HA MOCTPOEHUs, PEIEHUE 3a7]a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHENKOU.

8 KUIACC

YeT1bIpéxyroJibHUKH

[lapannenorpamm, ero mnpu3HaKu U cBoicTBa. IIpAMOyroiabHUK, pPoMoO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpaneuus. PaBHoOenpenHas Tpameuus, €€
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpaneuus. CpeIHss JUHUS TPareLuu.

Cpennsss MMHUS TPEyrojbHUKAa. MeToa yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHUn MeMaH TPEYTOJIbHUKA.

Teopema @aseca, TeopeMa O TMPONOPLUUOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHa I TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{enTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

ITonoOue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. Ilpusznaku mnomoOus
TpEyroJbHUKOB. I[IprMeHeHne momo0us TpPpH PpPELICEHUH TEeOMETPUUYECKHX U
IPaKTUYECKUX 3a]a4.



IL1omans

[Tonsitue o mmomamu. CBoMCTBa IUIOMAAEH TEOMETPUUYECKUX QUTYD.
[Tpocreitmue Gopmymbl A MIIOMAAN TPEYTOJIbHUKA, MapajjiesorpamMmma, pomoa u
Tpanenuu. [nomanu nogoO6HbIX puryp. OTHOIIEHHE MJI0MIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemieHUH
PaKTUYECKUX 3a/a4.

DJIeMEeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue Gyukuun yriaos B 30°, 45° u 60°.
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBS3aHHbIE C OKPYKHOCTHIO

BnucanHble M LEHTpPaJIbHBIE YIVIBI, YTOJd MEXAY KacaTeJbHOW M XOpPIOH.
Vel MexIy XOpAaMu U CEKyIIMMH. BIHCaHHBIE W OINHMCAHHBIE OKPYXKHOCTU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
YeThIpEXYTroJibHUKA. B3anMHOE pacnosokeHue JAByX OKpyxkHoctel. Kacanue
OKpyx)HOCTei. OOLIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Pemenne TpeyrojiLbHUKOB

Cunyc, KocuHyc, TaHredc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opmynel  npuBeneHus.  PemeHue
TPEYroJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PemieHune
MPAKTUYECKUX 3a/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenne 3a1a4 reOMETpUUECKON ONITUKH.

Tpuronomerpuueckue dbopmynsl  UIsT TUIOMIAAM  TPEYTOJbHUKA,
napaienorpamma, pomoOa, Tpanenuu. ®opmyna ['epona. @opmyna momaau
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUU OTPE3KOB XOpI, TEOPEMBI O IPOU3BEICHUM OTPE3KOB CEKYILUX,
TeopeMa O KBajJpaTe KacareibHOW. [[pruMeHeHue nmpu peleHun reoMeTpUYeCKuX
3agad. Teopembl UeBbl 1 Menenas. [lonssTue 0 roMOTETHH.

MeToa KOOpAUHAT

VYpaBHeHue MpSAMON Ha TIJIOCKOCTU. YTJIOBOW KOA(MOUIIMEHT M CBOOOIHBIN
YJ€H, UX TreoMeTpuYecKkuil cmbicia. [lapannenbHOCTs M NEPHEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKpYKHOCTH. HaxoxkaeHue IepeceyeHuil OKPYKHOCTEM U
NpsIMBIX B KOOpJuHaTtax. Dopmysia pacCTOSHUSI OT TOYKHU 10 mpsimoi. [lnomans
napajiesiorpaMmmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTUPOBAHHOW TIUIOIIA]IH.



[IpuMeneHne MeTo1a KOOPAUHAT B ITPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKHUX
3a/1a4ax.

BexTopbl

Bekropbl Ha miockocTd. ClOKEHWE M BBIYMTAHUE BEKTOPOB — IIPaBHIIA
TPEYTOJIbHUKA U NapajuienorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[Tonarne o Oasuce (Ha IUIOCKOCTH). PasiiokeHuss BEKTOPOB IO Oasucy.
CkaJsipHOE TIPOM3BEICHUE BEKTOPOB, N'€OMETPUUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopAauHaTaxX. JUCTpUOYTHMBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkansipHO€ TpPOM3BEACHUE M  MpoelupoBaHHe. [IpuMeHeHue CKaIsIpHOIO
IIPOM3BEACHUS BEKTOPOB Ul HAXOXKICHWS [JJMH W yriaoB. Pemenwne
IrEOMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAJIIPHOIO IPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH U IUIOIIA/Ab KPyra

[IpaBunbHBIE MHOTOYTOJNBHUKHU. JInmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYyr OKpyxkHocTed. [lmomane kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHnst 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IUIOIIAN KPYTa.

JIBHKEHHSI TIOCKOCTH

[enTpanbHas cumMmerpus. LlenTpanbHO-cuMMmeTpuuHble Qurypsl. [ToBoporT.
OceBas cummeTpus. OUTrypbpl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwxkeHuss W ero cpoiicTBa. PaeHcTBO ¢uryp. Ilpossienus
CUMMETPUM B INPUPOJE, >KUBOIIMCH, CKYIBITYype, apxurekrype. Kommnoszunuun
NBUKeHUH (mpocteime npuMepsl). [[puMeHeHrne B reoMeTpuYecKrX 3a/1auax.

Mooyne Bepoamnocms u cmamucmuka

7 KJIACC

[IpencraBieHue AaHHBIX B BUJIE TaOIuL, auarpamm, rpadukoB. 3amojHEHue Talnuil,
YTEHUE U MOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTONOUATHIX) U KPYTOBBIX). UTeHue rpadukon
peanmpHBIX TporeccoB. M3BiedeHne mHGOpMANUK W3 JUATPaMM M TaOJUI], MCIIOJIE30BAaHUE H
WHTEPIpETAIHs JaHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpefHee apupMeTHuecKoe, MeluaHa, pa3Max, Haubospliee U
HaMMEHbIIIee 3HaUeHUs] Habopa YHCIOBBIX AaHHBIX. [IprMeps! ciyyailHON M3MEHYHBOCTH.

CrnyyaliHblil SKCTIEpUMEHT (OMBIT) U cllydaiiHoe coObiTHe. BepostHocTh 1 yactoTta. Poib
MaJIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpoJie U B oOmecTBe. MoHeTa U
UTpajibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepinna, pedbpo. Crenens BepminHbl. Yucno pédep U cyMMapHas CTENeHb BEpIIKH.
[IpencraBnenne o cBsizHoctu rpada. llemn m nuxnsl. [lytu B rpadax. O6xon rpada (simepos
nyTh). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenne 3anau ¢ momonibio rpagos.



8 KUIACC

[IpencraBienne naHHBIX B BUJE TAOIUII, JHAarpaMm, rpaukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOKecTBO. Ormepaluu HaJl MHOXXECTBAMU:
o0beauHeHue, TepecedyeHue, pomnonHeHue. CpoiicTBa omepauuii HaJg  MHOXKECTBAMU:
[IEPEMECTUTENIBHOE, COUYETATENIbHOE, pACIpENEIUTENIbHOE, BKItoueHus. lcnonb3oBaHue
rpau4ecKoro MnpeicTaBICHUs] MHOKECTB I ONMCAHMs PEeabHBIX MPOIECCOB U SIBICHUH, PU
pelleHny 3ajay.

W3mepenne paccenBaHUs JaHHBIX. Jlucrnepcuss U CTaHIAPTHOE OTKJIOHEHHE YHCIIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

DOneMeHTapHble COOBITHS ciydaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITHH. ONBITEI C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU. CITy4ailHbIi BBIOOP.
CBsi3b MEXIy MaJOBEpPOSITHBIMU M MPAKTHUYECKH JOCTOBEPHBIMH COOBITHUSIMH B MPHUPOJE,
00111eCTBE U HAYKE.

JlepeBo. CBoiicTBa /1IepeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEX]y 4YMCIOM BepmMH U uucioMm pédep. IlpaBuno ymuHoxenus. Pemienue 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxusie coObiTHs. [Quarpamma Oiinepa. OObenuHEeHHE U IEpECEYCHHUE
coObiTuii. HecoBmecTtHble coObiTus. ®opmyna cloXeHUs  BEpOSTHOCTEH. Y clOBHas
BeposATHOCTb. [IpaBuio ymuHoxenus. HesaBucumbie coObitus. [IpencraBnenue skcnepuMeHTa B
BUJE AepeBa. Pemienue 3amad Ha HaXOXKJIEHUE BEPOSITHOCTEH C MOMOIIBIO JIepeBa CIy4aiHOTO
AKCIIEPUMEHTA, TUarpaMm Ditiepa.

9 KUIACC

[IpencraBiaeHne AaHHBIX B BHJE TaOJIUL, AUarpamm, rpaguMKoB, HHTEpIpETalus JaHHBIX.
UreHnue u noctpoeHue Tadaull, Juarpamm, rpadukoB 1o peaabHbIM JaHHbBIM.

[lepectanoBku u Qakropuan. Coderanust U 4uciao coderanuil. TpeyrompHuk I[lackans.
Pemenue 3aau ¢ ucnonp30BaHMEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTb. CityyailHblil BEIOOp TOYKM U3 (PUTYpHI Ha IUIOCKOCTH, U3
OTpE3Ka U U3 IYTH OKPYKHOCTH.

Hcneitanue. Yenex u Heyaauda. Cepust MCTIbITaHUM 10 iepBoro ycrnexa. Cepus UCIBITAaHUN
bepuymiu. BepostHocTH cOOBITHI B cepuM ucbITaHUN bepHysun.

CrnyualiHas BEIMYMHA M PACIpPENEICHUE BEPOATHOCTEW. MareMaTHdecKoe OXHIaHue U
auctepcus. [IpumMepsl MaTeMaTH4EeCKOro 0KMIAHMS KAaK TEOPETUUYECKOrO0 CPEIHEro 3HAa4eHUs
BEJIMYMHBL. MaTeMaTH4yecKkoe OKUJaHNE U JUCIIEPCUS CIYYaHOW BEIUYUHBI «UUCIIO YCIIEXOB B
CepHUH UCIBITAHUN bepHym».

[TonsiTue o 3akoHe GonbLIMX yucesn. M3MepeHue BeposSTHOCTEN ¢ OMOIIbIO YacToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIINX YUCEN B TIPUPOJIEC U OOIIIECTBE.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHOKEHHI HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MAaTeMAaTHUYECKOW KYyJbTYpOW Kak CpeJICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4eaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM B MMyTEeH X pelieHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JIPYyTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOM JIEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JACHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIICTCHTHOCTEH, IIAaHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
IMPUHUMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAHWEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHO€, (OpMUPOBATh THIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ 0OCYXXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUH Y4EeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoOBBIX GopMax paboThl (00CYkIAEeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICACTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEeHIeHus 3ajadd (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT !

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUHM TMPU H3YyYCHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:
Mooyne «Anzeopay

Yucjia 1 BBIYMCTIEHUS

PanmonansHbIC UKCIa.

[TepexoauTh OT OxHON (HOPMBI 3alUCH YUCENl K JApyrou (ImpeoOpa3oBLIBATH
JECATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YuCeJl, MHOXKECTBA pAIlMOHAJIBHBIX YHCEN TpU PEUICHUM 3a/a4, MPOBEACHUU
PACCYXICHUI U JOKA3aTEIbCTB.

[TonuMaTh U OOBICHATH CMBICIT TO3UIIMOHHOM 3aMUCH HATYPaJIbHOIO YKCIA.

CpaBHHBATh M yHOPSIAOUYNBATH PAIMOHAIBHBIE YUCIA.

BreinonHaTh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C pallMOHAIBHBIMU YHCJIaMU, UCTO0JIb30BaTh CBOMCTBA YMCEN W IMpaBuia
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BpINoNHATH NEMCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MMOKA3aTEISIMU.

Haxonute 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COACPKAIIMUX PALMOHATIBHbBIC
yucjga W CTEICHM C HaTypalbHBIM ITOKa3aTejaeM, IPUMEHATh pa3sHOOOpa3HbIC
CrIocOOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBHIC BHIPAKCHHS
MIPU PEIICHUHU MPAKTHUECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB.

OkpyrJisITh  4YMClIa C 33JaHHOM TOYHOCTBKO, a TaKXe IO CMBICIY
MPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPUKHUIKY M OLEHKY pe3yibTara
BBIUHCIICHUWA, OLIEHKY 3HAYECHWM YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPHU
PEIICHUH MTPAKTUYECKUX 3a7ad.

Pemiath TekcToOBBIE 3amaud  apu(PMETHUYECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a7ay.

Pemate npakTHKO-OPUEHTHUPOBAHHBIC 3aJ1auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH



pe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaEMbIX OOBEKTOB.

J1eIMMOCTb.

Jloka3pIBaTh U IPUMEHATH MPH PELICHUH 3a]1a4 ITPU3HAKH IEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TMMOCTH CyMMBbI U IPOU3BEACHUS LIETBIX YUCET.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0OOHO OMNEpPUPOBATH MOHATHUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHUCIIA.

Haxonuthe HamOONbIIMI OOIIMKA AETUTENh U HaUMEHbIIee 00Ilee KpaTHOEe
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHSATHEM OCTaTKa IO MOMAYJIIO, NPUMEHATh CBOMCTBa
CpPaBHEHHU MO MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

BripakeHus ¢ IEpEMEHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSATH
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoimonHsaTh  mpeoOpa3oBaHUs  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPHITUEM CKOOOK.

BrImonHITh eficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMHU, MPUMEHSTH (DOPMYIIbl COKPALIEHHOTO YMHOXKEHUS (KBaApaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHUTEJSI, TPYNIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKHU, CMEKHBIX TIPEAMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BEIPAKCHU.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbHOMY emy. [IpoBepATs, sBIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.



[TonbGupate mnpuMepbl Map 4YHCEN, SABIAIOMIMXCS pPEIICHUEM JHUHEHHOTro
YpaBHEHHUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIWHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YsSICh TpadUKOM, NPHUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemmath cucteMbl ABYX JTMHEHHBIX YpaBHEHHUH C ABYMs MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M peliaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJIOBHUIO 3a/Jlaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIyYeHHBIN pe3yJbTar.

DyHKIUU

Koopaunate! u rpaguku.

N3006paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIUChIBATh YNCIOBbIE IPOMEXYTKU Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH,
MIPOU3BOIUTENLHOCTD, BPEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (YHKLIMH, NPOMEXKYTKHM 3HAKONOCTOSIHCTBA (DyHKLUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMs (DYHKIIMH, HAWOOJbIIIEE U HAaUMEHBIIEE
3HaYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K konIry oOyuyeHust B 8 kj1acce o0y4aromuiics MOTyYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:
YucJa 1 BbIYUCIEHUS
HNppaunonanbHbie ynca.
[ToHuMaTh W HCIOJAB30BaTh IIPEIACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHO>KECTB.
CB00OOHO OTepUpOBaTh MOHSATUSIMU: KBaJIPATHBIA KOPEHb, apU(PMETUUCCKUN
KBaIpaTHBI KOPE€Hb, UPPALMOHATIBHOE YHCIIO, HAXOJAWUTh, OLICHUBATh KBAJIPATHBIC



KOPHHM,  HUCHONB3YySl  IpU  HEOOXOIMMOCTH  KaJNbKYJSTOpP,  BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMN.

Hcnonp30BaTh HaydaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YUCIla TOYKaMHU Ha KOOPJAWHATHOW MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u crenenedd yucia 10, 3anmuchiBaTh W OKPYIJIATH YKUCIOBBIE 3HAYCHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMocCTb.

CBOOOIHO omnepupoBaTh MNOHATHEM OCTaTKa IO MOJIYJIIO, NPUMEHSTH
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CYyMMBI U MIPOU3BEICHUS 110
JAHHOMY MOZYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-panoHaabHbIE BEIPAKEHUS.

Haxonutpe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[TpyMeHATh OCHOBHOE CBOMCTBO PallMOHAILHOM IpOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0I1ieMy 3HaMeHaTelto,
CIIOKEHUE, YMHOKEHUE, JIeJIEHNE aNreOpandyeckux IpoOei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPA30BaAHUS PALIMOHATIBHBIX BBIPAKEHU.

[TpumensTh npeoOpa3zoBaHUs BbIPAXKEHUM AJIs PEIICHUs Pa3INYHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSATHME CTENEHW C LEeJbIM MOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanroHaabHble BBIPAXKEHUS.

HaxonuTe 1omycTHMbIE 3HAUYEHUS IEPEMEHHBIX B BBIPAXKEHUAX, COAEPIKAIUX
apu(pMeTnYecKre KBaApaTHbIE KOPHH.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMU.

YpaBHeHMs U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

PemaTte ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTe nuHEWHbIE ypaBHEHHS C TMapaMeTpamMHu, HECIOXKHBIE CHUCTEMBI
JIMHEVHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapuuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU



YpaBHEHHE WM CUCTEMA YpPAaBHEHUN PEIICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHOW (OPMYITHPOBKH 3amadul K €€ anreOpamdecKoiu
MOJICIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHCTEMBbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4H MOJYYEHHBINA pe3yJIbTaT.

[IpuMeHSATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA pEIISHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS M SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONpEACsaTh 3HAUYCHHE (PYHKIHUM IO 3HAYCHUIO
apryMEeHTa, OIpeJIesaTh CBOMCTBA (DYHKIIUH 110 €€ TpaduKy.

Crpouth rpaduku QyHKIUNA , ONMMCHIBATH CBOMCTBA YHMCIOBONW (DYHKIIUH TIO
e€ rpaduxy.

K xoniry 00y4yeHus B 9 kiacce o0y4aromuiics MOJyduT CIeAyIONINe MPEAMETHBIC
pe3yJIbTATHI:

Yuciaa v BBIYMCICHUSA

CB0OOIHO oOlEepUpOBaTh MOHATUSIMHU: KOPEHb N-Ml CTENEHU, CTENEHb C
pallMOHAJIBHBIM IIOKA3aTeJeM, HAXOIUTh KOpPEHb N-U CTENEHH, CTEIEHb C
palMOHANBHBIM TOKa3aTeJIeM, HCIOJIb3ysl TPU HEOOXOJUMOCTH KaJIbKYJIATOD,
IIPUMEHATH CBOWCTBA KOPHS N-U CTENEHH, CTEIICHU C PAlMOHAJIBHBIM [TOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA ACHCTBUTEIIBHBIX YUCEN MPU PEIICHUU
3a7a4, IPOBEICHUN PACCYX ICHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JICUCTBUTEIbHBIE 4YHUCJIA, OKPYIJISAThH
JICVCTBUTEBHBIC YKCIIA, BBIMOJHATHh IMIPUKUIKY PE3YJbTAaTa BBIYMCICHUM, OLEHKY
YHCJIOBBIX BBIPAXKEHUU.

AJsiredOpanvyecKue BbIPpAKEHUA

CB0OOHO oOmepupoBaTh TMOHATHEM KBAJIpPaTHOTO TPEXWICHA, HaXOIUTh
KOPHU KBAaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBICE U KBaApaTHBIE ypaBHEHUsS, YPAaBHEHWS, CBOJSIIMECS K
HUM, IPOOHO-pAIIMOHAILHBIC YPABHECHHUS.

PemaTe HeCOKHBIE KBAaAPATHBIE YPABHEHHUS C ITAPAMETPOM.

Pemate nuHENHbIE HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, HCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHWE HEPABEHCTB Ha YHCJIOBOM MPSIMOM,
3alMChIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.



Pemlare cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsATh METOAbl PABHOCHIIBHBIX MPe0Opa30BaHUi, 3aMEHbI TEPEMEHHOM,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTerneHel.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKIIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA M HX CHCTEMBI, B TOM 4YHCIE C
OTPaHUYECHUSIMU, HAITPUMEP, B LIEIIbIX YHCIIAX.

[IpoBOAUTE HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM YHCIIE C
IpUMEHEHUEM TIpadHuuecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U WX CUCTEMBI JJIsi COCTaBJICHUS
MaTE€MaTU4YeCKOM MOJEIM pPEAJIbHOM CUTyallMM WM [PUKIAQAHOW 3a/auu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEILHOCTH H IPOTPeCCHH

CBOOOIHO oOmepupoBaTh MOHATHSIMHU: 3aBUCUMOCTb, (YHKIUS, Trpadux
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
MPOTOPIIMOHAILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a1aHHast PyHKITHS.

UccnenoBarh QyHkImio o €€ rpaduky, ycTaHaBIUBAaTh CBOMCTBA (DYHKIIHIA:
00JacTh ONpENEICHUsl, MHOXKECTBO 3HAUYCHHM, HYIM (QYHKUHH, MTPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHus M yObIBaHUsA, YETHOCTb U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOJUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

Onpenensaty nojoxeHue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONHCHIBATh  CBOMCTBA
KBaJpaTUYHON QPYHKIHHU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIJIs pEIISHUs 3a/1a4.

Ha nmpumepe kBagparuunoit GpyHkimu ctpouth rpaduk Gynkmun y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun y=Ff(X).

WnmoctpupoBaTh € TMOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTb WU
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIECKasi MPOrpeccuu



CB0OOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEILHOCTD, apuMeTHIECKas
Y TEOMETPUYECKasi TPOTrPECCHH.

3ajaBaTh IOCJENOBATEIbHOCTH pPA3HBIMU CIIOCOOAMH: OINMCATENbHBIM,
TaOJIMYHBIM, C IOMOLIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATENIbHOCTH TOYKaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHCIIe 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W TNPUBOAUTH MPUMEPBl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OrPAHUYEHHBIX  IOCJIEIOBAaTEIBbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) TOCIEA0BATENBHOCTEM.

HMeTh npeAcTaBieHUE O CXOJUMOCTH NOCIE0BATENbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHsATh METOA MATEMATHYECKOW UHIYKLIUU MIPU PEILIEHUH 3a]1a4.

Modyne «[eomempus»

K xoniry 00y4yeHus B 7 kj1acce 00y4aromuics MOJIyYUT CIEAYIONUE TPEIMETHBIC
pEe3yJbTaThI:

Pacrnio3HaBaTh W3y4YeHHbIE TE€OMETPUYECKHME (QUTYpBl, ONPENeNsiTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (PUTYpBI, BBINOIHATH
YEpPTEXKU MO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
PemaTe 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenath NPUKUAKY U OLUEHKY JIMHEHMHBIX M YIVIOBBIX BEJIMYUH NPEIMETOB B
peanbHOW >KM3HU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pazMepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30BaTbCd NpPHU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
PU3HAKU ¥ CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PEILICHUH 3a7ad.

[IpoBOANTE JTOTMYECKUE PACCYKIECHUS C MCIOJIb30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonb30BaTbCAd NpPHU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PEHIEHUN T€OMETPUUYECKHX 3a]ay.



OmnpenensTs napajiebHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemars 3aaun Ha kieTdaroil Oymare.

[TpoBOANTH BBIUMCICHHUS U HAXOAUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YIJIOB B TEOMETPUYECKMX 33Jad4ax C MCIIOJB30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NIpU
IIEPECECUCHNH JBYX MapaJUICJIbHBIX MPSAMBIX CeKyulled. Pemate npaxkTudeckue
3a/1ayy Ha HaXO0XJCHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra touek (I'MT). Ompenensith
OHMCCEKTPHUCY yIJla U CEPEAUHHBIN NEPIEHINKYISAP K OTPE3KY KaK T€OMETPUYECKHE
Mecta Touek. [lonbp3oBaThcs noHAaTHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUYECKUX YTBEPKICHUN U IIPU PELICHUU 3a1a4.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIQJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPH PEIICHUU 33/1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb
HaXOAUTh €€ LeHTp. JloKa3bIBaTh U HUCIOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJHOW TOYKE, U O TOM, UYTO CEpPEAUHHBIC
NEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Biazets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOM O
IIEPIICHIUKYJIAPHOCTA KAacaTelIbHON U paauyca, MPOBEAEHHOIO K TOYKE KAaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IPUMEHSATH ITO B PELLIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3piBaTh W MNPUMEHATH MPOCTEUINNE TIE€OMETPUYECKHE HEPABEHCTBA,
MTOHUMATh UX NMPAKTUYECKUN CMBICII.

IIpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TIOCTPOCHUS C IIOMOILIBIO LIUPKYJIS U
JIMHEUKHU.

K koniy oOyuyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CJICAYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIB30BAThCS MX CBOMCTBAMHM IPU PEIICHUU TCOMETPUYECKUX 3aaad. Paszmudarh
MIPU3HAKU M CBOWCTBA IMapajuiejiorpaMma, pomMOa B MpsSMOYTOJIbHUKA, JTOKA3bIBaTh
WX W YBEPEHHO MPUMEHSTH MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4.

Hcronp30BaTh CBOMCTBA TOYKU TMIEPECEUCHUS MEANaH TPEYToJIbHHUKA (IIEHTpa
Macc) B pEILICHUH 3a]1a4.

BraneTs moHsATHEM CpeaHEH JTUHWUU TPEYTOJIbHWKA W TPAICIUH, PUMEHSTH
WX CBOWCTBA TPH PEIICHHWH TEOMETPUYECKUX 3amad. Vcmonap3oBaTh TeopeMmy



dasieca U TEOpEMy O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX ISl pELICHUS
PaKTUYECKUX 3a/]a4.

Pacnio3naBaTh IIEHTpaJbHO-CUMMETPUYHBIE (GUTYPHl U HUCHOJIB30BaTh HX
CBOICTBA IIPH PELICHNUH 33]1a4.

Brnanerp moHATHAMH TOA00MS TPEYroiabHUKOB, Kod(duiueHta moaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTOJIHHUKOB. MIMETh MpencTaBieHue o
npeodpazoBannu moaodus U o moAoOHbIX ¢urypax. Ilomp3oBaThcs mpHU3HAKAMU
1no/100Us TPEYroJIbHUKOB MpU PELIEHUH NeoOMEeTpUYecKuX 3aaad. [lokaspiBaTh U
IPUMEHATH OTHOLLIEHUS MPONOPLUOHAIBHOCTH B MIPSIMOYTOJIbHBIX TPEYTrOJIbHUKAX.
[TpumeHsATh 0100ME B MPAKTUUECKUX 3a]a4ax.

BeiBoguTh W HCMONB30BaTh MpocTeimme ¢GOopMymnbl IS TIOMIATH
TPEYroJIbHUKA, NapajjiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYTOJbHBIX (UTYD
(monb3ysich, TI€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HaThb OTHOLIEHHE IUIOLIAAEH
NOJO0OHBIX (PUTYp M NPUMEHATH NMPU pelieHuu 3anad. [IpuMeHsATh MoJydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnanete MOHATMEM BIOMCAHHOTO U ILEHTPAJbHOTO YyIJIA, yIia MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHUEM TMOA0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHily 00y4yeHus B 9 kiacce o0y4aromuics NOJyYUT CIEAYIOIUE NPEAMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISTOPA) ITUHbI
U YTJIbl JUIsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUUII HAXOXJIEHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NPUMEHATH MX IS
HAXOXKJEHUSl PA3JIMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IpU PELIEHUH TEOMETPUYECKUX 3anay. lIpuMeHsTh mnoJiydeHHbIe 3HAHUS MpH
pELIEHNH MPAaKTUYECKUX 3a/1a4.



[IprMEHATh TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOINUTD
U BIQJCTh TPUTOHOMETPUYECKHUMH (opMylaMu ISl IUIOMIA[M TPEYroJbHUKA,
napasuiesiorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATh Gpopmyny ['epona u
(bopMyiTy JUIsl IUTOIAIH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

MMeTp 1mpeacTaBleHHME O TOMOTETHH, MPHUMEHATh B MPAKTUYECKUX
CUTyalUsX.

Hcnonp3oBaTh Teopembl UeBbl 1 MeHenas npy peleHny 3a1ay.

Hcronb30BaTh TEOPEMBI O BIMCAHHBIX YIJIAX, yridax MEXIy XOpAaMmH
(CeKyLIMMM) U yTiie MEXKIy KacaTelabHON U XOPJOH MPHU pEIEHUH F€OMETPUUECKUX
3ama4. Jloka3plBaTh M IPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IIPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBaAPATE KaCaTCIbHOU.

Brnanete moHSATHEM KOOpPAMHAT HAa IUIOCKOCTH, pabdoTaTh C YpaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerb MNOHATHSAMM yIJIOBOTO KO3(QQUIMEHTa U
CBOOO/IHOTO 4JI€HA, MOHUMAaTh HUX TEOMETPUYECKHH CMBICI U CBSI3b YIJIOBOTO
ko3 duienTa ¢ Bo3pacTaHMEM M YObIBAHMEM JMHEHHOW QYHKUMU. YMEThb
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MAPAJUIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO TPSAMBIX, IEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUCHHUS.

BeIBOIUTH M BIAAETh YpPAaBHEHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOX
KOOPAMHAT Uil HAXOXKIACHHUs IEPECEYCHUU OKPYKHOCTEW M NpsMbIX. Braners
dbopMmynamMu paccTOSHHS OT TOYKM JO MPSMOM, IUIOHNIAJAM MapajuiesiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpHUEeHTHpPOBaHHOM momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IpU  pElIeHUHU
F€OMETPUYECKUX U IIPAKTHYECKUX 3anad. [IpumeHATs Meron KoopauHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YMCJIO, BIAJETh IPAaBUJIaAMU TPEYTOJbHHUKA U IapajljienorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO I0JIB30BATHCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTp ClI0oKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpA Ha YUCJIO B KOOPIMHATAX.

Nwmets nmpencrasienue o 0asuce (Ha IIIOCKOCTH). PackiaapiBaTe BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPbl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUM. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1auax.

Bianerb MOHATHEM CKalIspPHOTO NPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENCHUS
U €ro CBA3b C NPOELUUpPOBaHUEM. IIpUMEHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YriaoB. Pemare reoMerpuyeckue 3aJayv ¢ MOMOIIBIO



CKaJISIpHOTO TIpou3BeeHus. Vcronp30BaTh CKAISIPHOE MPOU3BEICHNE BEKTOPOB B
anredpandecknx U GU3NYECKUX 3a/1a4ax.

BraneTs MOHATHSIMH MPAaBWILHOTO MHOTOYTOJIBHHMKA, JIJTMHBI OKPYXKHOCTH,
JUTMHBI YT OKPYKHOCTH M PaIMaHHOW MEPHI yIiia, BEIYUCIATH MJIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucia 7. [IpuMEHSATh MOMydeHHBIE YMEHUS MPHU
pEIICHUH MPAKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBEICHHUS 00 W3MEpEHUU
JUTHHBI OKPY>KHOCTH ¥ TUIOIIAHN KpyTa.

VimeTp mpencTaBiIeHHE O TMPeoOpa3oBaHWU TUJIOCKOCTH, O JBHIKCHHSX.
HaxoguTth ocH, NEHTPHI CHMMETPUU (QUTYp, IMEHTPHI IOBOPOTA, HAXOIUTh
KOMIIO3UIIMH TMPOCTEUIINX TpeoOpa3oBaHuii. IIpUMeHSATh ABMKEHUS TUIOCKOCTH
MIPY PEIICHUU TEOMETPUIECCKUX 3a1ad.

[IpuMeHATh TONyYCHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MaTEMaTHUYCCKUC
MOJICNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HEO0OXO0IMMO, KATbKYJISITOPOM).

Mooyne Bepoamnocmos u cmamucmuka

K xonmy oOyuenus B 7 Kjacce 0OOydYaroIIMiics TMONYYHUT CIEAYIOLUIUE IPEeIMETHBIC
pe3ynbTaThl:

Uurate wHPOpPMALHNIO, MPEICTABICHHYIO B TaOJNHMIaX, HAa JWarpamMMmax, IpEeACTaBIATH
JAaHHBIE B BUJIE TAOJUIl, CTPOUTH JUAarpaMmbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MaccHBaM 3HAYECHHH.

OnucelBaTh M HHTEPIPETUPOBATh PEAIBHBIE YHCIOBBIE JIaHHBIE, NPEJCTABICHHBIE B
Tabynuax, Ha AMarpaMMax, rpagukax.

Hcnonp3oBaTh 171 ONMCAHMSI JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpelHee
apupMeTHuecKoe, MeIaHa, HauOoJbIllee U HaUMEHblIIee 3HaYeHus, pa3Max.

Hmets mpezacraBieHue O ClIyd4alHOM HM3MEHUMBOCTH Ha INpHMeEpax LeH, (PU3NYECKHX
BEJIMYMH, AaHTPOMOMETPUUYECKUX JAHHBIX, HMMETb MPEACTABIEHUE O CTATUCTHYECKOMN
YCTOMYUBOCTH.

K konmy oOyuenuss B 8 kJacce oOydaroumuiics MOJY4YUT cienylollue MpeAMETHbIe
pE3yJIBTaTHI:

N3BnekaTb M mpeoOpa3oBbIBaTh HMH(OpMAIUIO, TPEACTaBIEHHYIO B BHJE TaONHL,
auarpamm, rpa@ukoB, MPeICTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpamMm, rpaQuKkos.

OnuceIBaTh JaHHBIE C MOMOIIBI0 CTATUCTUUECKUX MOKAa3aTelel: CpeAHUX 3HAUYEHUN U Mep
paccenBaHusl (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

HaxoauTe 49acToThl YMCIOBBIX 3HAYEHWH W YaCTOTHl COOBITHH, B TOM YHCIE IO
pe3ynbpTaTaM U3MEpPEHUN U HaOII0ICHUH.

HaxoauTh BEpOSITHOCTH  Ciay4yailHBIX COOBITMII B  ONbBITaX, 3Has BEPOSATHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PABHOBO3MOXXHBIMH 3JE€MEHTapHBIMHU
COOBITHSIMH.

Hcnonp3oBarh rpaduyecKkue MOJENH: JIEPEBO CIy4ailHOTO SKCIIEPUMEHTA, IUarpammbl
Diiniepa, 4nciaoBas npsmasl.



OnepupoBaTb MNOHATHAMHM: MHOKECTBO, IIOJIMHO)KECTBO, BBINOJHATH ONEPALUN HAaJ
MHOXECTBaMU: O0BEIMHEHHUE, MEepPeceYeHue, TOMOIHEHHE, TePEUNCIIATh JIEMEHThl MHOXECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBate rpaguueckoe MPEeICTaBICHUE MHOXECTB U CBA3CH MEXIy HUMH s
ONKCAHMsI NPOLECCOB U SABJICHWH, B TOM YHUCIE IPU PELICHUM 3aJad W3 JAPYIHX Yy4eOHBIX
IIPEAMETOB U KypCOB.

K xonmy oOyueHus B 9 kiacce oOyvaromuiics HONXYYUT CIEYIOIIUE INPEIMETHBIE
pE3yJIbTaThI:

W3Bnekatb U 1peoOpa3oBbIBaTh HH(GOPMALMIO, TNPEACTABICHHYIO B  Pa3IMYHBIX
UCTOYHMKAX B BHJE TaONHWI, AWarpamm, rpaduKoB, MPEICTAaBIATh JaHHBIC B BUAE TaOJMHIL,
rarpaMmm, rpaukos.

Pemate 3amaun OpraHu30BaHHBIM 11€peOOPOM BApUAHTOB, & TAKXKE C HCIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUJI U METOJIOB.

Hcronb30BaTh ONMUCATEIbHBIE XAPAKTEPUCTUKH JUIsI MACCUBOB YMCJIOBBIX JAaHHBIX, B TOM
YUCJIE CPEHUE 3HAYCHUS U MEPBl PACCEUBAHMSL.

HaxonuTh 4acTOThl 3HAYEHUH U 4aCTOTHI COOBITHSA, B TOM YHUCIIE MOJIb3YSCh pe3yabTaTaMu
IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOCHUH.

HaxoauTe BEpOSTHOCTH CIy4allHBIX COOBITH B HM3YYECHHBIX OIBITaX, B TOM 4YHCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX HUCIBITAHUNA JIO MEPBOTO
ycIexa, B Cepusix UCIbITaHui bepHyim.

HmeTs npencTaBiieHuE O CIIy4aliHOM BEJIMUMHE U O PACIPEIEIICHUH BEPOSITHOCTEM.

HmeTh mpencTaBieHHe O 3aKOHE OOJBIIMX YMCET KaK O MPOSIBICHUHM 3aKOHOMEPHOCTH B
CITy4aiiHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI B IPUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 UNCJIA U BBIYUCJIEHMA. 11 1 1 bubmuorexa [JOK
PannonanbeHble yncia (IOBTOpEHNUE) https://m.edsoo.ru/77e09b13
OVYHKIMU. Koopaunatel u bu6mmoreka [IOK
2 17 1 2
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13
AJITEBPAMYECKUE BBIPAXXEHU . bubnuorexa [JOK
3 7 0 1
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edso00.ru/77e09b13
4 YPABHEHUWA 1 CUCTEMbI 10 1 1 bubmuorexa [JOK
YPABHEHUI. JIuneiinbie ypaBHeHHS https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 5 0 1 bu6mmoreka [IOK
HaTypaJIbHBIM I10Ka3aTelIeM https://m.edso00.ru/77e09b13
5 AJITEBPAMYECKUE BBIPAXXEHU . 23 1 3 bubnunorexa [JOK
MHorouneHsl https://m.edso00.ru/77e09b13
7 AJITEBPAMYECKHWE BBIPAXXEHW . 14 1 1 bubmuorexa [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edso00.ru/77e09b13
bu6mmoreka [IOK
8 UNCJIA U BBIYUCJIEHUA. JlenumocTh 10 0 1 https://m.edsoo.ru/77e09b13
N bubmuoreka [JOK
o OYHKLNHN. Juneitnas dynkums 16 1 2 https://m.edso00.ru/77e09b13
YPABHEHUA U CUCTEMbBI Eub OK
10 YPABHEHUM. CrucreMbl IMHEHHBIX 14 1 2 nosmoreka I

ypaBHEHUU

https://m.edsoo0.ru/77e09b13
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1 [ToBTOpenue, 060061IeHNE, 8 1 0 bubmuoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo0.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 15
Feometpusn
KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA 28 2 4 bubmmorexa LIOK
p yp ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuiecKux BETUIHH
bu6nmorexa LIOK
2 TpeyrombHuKH 19 . 2 https://m.edsoo.ru/78c146¢4
[TapannensHocTs. Cymma yrioB bubnnorexa [JOK
3 15 1 2
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
bu6nmorexa LIOK
4 [IpsvoyroIbHbIe TPeyrONbHIkH ! 0 L https://m.edsoo.ru/78c146¢c4
bubnunorexa LIOK
r 1 1
> COMCTPHHICCKHE HEPABEHCTBA > https://m.edsoo.ru/78c146¢4
0) ocTh. ['eome €CKHe MecTa
6 Tolilpe}I’ZK?IocTB OeHI/II\:[ cT ip(l);o KI:}OM I/ITK 181 18 1 2 bubmorexa LIOK
. P HIbIO THHPIY https://m.edso0.ru/78c146¢4
U JTUHEWKH
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 10 1 0 bubnmnorexa LIOK
3HaHUH https://m.edsoo.ru/78c146c4
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«BGPOHTHOCTL H CTATUCTHKA»

1 [Ipencrapnenue qaHHBIX 7 0 bubmorexa HOK
ped A https://m.edso0.ru/7f415fdc
bubmuorexa [JOK
2 0
Omncatenbhas Cratuetiia 8 https://m.edso0.ru/7f415fdc
. bubnmoreka [JOK
1
3 CatysaiHas H3MCHIHBOCTS 0 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 B 4 0
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/7f415fdc
5 BepostHocTh 1 yacrora 4 0 bubnuotexa [JOK
CIIy4aifHOTO COOBITUSA https://m.edsoo.ru/7f415fdc
6 O06o001IeHre, CUCTEMaTH3aIUs 5 1 bubmuorexa [JOK

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 YPABHEHHMA 1 HEPABEHCTBA. 20 2 0 bubnuoreka [{OK
HepaBencrtpa https://m.edsoo.ru/6d40b704
5 UHNCJIA U BIUUCJIEHUS. KBaapaTHbrit 17 1 3 bubmmoreka [JOK
KOpPEHb https://m.edsoo.ru/6d40b704
YPABHEHUWSA 1 HEPABEHCTBA. bubmuoreka [{OK
3 17 1 2
KBanpatHbsie ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 1 3 bubnnorexa [JOK
Jpo6HO-paniioHalbHbIE BEIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUMA 1 HEPABEHCTBA. 19 1 9 bubmuoreka [IOK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.eds00.ru/6d40b704
bubmmoteka IIOK
6 OYHKIH 15 1 1 https://m.edso00.ru/6d40b704
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14 0 9 bubnmnorexa [JOK
Crenenun https://m.edso0.ru/6d40b704
bubnunorexa LIOK
8 UNCJIA U BBIUMCJIEHUA. lenumocTh 7 1 0 https://m.edso0.ru/6d40b704
9 [ToBTOpenwme, 0600IIEHNE, 10 1 0 bubnunorexa LIOK
cucTeMaTn3anus 3HaHUI https://m.eds00.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 13
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bubnunoreka LIOK

1 HersipExyroibHitici 22 2 3 https://m.edsoo.ru/a5cb98eb
bub6nmmoreka [IOK
2 Honobue 16 . 2 https://m.edsoo.ru/a5cb98eb
bub6nmoreka [IOK
3 Hnomare 16 ! 2 https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u Havana 18 1 2 bubnnorexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/a5cb98eb
YIuibl U 4ETBIPEXYTOJIBHUKH, CBSA3aHHBIE C Bbu6mmoteka LJOK
5 20 1 3
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6nmoreka LIOK
6 . 10 1 0
3HAHUM https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 12
BeposiTHOCTH U CTATHCTHKA
bubnmnorexa LIOK
1
1 Hoptopene kypea 7 wacca 4 0 https://m.edsoo.ru/7f417fbh2
OnucarenpHasi CTaTUCTHKA. bubnuoreka [{OK
2 4 0 1
PaccenBanne njanHbIxX https://m.edsoo.ru/7f417fb2
bubnunorexa LIOK
1
3 Mrosectsa 4 0 https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB CitydaitHOTO 6 1 1 bu6muoreka [IOK
coOBITHS https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
0 1
> Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuoreka [{OK
0 2
6 Cysaiissie coGbITHS 8 https://m.edsoo.ru/7f417fh2
bubnunoreka LIOK
0
! Obobuierne, crcTemaTn3aLHs 4 1 https://m.edso00.ru/7f417fb2
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 OYHKINN 25 2 2 https://m.edsoo.ru/133deab
a
bubnuoreka [IOK
PABHEHU 11 HEPABEHCTBA.
2 Y 15 1 2 https://m.edsoo.ru/133deab
KBagparssle HepaBeHCTBA a
bubnunoreka LIOK
YPABHEHUMA 1 HEPABEHCTBA.
3 25 1 2 https://m.edsoo.ru/133deab
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI N
. YUCJIOBBIE TIOCJEIOBATEIBHOCTH ’e . . 5;16?/‘7?:;‘; ?3ﬁ33deab
Y1 [IPOTPECCHN A
bubnmorexa LIOK
AJITEBPAMYECKUWE BBIPAYKEHUS.
5 12 1 2 https://m.edsoo.ru/133deab
Crenenb C palliOHATBHBIM ITOKa3aTeIeM N
IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL Bubmorexa IIOK
6 P ’ ’ 34 1 3 https://m.edso00.ru/133deab
3HAHUUN )
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 14
I'eomerpus
but6mmoreka [IOK
1 Pemienue TpeyroiibHUKOB 22 2 3 https://m.edsoo.ru/dddde2

30
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2 [Tomo6ue TpeyroaprHUKOB

12

bubnunoreka LIOK
https://m.edsoo.ru/dddde2
30

3 Meroxa koopAauHAT

10

bubnunorexa LIOK
https://m.edsoo.ru/dddde?
30

4 BexkTopsl

5 JlnvHa OKpY>KHOCTH U ILIOIIAb Kpyra

6 JIBHOKEHUS TNIOCKOCTH

20

16

10

bubnuoreka [IOK
https://m.edsoo.ru/dddde2
30

bubmuoreka [IOK
https://m.edsoo.ru/dddde2
30

bubnunoreka LIOK
https://m.edsoo.ru/dddde2
30

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTHU3alMsl 3HAHUI

12

bubmmoreka IIOK
https://m.edsoo.ru/dddde2
30
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MO}Iy.]'II) «BBPOHTHOCTI) H CTATHCTUHKA»

1 [ToBTOpEeHue kypca 8 kiacca

2 DneMeHTbl KOMOMHATOPUKH

3 ['eomeTpuyeckas BEpOsSTHOCTh

bubmuorexa [JOK
https://m.edsoo.ru/7f41a30
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41a30
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a30
2
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bubmuorexa [JOK

Ucneitanus beprymnm 6 https://m.edsoo.ru/7f41a30
2
bubmuoreka [JOK
CnyyaliHas BeJTMYrMHA 6 https://m.edsoo.ru/7f41a30
2
bubmuoreka [JOK
O06o01eHne, KOHTPOJIb 10 https://m.edsoo.ru/7f41a30
2
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbinonHATe, coueTas yCTHblE€ M IHCbMEHHBbIE NMPHEMBI, apu(pMETHUYECKHE
' JeMCTBUS C pallMOHAJIbHBIMH YU CIIAMU
HaxonuTh 3HaueHWsI YHMCIOBBIX BBIPKEHHUH, NPUMEHITH Pa3sHOOOpa3HbIC
1.2 CcrocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHHWH JAPOOHBIX BBIPAKCHHH,
coJepKanmx 0OBIKHOBEHHBIE U JAECATUIHBIE IPO0H
[Tepexoauth OT OHOW (OPMBI 3aIIUCH YHCET K JIpyroil (mpeoOpa3oBHIBATH
1.3 JNECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUIHYIO IPOOH )
14 CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHbIE YUCIIA
1.5 OKpyriaTh uncia
BbINMONHATE NPUKUAKY U OLEHKY pe3ysbTaTa BbIUYMCIEHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKEHUN. BBINOMHATH NEHCTBUSA CO CTENEHSMH C
HaTypaJIbHbIMH I10Ka3aTeIIMU
17 [IpuMeHATh  TpHU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHWE Ha  MHOXHUTEIU
' HaTypaJbHbIX YHCEN
Pemarh mpakTHKO-OPHUEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHEM
18 BEJIMYMH, IPONOPLUOHATIEHOCTHIO BEJIMYMH, IPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YJIBTATHl PEIICHUS 3a7ad C Y4E€TOM OTIPaHUYECHHH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXKeHHs
51 Mcnonb30BaTh anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIUKY, TIPUMEHSTh
' e€ B Ipoliecce OCBOCHUs y4eOHOro MaTepuasa
59 Haxonuth 3HaueHHs] OyKBEHHBIX BBIPDOKEHUN MpPH 3aJaHHBIX 3HAYEHUSX
' [IEPEMEHHBIX
53 BomonusaTe  npeoOpa3oBaHMs  LEIOT0  BBIPAKEHHS B MHOTOWIEH
' MPUBEIEHNEM NOJIOOHBIX CIIaraeMbIX, pAaCKpPhITHEM CKOOOK
54 BBINONHATE YyMHOXXEHME OJHOYJIEHAa HAa MHOTOYIEH M MHOTOWIEHa Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTa pasHOCTH
OcylecTBISITh pa3oKEHWEe MHOTOUYIEHOB Ha MHOXHUTENIHW C IOMOIIbIO
2.5 BbIHECEHHS 3a CKOOKHM OOIIEr0 MHOXKHUTEINS, TPYIIUPOBKH ClaraeMbiXx,
npuMeHeHHs GOopMYIT COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensiTh mpeoOpa3zoBaHKsl MHOTOUYWIEHOB JUISl PEIICHUs] pa3IuYHbIX 3a7a4




U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJbHBIMU IIOKA3aTCIIsIMU  IJId

21 peoOpa3oBaHus BEIPAKEHUII
3 VYpaBHEHHS U HEPABEHCTBA
Pemate nuHENHbIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHss IpaBUIIa
3.1 1epexosia OT UCXOJHOTO ypaBHEHUS K paBHOCUIbHOMY eMmy. IIpoBepsts,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [TpuMeHsTh Tpaduueckue METO/Abl IPU PEIICHUH JMHEHHBIX YpaBHEHUH U
' UX CHCTEM
33 [TonOupars npumepsl Nap YUCEN, SBISIIOIMXCA PEIIEHHEM JUHEHHOro
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JITUHEWHOTO YpaBHEHUS C
3.4 JIBYMsI TIEPEMEHHBIMM; TIOJb3YSCh TIpaUKOM, NPUBOJUTH IPUMEPHI
pellleHusl ypaBHEHUs
35 Pemate cucremsl JBYyX JIMHEWHBIX YpaBHEHMH C JBYMs IIEPEMEHHBIMH, B
' TOM YHCJIE TPaQUICCKH
CocraBiATh W pelIaTh JUHEWMHOE YPAaBHEHHE MIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCJIOBHIO 3a/ayd, UHTEPIPETHPOBATb B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4y MOJIy4YECHHbIN pe3ybTaT
4 Koopaunate! u rpaduku. @yHkunn
N300paxkaTb Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJaHHBIM KOOpJAMHATaM, JY4Hd, OTpPE3KH, WHTEpBAJIbl, 3allCbIBaTh
YHUCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
4.2 Otmedats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPIANHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMHA. CTpouTs rpaduk GyHKUINHU Y = [X|
OnuceiBaTh C TOMOLIBIO (DYHKIUI HM3BECTHbIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJMYECTBO, CTOMMOCTSD,
IIPOU3BOUTENILHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaguueckuii cnoco0® mpeAcTaBiIeHUs W aHalu3a UH(pOpMaluH,
4.6 U3BJIEKATh W WHTEPIPETUPOBaTh HMH(OpPMaLMIO M3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
5 BeposiTHOCTB M cTaTHCTHKA
Yurate mHbOpMaLMIO, MPEICTaBICHHYI0 B TabJMLax, Ha JUarpaMMax,
5.1 NpEACTaBIATh JaHHble B  BHJAE TaOJIWI, CTPOUTh JUATPaMMBbI
(cronOukoBbIe (CTONOUATHIE) U KPYTOBbIE) 110 MacCHBaM 3HAUE€HUIN
5 OnuceiBaTh W  UHTEPIPETUPOBATh pEaJbHbIE YHUCIOBbIE JAaHHBIE,
' MpeJCTaBICHHbIE B TaOIMIIAX, HA TUarpamMMax, rpapukax
5.3 Hcnonp30Bath UIsl ONMCAHUS JAaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKH:




5.4

cpennee apudMeTHUECKOoe, MeAuaHa, HauOoyblllee W HaWMMEHBIIEE
3HAUEHUs, pa3Max

HNmers mpencraBiieHHE O CIy4alHOM M3MEHUYMBOCTM HA IPUMEpax LEH,
(Gu3nYecKux  BEJIMYMH,  AHTPOIIOMETPUYECKUX  JaHHBIX,  HUMEThb

MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE TIE€OMETpPUYECKHE (QUTYpBI, ONPENeNsATh HX
B3aMMHOE  pacIoJIOKEHUE, H300paxarb TreoMeTpudeckue  (Gurypsl,
BBITIOJIHATL YCPTCIKU 10 YCIOBUIO 3ala4vH. I/I3MepﬂTb JIMHEHHBIC U YIJIOBBIC
BEJIMUMHBL. Pemate 3amaum Ha BBIYHCICHHE [UIMH OTPE3KOB W BEIMYUH
yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYHMH IPEIMETOB B
peanbHON JKHM3HU, Pa3MEpOB NPUPOAHBIX OOBEKTOB. Pasmuyarh pasmeps
3TUX 0OBEKTOB I10 MOPAIKY BETUUUHBI

6.3

6.4

Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1adam
Ilonb30BaTbcs NpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BATh

NpU3HAKA U CBOMCTBA paBHOOEIPEHHBIX TPEYrOJIHHUKOB MPU PEIICHUU
3a1a4

6.5

HpOBOI[I/ITB JIOTUYCCKHUE PaACCYKACHUSA C UCITIOJIL30BAHUEM I'COMETPUUCCKUX
TEeopeM

6.6

6.7

6.8

ITonb30BaTbcsl NMpHU3HAKAMKM PABEHCTBA IPSIMOYIOJIBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM MEIMAaHbl, IPOBEAEHHOM K TUIOTEHY3€ NPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4

Onpenendars NapayieIbHOCTh MPSMBIX C MOMOIIBIO YIJOB, KOTOpbIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTe NapauIeTbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSMOWM JO TOYEK
JIpYrou npsmMou

Penrate 3amaun Ha KiaeT4aTOM 6YM8.FC

6.9

HpOBOI[I/ITI) BBIYHMCIICHHUA W HaAXOJHUTh YHCIIOBBIC H 6YKB€HHI>IC 3HA4YCHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadax C HUCIHOJIb30BAHUECM CYMMbI YIJIOB
TPEYIroJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOICTB YTJ0B, 06p330BaHHI)IX npu
NEepeCcCUCHUN ABYX apallICJIbHBIX IIPSAMBIX ceKyIueﬁ. Pematn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHHUC YIJIOB

6.10

Brnanerb MOHSATHEM TIeOMETPUYECKOTO MECTa TOYEK. YMETh ONpPEeNeiaTh
OWCCEKTPUCY yIVIa W CEPEIWHHBIA TEPHNEHAUKYISIp K OTPe3Ky Kak
reOMETPUYECKUE MECTa TOUEK

6.11

6.12

@opMyIHpPOBaTh ONPENEIICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JTHaMeTpa
OKPY/KHOCTH, IIOJIb30BaTbCsl HUX CBOMCTBAMH. YMETh IPUMEHATH 3TH
CBOMCTBA IIPU PELICHNUH 3a7a4

Bnaners moHATHEM ONHCAHHOM OKOJIO TPCYroJIbHUKa OKPYKHOCTHU, YMCTH
HaXOIUTh €€ LHECHTP. ITons3oBaThCA (I)aI(TaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICBI




VIJIOB TPEYroJbHUKA TIEPECEKaloTCs B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHBIC TIEPIEHANKYIISAPHI K CTOPOHAM TPEYTrOoJbHUKA MEPECEKAOTCS B
OTHOH TOYKE

BirageTs NoHATHEM KacaTeabHON K OKPYKHOCTH, I0JIb30BAThCSI TEOPEMOU O

6.13 NEPIEHANKYIISIPHOCTH KacaTeIbHOW M paauyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp3oBaTbcs ~ MPOCTEHIIMMM ~ TE€OMETPUYECKMMH  HEpaBEHCTBAMU,
' MOHUMATh UX MPAKTHUYECKHI CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE F€OMETPUUECKUE MOCTPOCHUS C MOMOILBIO LIUPKYJIS
' ¥ JINHEHKH
8 KIIACC
Kon .
IIpoBepsiemble nMpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOIA
NpoBePsAEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
Hcnonp30BaTh Ha4adbHBIE MPEICTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX
11 qyucen JUIi  CPAaBHEHMs, OKPYIJIEHUS M BBIUMCIEHUH, U300pakaThb
JIeMCTBUTEINIbHBIE YHCIIa TOYKAMH Ha KOOPIUHATHOW MPSIMOii
[TpumeHsTh TOHSATHE ApU(METHUECKOTO KBAJIPAaTHOTO KOPHS, HAXOIUTh
12 KBaJpaTHbIE KOPHH, WCHOJB3ysd NPU HEOOXOAUMOCTH KAIBKYISATOP,
' BBINOJIHATh MPeoOpa3oBaHMs BBIPAXKEHUH, COAEp)KAIIMX KBajJpaTHbIE
KOpPHH, UCIOJIb3Yys CBOMCTBA KOPHEH
13 Hcronp30BaTh 3amicH OOJNBIINX W MAJBIX YMCEI C TIOMOUIBIO TECATHUHBIX
' npo0eit u crenenei uncna 10
2 AnrebpanuecKue BbIpaXKEHUS
21 [IpuMeHSATh TOHATHE CTEMEHW C [EeNbIM IT0Ka3aTejeM, BBITOIHATH
' npeoOpa30BaHuUs BRIPAKEHH, COACPIKAIINX CTENICHH C IIEIIBIM TTOKa3aTeIeM
BBIONHATE TOKIECTBEHHBIE MTPEOOpPa30BaHUsI PAIIMOHAIBHBIX BBIPAKEHUI
2.2 Ha OCHOBE TpABWJI ACWCTBUU HAJ MHOTOWICHAMH H alreOpamdecKuMH
Ipo0siMu
2.3 PackiaapiBaTh KBaJpaTHbIM TPEXUICH HA MHOXKUTEIN
24 [TpumeHsaTh TIpe0oOpa30BaHMs BBIPAKEHHUHA /IS PEIICHUS Pa3IMYHBIX 337134
' U3 MaTeMaTHKH, CMEKHBIX TIPEAMETOB, U3 PEATbHON MPAKTHKH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate nuHelHbIe, KBaJpaTHbIE YPaBHEHUS U paAllMOHAIbHBIE YpaBHEHUS,
' CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs EPEMEHHBIMU
39 IIpoBONUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHHI U CUCTEM YPAaBHEHUN, B

TOM YHCJIE C IPUMEHEHNEeM rpaduuecKkux mnpeacTaBieHuil (yCcTaHaBIUBaTh,




UMEeT JTU YpPaBHCHHE WM CHUCTEMa YPaBHCHH PEIICHUS, €CIH UMEET, TO
CKOJIBKO, U TIpOYEee)

3.3

[lepexonuTh OT cloBecHOW (HOPMYIHUPOBKH 3amaun K e€ anreOpamdeckoi
MOJCJIA C IOMOUIBIO COCTABJICHMS YPAaBHEHHUs WM CHCTEMBbl YPaBHEHMIA,
HHTCPHNPCTUPOBATL B COOTBCTCTBUMU C KOHTCKCTOM 3aavu HOHy‘leHHBIfI
pe3yabTaT

3.4

IIpuMeHATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHMS, OLEHKH,
pelmarh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CHUCTEMBI,
JaBaTh Tpa@HUUECKyl0 WLTIOCTPAIIMI0 MHOXKECTBA PELICHUH HEpPaBEHCTBA,
CHCTEMbI HEPABEHCTB

OyHKIMU

4.1

[TornMaTh ¥ MCMONB30BaTh (PYHKIIMOHAIBHBIE TIOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAuUEHUs), OMNpPENeNiATh 3HaueHUuE (PYHKIHH IO
3HAYEHUIO apTyMEHTa, OIPeIesaTh CBOMcTBa (DYHKIMU 1O €€ TpaduKy

4.2

CrtpouTtsh rpaduku dJIeMEHTApHBIX GYHKINUN BUIA:

y=k/x

y=Kk/x ,y =X?,y = X3, y = [X|, OUCBIBaTh CBOICTBA YUCIOBOI (DYHKIIUH I10 €€
rpauky

BepOHTHOCTL H CTaTUCTHUKA

5.1

W3Bnekars u npeoOpa3oBbiBaTh MHGOPMAIUIO, NPEACTABICHHYIO B BUJEC
TaOIUI, JaUarpaMM, TpaduKOB, MPEICTABIATH JAaHHBIC B BHIE TaOIUII,

Jrarpamm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C TOMOUIBIO CTATUCTUYECKUX NOKA3aTENEN: CPEeIHUX
3HaUYeHUH M Mep pacceumBaHus (pa3max, AMCIEPCUS M CTaHJAPTHOE

OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI YHMCHOBBIX 3HAYEHHUH M YacTOTHI COOBITHH, B TOM

YHUCJIC 110 pe3yJibTaTaM I/I3MepeHI/Iﬁ n Ha6J'IIO,[[eHPII>i

5.4

HaXOI[I/ITB BEPOATHOCTHU CHy‘IﬂfIHLIX COOBITUH B OIIbITaX, 3Hasd
BEPOATHOCTU IBJICMCHTAPHBIX CO6BITI/II71, B TOM YHCJIC B OIIBITaX C

PaBHOBO3MOKHBIMHA 3JIEMCHTAPHBIMHA COOBITHSMHU

5.5

5.6

5.7

Hcnonb3oBath rpadguueckre MOJENN: IePeBO CIy4alHOTO IKCIIEPUMEHTA,
JarpaMMbl Dijiepa, 4uciioBasi mpsiMast

OnepupoBarh MOHATHUSMU: MHOYECTBO, TOJAMHOKECTBO; BBINOJHATh
oreparuy HaJl MHOXKECTBaMU: 00BbEINHEHHE, TIepeceueHue, TOTOTHEHHE;
MEePEUYUCIIATH JIEMEHTHI MHOXKECTB, IPUMEHATH CBOMCTBA MHOXKECTB
Hcnons3oBarh rpadudeckoe mpencTaBIeHHe MHOKECTB U CBSI3EH MEXKTY

HUMU JJIS1 OINMUCAHUS TTPOLECCOB U HBHCHHﬁ, B TOM YHCJIC IIpU pCUHICHUHA




3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB U KypCOB

6 ['eomerpus
6.1 Pacnio3HaBaTh OCHOBHbBIE BHUJBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTBHI,
' M0JIb30BAThCSl X CBOMCTBAMM IIPU PELIEHUH T€OMETPUUYECKHUX 3a1a4
6.2 [TpuMeHATH CBOWCTBA TOYKU NE€pPECEYEHUs] MEAMAH TPEYrolbHUKA (LEeHTpa
' Macc) B pelleHUH 3a/1a4
BrnaneTs noHATHEM CpeIHEH JIMHUU TPEYroJbHUKA U TPaNeIuy, MPUMEHSTh
6.3 UX CBOMCTBa NpU PEUICHWH TeOoMeTpuyeckux 3amad. llomb3oBarbcs
' teopemon daseca U TEOPEMOM O IIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh
UX IS pelLIeHUs MPAaKTUYECKUX 3a1a4
6.4 [lpuMeHsATH  TpU3HAKKM  [MOAOOMS  TPEYrOJLHUKOB B PEIICHUH
' reOMETPUYECKHUX 3a1a4
[Tons3oBatbess Teopemoi Iludaropa g pelieHHs T€OMETPUYECKHX U
6.5 npakTudeckux 3agad. CTpOUTh MaTeMaTUYECKYyI0 MOJENb B IMPAKTUYECKUX
' 3ajjayax, CaMOCTOSITENIbHO JeaTh YepTEX M HAXOJUTh COOTBETCTBYIOLIUE
JUTAHBI
Bnaners mnoHATHSAMU cHHYca, KOCHHYCAa M TaHIEHCAa OCTPOro yria
6.6 HOPSMOYTOJIBHOTO TpeyrojbHUKa. [lonb30BaThCsl 3TUMHU HOHATHSAMM IS
peLIeHHs] TPAKTUYECKUX 33134
Beraucnsats (pa3imaHbIMA CrIoco0aMu) TUIONIAb TPEYTOJIbHUKA M TUIOIIA TN
6.7 MHOTOYTOJIBHBIX (pUryp (MONb3ysCh, Iie HEOOXOAUMO, KAIbKYISITOPOM).
[TpuMeHSATH MOJTy4yeHHbIE YMEHHUS B IPAKTUYECKUX 3aauax
Brnanerp MOHATHUSMH BIMCAaHHOTO W IIEHTPAJIBHOTO YTJa, HCIIOJNB30BaTh
6.8 TEOpPEMBI O BIMCAHHBIX YTJaX, yrilaX MEXIy XOpAaMu (CEKYIIUMH) U yriie
MEXy KacaTeJIbHON M XOPIOH MPH PEIICHUH TeOMETPUYECKHX 3a1a4
6.9 Brnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHHUKA, IPUMEHSATh CBOMCTBA
' ONHMCAHHOTO YETHIPEXYTOIbHHUKA MTPH PELICHUH 3a7a4
[TpuMeHATH MOJTyYeHHbIE 3HaHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKue
6.10 MOJEeNU JUIi 3a/ad peaJbHOM JKW3HU U MPOBOJUTH COOTBETCTBYIOLIUE
' BBIYUCIICHUS ¢ TIPUMEHEHUEM I10100USN TPUTOHOMETPUH (IOJIB3YSCh, TIe
HE00X0/IMMO, KaJIbKYJIATOPOM)
9 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA
pe3yJabTara
1 Yucna U BBIYUCIECHUS
11 CpaBHUBATH U YIIOPAIOUYNBATH PAllMOHAIbHbBIE H UPPALIMOHAJIbHBIE YUCIIa




BeimonuaTe apudmernyeckue ACHCTBHS C PAlUOHAIBHBIMU YHCIIAMHU,

1.2 coyeras YCTHbIE M IHMCbMEHHbIE HPUEMBI, BBIIOJHATH BBIYUCIEHUS C
UppalMOHATIBLHBIMU YUCIAMU
13 HaxonuTe 3HaueHHs cTeneHEeW C LENbIMU IIOKAa3aTesIMU U KOPHEH,
' BBIUHCIIATH 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyriisiTh [J€HCTBUTENBHBIE YMCIA, BBIIOJIHATH HPUKHUJIKY pe3yjbTara
' BBIUUCIICHUH, OLIEHKY YMCIIOBBIX BBIPaKEHUI
2 VYpaBHEeHMs U HEpaBEHCTBA
51 Pemarp nuHeiiHbIE M KBaJpaTHbIE YpPaBHEHHUs, YPAaBHEHUs, CBOJSLIUECS K
' HUM, IPOCTEUIINE APOOHO-PAIUOHAIbHbIE YPaBHEHUS
Pemate cucteMbl IBYX JMHEHHBIX YpaBHEHUH C JABYMsS IEpPEMEHHBIMU U
2.2 CHUCTEMBl [BYX YypaBHEHMH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIAETCS
JMHEHHBIM
Pemate TekcTOBBIE 3amauM  anreOpauvdecKMM CIOCOOOM C  IMOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHUS WJIM CHCTEMBbl [JBYX YpaBHEHUH C JByMs
HePEMEHHBIMU
IIpoBOANTH MPOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
54 TOM 4YHCIIE C TMpUMEHEHHEeM TrpaduYecKux MpeJCTaBIeHUN (Hampumep,
' yCTaHaBJIMBaTh, UMEET JIM YPAaBHEHHUE WM CHCTEMa YPABHEHMH pelleHus,
€CIIM UMEET, TO CKOJIBKO)
Pemarp nuHeliHble HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
2.5 pellleHne HEPaBeHCTB Ha YHCIOBOM MpSAMOM, 3amuChiBaTh PELICHHE C
IIOMOLIbIO CUMBOJIOB
Pemarp cuctemMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB,
26 BKJIIOYAIOIIME KBAJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
' HEpPAaBEHCTB HA YHUCJIOBOM NpPSIMOMN, 3alUChIBaTh PEUICHHE C MOMOILbIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHNUN PA3JIMYHBIX 3a7a4
3 OyHKITIN
Pacnio3HaBaTh (PyHKIMM H3yueHHBIX BUAOB. [loKa3pIBaTh CXeMaTHYECKH
31 pacrojoXKeHue Ha KOOPAWHATHOM IJIOCKOCTU IpaduKoB (QYHKIMHA BHA:
' y=kx, y=kx+b, y=k/x, y=ax’+bx+cC, B 3aBUCHMOCTH OT 3HAYCHUIi
K03 (UILIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLINI
39 IToxa3bIBaTh CXEMATUYECKU PACIOJIOKEHUE HA KOOPAMHATHOM IJIOCKOCTH
' rpa¢ukoB QyHKIUH BUIa Y = VX, Y = [X| ¥ onHMChIBaTh CBOMCTBA (DyHKIMH
33 Crtpoutpb u u300pakaTh CXeMaTUYeCKu rpadUKu KBaJIpaTUYHBIX (QYHKIUH,
' OIKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMHA MO UX rpaduKam
34 Pacnio3naBaTh kBaipaTUUHYIO QYHKIUIO IO GOopMyJie, IPUBOAUTH IPUMEPHI
' KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUN
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
4.1 Pacno3naBaTh apupMETHUECKYl0 U TE€OMETPUYECKYIO0 MPOrpecCHr TpHU




pa3HBIX Crlocobax 3aJaHus

4.2

4.3

BBINONHATE  BBIUMCICHHMST € HUCHOJb30BaHUEM (GOpMysI N-ro wieHa
apu(METHUECKOW M TEOMETPHUYECKOW MPOTPEecCHii, CyMMBI MEPBBIX N
YJICHOB

H306pa)I(aTB YJICHBI IIOCJICOOBATCIIBHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemarp 3amaun, CBS3aHHBIC C YMCIOBBIMH IOCIICOBATEILHOCTSIMH, B TOM
YHCJIC 3aJauyd M3 PealbHOM JKM3HU (C HCIIOIb30BAaHHEM KaJIbKYIISATOPA,
U (PPOBBIX TEXHOJIOTHHN)

5.1

BeposiTHOCTB U cTaTUCTHKA

W3Bnekatb u mpeoOpazoBbIBaTh HMHQPOpPMAIMIO, MPEACTABICHHYIO B
pa3NMYHBIX HMCTOYHUKAX B BUAE TaOIuWI, Auarpamm, rpadukos,

MIPEJICTABIIATH IaHHBIC B BHJIC TAOIUII, TUarpamMmm, rpagukoB

5.2

5.3

5.4

5.5

5.6

5.7

Pemarns 3amaun OpraHnu30BaHHbBIM nepe6op0M BapUaHTOB, a TaKXEC C

WCIIOJIb30BAaHNEM KOMOMHATOPHBIX TIPABHII U METO/IOB

Hcnonb30oBars onucaresbHble XapaKTEPUCTUKU JJIsI MACCUBOB YUCIIOBBIX
JTAHHBIX, B TOM YUCJIE CPEAHUE 3HAYEHHUS U MEPBI PACCEHBAHUS

HaxomuTh 4acTOThl 3HAYEHUl M YacCTOTHI COOBITHSA, B TOM YHCIE
MOJIB3YSCh PE3yIbTaTaMH IMPOBEAEHHBIX U3MEPCHUH U HAOIIOICHUI

Haxoaute BEPOATHOCTHU CHy‘IﬂﬁHLIX COOBITHIT B HU3YUCHHBIX OIIbITaxX, B
TOM YHCJIC B OIIbITaX C PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMU CO6BITI/I$IMI/I,

B CEpUSIX UCIBITAHMI 10 IEPBOTO YCIIEXa, B CEPUIX UCNIBITAaHUN bepHyun

HNmere npencraBiieHHE O CIy4YalHOM BEIWYMHE W O pPaCIpeleICHUU
BEPOATHOCTEMN

Nwmets mpencraBneHue O 3aKOoHE OONBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYUBOCTH M O POJIH 3aKOHA OONBIINX

YHUCeN B MPUPOJIC U 00IIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPbIX YIJIOB, HAaXOJUTh C HUX
IIOMOUIBI0  pa3IMYHbIE  DJJEMEHTHl  IPSAMOYIOJBHOTO  TPEYTrOJIbHHMKA
(«perieHne NPSAMOYTOJIBHBIX TPEYrOJbHUKOBY»). Haxomuth (C MOMOIIbIO
KaJIbKYJISTOPA) JUTMHBI U YTJIBI JUI HETaOJINYHBIX 3HAUEHUH

6.2

[Tonp3oBaThCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUIECKUM TOXKIACCTBOM JUIsI HAXOXKICHUS COOTHOIICHUN MEXITY
TPUTOHOMETPUUYECKUMHU BETMUMHAMU

6.3

Hcmons30BaTh TEOPEMBbI CHHYCOB W KOCHHYCOB IJII HAXOXICHUA




pa3IMYHBIX D3JEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagerp moHsATHsMH —npeoOpa3oBaHHs TOA00WS, COOTBETCTBEHHBIX
aneMeHTOB Toao0HbIX (uryp. Ilomp3oBaThCs CBOMCTBaMH  TOI00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI W HAXOAWTH YTl Y
no100HbIX uryp. [IpuMeHsATh CBOMCTBA MOAO0HS B MPAKTUYSCKUX 3a/1a4ax.
YMeTh NPUBOAUTH MPUMEPHI TIOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHPE

6.5

6.6

6.7

[Tonp3oBaTbess TeopeMamMH O TPOMU3BENEHHUH  OTPE3KOB  XOpA, O
MIPOU3BEICHUU OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHON

[Tonp30BaTbcss BEKTOpaMM, OHUMATh UX IE€OMETPUYECKUN M (PU3MUECKU
CMBICJI, IPUMEHATh UX B PEIIEHUH I€OMETPUYECKUX U (U3NYECKUX 3a/1ad.
[TpuMeHATH CKalspHOE NMPOU3BEACHUE BEKTOPOB JJI HAXOXKJIEHHS JIMH U
yIJI0B

ITonp30BaThcsl METOJOM KOOpAWMHAT Ha IIJIOCKOCTHU, IIPUMCHATL €TI0 B
PCHICHUU I'COMCTPHUUCCKUX U MMPAKTHUYCCKUX 3a]aq

6.8

BJ'IaIIeTI) IOHATUAMMU IMPABUIIBHOI'O MHOI'OYI'OJIbHHUKA, AJIMHBI OKPYKHOCTH,
JJIUHBL OYyTru OKPYXHOCTH H paHHaHHOﬁ MCpPbI yrjia, YMCTb BBIYUCIIATH
miomazas Kpyra u €ro JacTew. HpI/IMCHHTB IMNOJIYYCHHBIC YMCHHA B
MMPAaKTUYCCKUX 3ajadax

6.9

6.10

HaxomuTe ocM WM LEHTPHl CHMMETPUU (QUTYp, TPUMEHSTH JBHKCHHS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

[TpuMeHATH MOJTyYeHHbIE 3HAHUS HA NPAKTUKE — CTPOMTh MaTeMaTHYECKue
MOJENU Ul 3a/Jad peaJbHOM JKU3HM U IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJICHUS] C NMPUMEHEHHEM IOAO00MSIH TPUTOHOMETPUYECKUX (YHKIUI
(monb3ysich, I71e HE0OX0IUMO, KAJIbKYIISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U JAECATHUYHBIC, IEPEXO OT OHOU (opMbI 3anucu apodeit
11 K apyrou. IlonsaTue paunoHanbHOro 4ucia, 3aluch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHAIBHBIX YUCEII
12 Apudmerndeckne IeHCTBUS C palMOHAIBHBIMM uuciaMu. Pemienue 3azau w3
' peaIbHOM NPAKTUKHU Ha YacTH, Ha po0u
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeZeleHHe, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OINpEIEIeHNs, 3aUCh OOJIBIINX YUCEl
14 [IpouieHThl, 3anuCh MPOLIEHTOB B BUJE ApOOM U poOu B BHUJIE NMPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 HA IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKH
15 [TpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIM HaTypaJlbHbBIX
' qrce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IpONOpLUOHATIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAXKECHHUS C INEpEeMEHHOH. JlomycTumele
' 3HAYEHUS IEPEMEHHBIX
59 [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE  (HOpMyIIBL
' Beorurcienus mo Gpopmyinam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOXKAECTBEHHO PaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
95 OpHounenbl u MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYMTAHUE,
' YMHO)KEHHE MHOTOUJICHOB
26 DopMynbl COKPALIEHHOIO YMHOXEHHSA: KBagpaT CyMMBl M KBaApaT pPa3sHOCTH.
' ®dopmyna pasHOCTH KBagpaToB. Pa3nokeHre MHOIOYIEHOB HA MHOYKUTEIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb ypilBHeHI/ISI, npaBUja MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHUIIBHOCTb YPaBHEHUI
39 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHHS, PELLICHUE JINHENHBIX YPAaBHEHUM
33 CocraBieHue ypaBHEHMH MO YCJIOBHIO 3aJayd. PemieHne TEeKCTOBBIX 3a1ay C
' HIOMOILLIO YPaBHEHU
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
Cucrema AByX JINHEWHBIX YPaBHEHUM C JIByMs NEpEeMEHHbIMH. PernieHue cucreM
3.5 YpaBHEHMI CIOCOOOM MOACTAaHOBKH. Ilpumepsl perieHusi TEKCTOBBIX 3a/1ad C

MIOMOUIbIO CUCTEM YPaBHEHUN




4 Koopaunats! u rpaduku. OyHKINMN
4.1 Koopaunara Touky Ha TIPSIMOiA
49 Hucnossle NMPOMEXKYTKH. PaccTossHue Mexay IByMs TOYKAMHM KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGcruceca u OpANHATA TOYKU
' Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmyiaamu. UreHue rpaduKoOB peanbHBIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X|
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEHWHBIX YpaBHEHUN
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenne naHHBIX B BUAE TaOnWil, nuarpamm, rpadukos. 3amoiHeHue
51 TaONHI], YTEHHWE M IIOCTPOCHHE JuarpaMMm (CTOJOMKOBBIX (CTOJIOYATHIX) M
' KpyroBbix). UreHue rpagukoB peanbHBIX MporeccoB. V3pnedenue napopMaum
W3 Iuarpamm | Ta0Jiull, UCTIOJIb30BaHUE U WHTEPIIPETALNS JAHHBIX
OnucarenpHasi CTaTHCTUKA: cpefHee apupMeTHYecKoe, MeauaHa, pa3max,
5.2 HauOoJbllee W HaMMEHBIEE 3HAUYECHUS HaOopa YMCIIOBBIX JaHHBIX. [Ipumeps
CIIy4allHON M3MEHUYHUBOCTHU
CnyuaiiHplii SKCHepUMEHT (OMBIT) W ciydaiiHoe coObiTHe. BeposTtHocTh u
5.3 gactota. Poib MaloBEpOSITHBIX M TPAKTUYECKH JIOCTOBEPHBIX COOBITHH B
npupoje 1 B obiecTBe. MoHeTa 1 UrpajibHast KOCTb B TEOPHH BEPOSTHOCTEH
I'pad, BepummnHa, pebpo. Ctenenp BepiiuHbL. Yuciao pédbep U cymmapHas
54 creniedb BepuvH. [Ipencrasinenue o csizHoctu rpada. Llenu u nukisl. [lytu B
' rpagax. O6xon rpada (sisiepoB nyts). [IpencraBnenre 06 OpUEeHTHPOBAHHOM
rpade. Penienue 3agau ¢ nomonibio rpagoB
6 I'eomeTpus
Havanpuple moHsTHA TeomeTpud. Touka, mpsMasi, OTpe3oK, Jyd. Yrou. Bumsl
6.1 yrioB. BeprukansHele W CMeXHbIE yribl. buccektpuca yrma. Jlomanas,
MHOTOYTOJBHUK. [lapamienbHOCTh U TEPIeHINKYISAPHOCTD PSIMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOIcTBa oceBoil cummerpuu. ITpumepst
' CUMMETPUHU B OKpY’KaroIIeM MHpe
6.3 OCHOBHBIE ITOCTPOEHUS C TOMOILBIO LUPKYIIS U TuHelKku. TpeyronbHuk. Bricora,
' Me/uaHa, OMCCEeKTpUCca, UX CBOMCTBA
6.4 PaBHOOGenpeHHBIN U PAaBHOCTOPOHHUM  TPEYTrOJbHUKH. HepaseHctBO
' TPEYTOJILHUKA
6.5 CBoiicTBa M NpHU3HAKM PaBHOOEAPEHHOIO TpeyrosibHuKa. [Ipu3Haku paBeHCTBa

TPEYTOJIbHUKOB




CBolicTBa U NPU3HAKU MapAJIENbHBIX NpsAMbIX. CymMMa yIJOB TpEyrojbHHUKA.

0.6 BHemHue yrisl TpeyroiabHuKa
[IpsmoyronbHblii  TpeyroapHUK.  CBOHCTBO  MEAMAHBl  NPSAMOYIOJIBHOTO
6.7 TPEYroJIbHUKA,  IPOBEAEHHOW K  rumoreHys3e.  lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYTONBbHUK C YIiIoM B 30°
HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOMW, TeopemMa O OoyblIeM yrie W OOJIBIIEH CTOpPOHE TPEYroJbHUKA.
[lepnennukynsip 1 HaKJIOHHAs
6.9 ['eomerpuueckoe Mecto To4ek. buccekrpuca yriia u cepeiMHHBINA NEpIEeHANKYIISAP
' K OTPE3KY KaK FeOMETpUYECKHE MECTa TOUEK
6.10 OKpyXHOCTh M KpYT, XOpJia U JUaMeTp, UX CBoicTBa. B3aumHoe pacnosoxxeHue
' OKPY’KHOCTH U npsiMoii. KacaTenbHas U cexyias K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIMCaHHas B yroj. BrnucaHHas u onHMcaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOepP:KAHUA
1 Hucna v BIYUCICHUS
11 KBagpatHbiii kopeHb u3 uucina. [loHstne 00 HppalMOHANBHOM 4YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apu(MeTHYECKUX KBaJpaTHbIX KOPHEHW H UX MpPUMEHEHHEe K
1.2 MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCIEHUAM. J[leficTBUTENbHBIE
qucna
1.3 CremneHs C 1eNbIM TTOKa3zaresieM u e€ cBoiicTBa. CTaHmapTHas 3aluCh YUCIIa
2 Anrebpanyeckue BbIpaXeHUs
2.1 KBanpathslil TpéxusieH, pa3ioxkeHne KBaApaTHOro TpEXWIEHa Ha MHOXKHUTEIN
2.2 Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JICICHUE allreOpandecKux apooei
24 ParmonanbHble BEIpaXXEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHHi, CBOAAIIUXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'padmyeckas uHTEeprpeTanysi ypaBHEHMM C JBYMs NEPEMEHHBIMM M CHCTEM
3.4 JUHEWHBIX ypaBHEHUH C JABYMS NEepeMEHHbIMH. lIpumepsl pemieHus cucTtemM
HEJIMHEHHBIX YPaBHEHUH C IBYMS EPEMEHHBIMU
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3.6

UucoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHON NIEPEMEHHOM
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGNacTh ONpeneneHnuss U MHOXKECTBO 3HAuY€HUH (QyHKLUU.
' Crnioco0bl 3a1anust GyHKITUH
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKIHH, OTPAXKAIOMIUX PeaTbHBIE TPOIECChI
44 OyHKIIMM, ONUCHIBAIOIIME TMPSAMYH0O H  OOpaTHYI  IMPONOPIHOHAIBHBIC
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHkuuu y =x7, y = Xx?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUIN
5 BeposiTHOCTB M cTaThCTHKA
5.1 [IpencraBieHne NaHHBIX B BUJE TAOIUII, JHArpaMM, rpaduKkoB
59 MHOXecTBO,  JIEMEHT  MHOXKECTBa, INOAMHOXecTBO. Omnepauuu  Haj
' MHOXECTBaMU: 00bEMHEHNUE, IIePeceUYeHHUE, TOMOTHEHNE
£ 3 CpoiicTBa omepanuii HaJ MHOXXECTBAMH: IEPEMECTHTEIHHOE, COYETATEIBHOE,
' pacrpeneuTeNIbHOe, BKIIOUEHUS
5 4 Hcnonb3oBaHue Tpa@uuecKoro TMpeICTaBI€HUs] MHOXECTB [yl OINUCAHUSA
' peabHBIX MPOIECCOB U SBJICHHUM, TIPU PEIICHUH 3a/1a4.
- W3mepenue paccenBaHusl JaHHBIX. Jlucriepcuss W CTaHIApTHOE OTKJIOHEHHE
' YHCIOBBIX HaOOpoB. Jlnarpamma paccenBaHMs
OneMeHTapHble  COOBITHS  ciay4aidlHoro ombiTa.  CirydaifHble  COOBITHSL.
56 BepositHocTr  coObITHI. ONBITHI ¢  PaBHOBO3MOXKHBIMH ~ DJIEMEHTAPHBIMH
' coobitusMu.  CryyaiiHbiii  BeIOOp. CBsI3b  MEXIY MAJIOBEPOSITHBIMH U
NPaKTUYECKH JJOCTOBEPHBIMH COOBITHUSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
JepeBo. CBoiicTBa /1epeBbEB: €IMHCTBEHHOCTD IyTH, CYLIECTBOBAHHE BHCSYEH
5.7 BEPILMHBI, CBA3b MEXAY YHUCIOM BepmMH U uuciaoMm pédep. Ilpasuio
yMHOXXeHUs. Perienune 3a1a4 ¢ noMoIsio rpagos
[TpotuBononoxkHuble  coObiTusA.  Jumarpamma Ditnepa. OObenuHeHHEe WU
5.8 nepeceueHre coObiTHil. HecoBmecTtHble coObiTus. DopMyna  CIOXKEHHS
BEPOSATHOCTEMN
5.9 VYcnoBHast BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumble coObITHS




[IpencraBienue 3KcepUMEHTa B BUJIE JiepeBa. Perienre 3a1au Ha HaX0XIeHUE
5.10 BEPOATHOCTEM C IIOMOLIbIO JEpeBa CIy4allHOTO 3KCIEPUMEHTa, Iuarpamm
Ditnepa
6 I'eomerpust
6.1 UYerbipéxyronpuuku. [lapamienorpamm, ero npu3Haku U CBOWCTBa
6.2 [IpsiMoyTronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpanenusi, paBHOOOKas Tparenusi, e€ cBoiicTBa W mpusHaku. [IpsmoyronbHas
Tparneuus
6.4 Merton yaBoenuss Menuanbl. llenTpansHas cumMmerpus. Teopema @Paneca u
' TeopeMa O MPOIMOPLUOHABHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa
6.6 [Tonobue TpeyronbHukoB, KodbduuueHt mnoxodus. Ilpusnaku nomo0us
' TpeyrojabHUKOB. [I[pruMenenue nogo0us mpu pemieHuu NPakTUYeCKUX 3a/1a4
6.7 dopMyItbl 1S TUIOIAIA TPEYTOJIbHUKA, TapaJiesiorpaMma, poMOa 1 Tparenuu
6.8 CaoiicTBa miomazaei reomerpudeckux ¢uryp. OTHOLIEHUE IO TOJOOHBIX
' duryp
6.9 Brruncnenune momaaeld TpeyrolbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYAaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme teopemsl I[ludaropa mnpu pemeHun
' NPAKTUYECKUX 3a/1a9
CuHyc, KOCHMHYC, TaHI€HC OCTPOTO Yrjla MPSMOYTOJBHOTO TPEYroJlbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TpUroHOMETpHYecKue (QYHKIUU
yrioB B 30°, 45° u 60°
6.12 BriucanHble ¥ HEHTpajbHBIE YIJIBI, YIOJ MEXIY KacaTelbHOM W XOpJOoH. YTIIIbI
' MEXy XOpJIaMH U CEeKYLTUMHU
6.13 BrnincanHble 1 onKMCaHHbIE YETHIPEXYTOJIBHUKU
6.14 B3auMHoe pacnonoxenue AByX okpyxkHocted. Kacanume okpyxknoctei. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSM
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 PanmonanbHbple  4Kcia, HPpAlMOHANbHBIE 4YHCIA, KOHEYHble U OECKOHEUHBIE
' JeCATUYHbIE Tpoou
MHoecTBO JEHCTBUTENBbHBIX 4YHCEN, JCHCTBUTENbHbIE YHClIa KaKk OECKOHEUHBIE
12 JecsITUUHble JpoOu. B3auMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOMXECTBOM
' NEHCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMoi. CpaBHEHHE AEHCTBUTEIbHBIX
qucel




1.3

Apudmerndeckre IeHCTBUS C NeHCTBUTEIHHBIMU YHUCITAMH

W3mepenusi, npubnukeHusi, OueHKU. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHUPA,
JUTMTENIFHOCTh TIPOLIECCOB B OKpyKatomeM wmupe. [lpubmmkéHHoe 3HaueHUe

14 BEJIMYMHBI, TOYHOCTh mnpuOmmkeHus. Oxpyrienue uucen. [Ipukunka U oreHka
pe3yJIbTaTOB BEIYMCIEHUM
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 VYpaBHEHUSI ¢ OIHOH IEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. PellieHue ypaBHEeHH, CBOAAIMXCA K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIMXCS K KBaJAPaTHBIM
54 bukBanpatHoe ypaBHeHue. [Ipumepnl pelieHHs ypaBHEHHN TpeThed M 4YETBEPTOM
' CTEeNeHel pa3IoKEHNEM Ha MHOKUTEH
2.5 Pemenue npoOHO-paniMoOHaIBHBIX YPaBHEHUIH
2.6 Cucremsbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHI, OJJHO M3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOit
CTETIeHU
2.10 I'paduueckas HHTEpIIPETAIIUSA CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU
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2.12 YwucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEHBIX HEPABEHCTB C OAHON IEPEMEHHOI
2.14 PelreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
516 I'papuueckas uHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsd
' HEPEMEHHBIMU
3 OyHKIIU
31 KBanpatuunas ¢ynkius, e€ rpaduk u cBoiictsa. [lapaGona, KoopAMHATHI BEPIIMHbI
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl
3.2 I'paduku dpyukimii y=Kx, y=kx+b u ux coiicrsa
3.3 I'paduku Gyukimit y=K/X, y = X° 1 ux cBoiicTsa
3.4 I'paduxu QyHKIMIL , 1 UX cBOICTBaA
4 YucnoBbie IOCIEI0BATEIEHOCTH
41 Omnpenenenre W CrnocoObl 3aJaHMs YHUCIOBBIX IOCIIEAOBAaTENbHOCTEH. 3anaHue
' MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM popMysolt u popmyInoit N-ro yieHa
49 Apudmernueckas nporpeccus. @PopMyiibl N-To WieHa apuPpMETHUECKON IPOrpeccu,
' CYMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckas nporpeccusi. @opMyiel N-To YjeHa reOMETPUYECKON MPOrpeccuy,
' CYMMBI TIEPBBIX N WICHOB
4.4 N300pakeHne 4ieHOB apupMETUIECKON 1 T€OMETPUIECKOI MpOorpeccuii ToukaMu Ha




KOOPAMHATHOM IIOCKOCTH. JIMHENHBIA U SKCITOHEHLIMAIBHBIN POCT

4.5 Cno>xHbI€ MTPOLIEHTHI
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBinenue NaHHBIX B BHJE TaOiull, Iuarpamm, rpadukoB, MHTEpIpETaLUs
5.1 MaHHBIX. UTeHHWe W TOCTpOeHWe Talnwil, auarpamm, rpaduKoB IO pearbHBIM
JTAaHHBIM
5.2 [TepecranoBku u dakrTopua
5.3 CoueraHus 1 4UCIO COUETaHUI
5.4 Tpeyronbuuk Ilackans. Pemenue 3a1a4 ¢ ucnoib30BaHneM KOMOMHATOPUKHU
EE ['eomeTpuueckass BeposTHOCTb. Cny4ailHbli BbIOOp TOUKM U©3 (uUrypsl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPY>KHOCTH
5.6 Hcnpitanue. Yenex u Heynada. Cepust HCIIBITAHUH 10 IEPBOTO ycrexa
iy Cepust ucnbitanuii bepuymnu. BeposTHOCTH COOBITHII B CepuU HUCIBITAHUN
' bepnynnu
5.8 CrnyuaiiHas BeJIMUMHA U paclpesiesieHue BEpOosiTHOCTEN
5 g MaremaTrueckoe OKuaHue u aucnepcusi. [IpumMepsl MaTeMaTHIeCKOTO OXKHIAHHS
' KaK TEOPETUYECKOTO CPEHETO 3HAUCHUS BETMUMHBI
£ 10 MaremaTtrueckoe OXKHAaHUE U TUCIEPCUs CIYyYaiHON BEJIMYUHBI «UUCIIO YCIEXOB
' B CEPUU UCIBITAHUN bepHym»
511 [TonsiTHE 0 3aKOHE OoNBIIMX Yncell. MI3MepeHne BeposTHOCTEN C MOMOIIbIO YacTOT.
' Ponb u 3Hauenune 3akoHa OOJBIIMX YUCEN B MPUPOJIC U 0OIIECTBE
6 I'eomeTpus
6.1 Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOX1eCTBO. DOPMYITBI IPUBEACHHUS
6.2 Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Perienue
' MPAKTUYECKHX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 ITpeoOpaszoBanue nogodus. Ilogo61e cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 mpou3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEICHUHM OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BekTop, mnmHa (MOAYNbh) BEKTOpa, COHAINPABIEHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
6.5 HaTpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' Olepaniy HaJ BeKTOpaMmH. Pas3okeHHWe BeKTOopa IO JBYM HEKOJUTHHEAPHBIM
BEKTOpam
6.6 Koopmunatel BekTopa. CkansipHOe MNPOU3BEACHHE BEKTOPOB, MPUMEHEHHUE IS
' HAXOXICHUS JUTHH U yTJIOB
6.7 JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IPSAMOHM M OKPYKHOCTH B




KOOpJMHATaxX, MEPECEUEHUE OKPYXKHOCTEH M HpsMbIX. MeToa KOOpIMHAT U €ro

pUMEHEHHE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpYXHOCTH. ['pajycHas ¥ paaudaHHas Mepa yriia, BBIYUCICHHE JUIMH JIyT
' OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUXKEHUSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUd Quryp (3JeMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHIATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpalun
HaJl MHOXECTBAMM; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 3a7a4; YMEHHUE HCII0JIb30BaTh
rpaduyeckoe MPEACTaBIEHUE MHOXKECTB JUIsl OINHCAaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YyUYeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOopEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJIbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YMCIIO, JIEIUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecSATHYHAs APOOH,
CTAaHJAPTHBIA BHJ YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALUOHAIBHOE YHUCIIO,
apuMeTHUueCcKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOJIHATH ICHCTBHS C
qucjaMy, CpaBHHUBATb M YHOPAAOYHMBATH YMUCIIA, MMPEACTABJIATL YHCJIA Ha
KOOPIMHATHON MPSAMOM, OKPYIVIATh YHUCIA, YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHHe OmnepupoBaTh IMOHATUSAMM: CTEIEHb C LEIbIM IIOKa3aTelIeM,
apudMeTHUeCKUi KBaApaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM cTeneHu OoJblie
€IVHULbI; YMEHHE BBIMOJHATH pacuéTel Mo (Qopmysam, MpeoOpa3oBaHMs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOIOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHHe OmnepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEHHblE U KBaJpaTHblE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHMI, TMHEHHbIE HEPAaBEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUHN 3a1ad U3 JIPYruxX MPEeIMETOB U IPAKTHUYECKUX 3a7a4; YMEHHE
UCIIOJIB30BaTh KOOPAWUHATHYIO NPSAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
M300paKeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HamOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsMasi MPOMOPIHUOHAIBHOCTh, JIMHEHWHAS
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, JUISI
pelieHus 3aaad W3 APYrux YYeOHBIX MPEAMETOB U PEANTbHOW IKU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
U TeOMEeTpUYecKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocJie0BaTeNbHOCTEH, POPMYIIbl CyMMBl U OOILEro 4ieHa MPHU PelIeHUuU
3aja4, B TOM 4YHCJE 3a7ad U3 JAPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JABHXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTh YHpPaBICHUS JMYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTrypa, TOUKa, OTPE30K, MpsMas, Jyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, MPSMOYTOJIBHUK, KBaIpaT, TPAenus; OKPYKHOCTb,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYypaMH; yMEHHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢dakToB
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11

12

YMeHue omnepupoBaTh MOHATHUSAMM: PaBEHCTBO (QUTYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MpPSIMOIi;
YMEHHUE paclio3HaBaTb paBEHCTBO, CHUMMETPHUIO M mojobue ¢uryp,
NapaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yrila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI TIEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrosbHuKa, Teopemy Iludaropa, TPUTOHOMETPUUYECKHE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIypl W HX  KOMOMHAaIuW,
IPOCTPAaHCTBEHHBbIE (UIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJIbHAs CUCTEMa KOOPJMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHOU KU3HU
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Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAaNMCHbIIIEE
3HAUEHHs,  pa3Max  4YHUCIOBOro  Habopa,  yMeHHE  M3BICKATh,
MHTEPIPETHPOBATH U MPEOOPa3OBBIBATH MHPOPMALIUIO, TPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKArON[yl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHBIX TPOIECCOB W SBJICHHI;, YMEHHE pAaclo3HaBaTh H3MCHUYHUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMHU: CIy4dallHBIA ONBIT  (CIay4yailHbIN
OKCIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (dJIEMEHTapHBIA  MCXON)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pellaTh 3ajaud
METOZIOM OpPraHM30BAaHHOIO Iepedopa U C MCIOJb30BAaHUEM IpaBUIIa
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXAaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH TNPHUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpPUPONE U
JKU3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNbTAaThl, IOJYYEHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel
12 OOBIKHOBEHHBIE M JECSATUYHBIC IPOOU, MPOLEHTHI, OCCKOHEYHbIE MEPUOIUYECKUE
npodu
13 PanmonanbHele uncia. ApupmeTnueckue onepanuy ¢ palioHaIbHBIMU YUCIaMU
1.4 JlelicTBUTENbHBIC YnCia. ApUPMETHIECKHE OTIEPALIUH C JHCTBUTEILHBIMU YUCIIAMHU
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM HOKa3aTeneM. CBoHCTBa
' CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
25 Apudmernueckuii KopeHb HaTypalbHOW creneHd. [leiicTBusC apuMETHUYECKUMH
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Llensie u npoOHO-panoOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEJ0BATEIbHOCTEN
4.2 Apudmernaeckas u reomeTpuaeckas mporpeccun. @opmyia CIIOKHBIX MPOLIEHTOB
5 OyHKIMH
Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeaesneHus u
51 MHOXeCTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U MHUHMMYMBI (YHKIHU.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIINU HAa IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'pads




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Marematuka. AnreOpa: 7-i kiacc: 0a30BbIii U yrITyOJICHHBIA YPOBEHB: yUeOHHK, 7 Kiacc/
MakapserueB FO.H., Munmaiok H.I'., HemikoB K.W. u npyrue; nox pea. TensikoBckoro C.A.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemienne»

* Matematuka. Anredpa: 8-if kiacc: 6a30BbIi U YriyOJCHHBIH YpPOBEHb: y4eOHUK, 8 Kiacc/
MakapserueB FO.H., Munaiok H.I'., HemmkoB K.W. u npyrue; nox pea. Tensikosckoro C.A.,
AxunonepHoe o6mectBo «M3narenberBo «lIpocsemienue»

* Marematuka. Anrebpa: 9-i kiacc 6a30BbIid U YIITyOJICHHBIA YPOBEHB: yueOHHK, 9 Kiacc/
MakaperueB FO.H., Munaiok H.I'., HemmkoB K.W. u npyrue; nox pexa. Tensikosckoro C.A.,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

* Matematuka. BeposTHOCTb U cTaTHCTHKA: 7-9-€ KiTacchl: 6a30BbIid yPOBEHb: y4eOHUK: B 2
qactax, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pen. Smenko N.B., AkunonepHoe
obmmectBo «M3narenscTBoO «IIpocBerienne

* Marematuka. ['eomerpusi: 7-9-¢ kiracchl: 0a30BBIA YPOBEHB: YUeOHHK, 7-9 Kitacchl/
Atanacss JI.C., byry3oB B.®., Kagomiues C.b. u apyrue, AkiimoHepHoe o0111ecTBO
«M3nmarenscTBO «lIpocBemenune»

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL

JnmakTuyeckue MaTepualibl

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET: 1) https://uchi.ru/teachers/Ik/main

2) bubmmoreka I{OK https://m.edsoo.ru/
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