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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOWLIEro
oOpa3oBaHMs: OHa 00ECeUnBaET U3YUYCHHUE APYTUX AUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y o0yuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOXKIACHUM M CYLIHOCTH allreOpanyecKux
abcTpakuui, cnocobe OTpakeHHs MAaTEeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B NpUpPOJE U OOIECTBE, POJU MaTEeMaTHYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
NO3HaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOHI,
(dopMmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JAEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 00001IeHNe 1 KOHKPETU3aIHio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIbHOCTH OOYyYaroLUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelieHue 3a7a4 SIBisieTCs peaqu3alren 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHss OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANUECKIE
auHUK: «Yucna U BeIYMCIEHUSY, «ANreOpandecKkue BhIpaKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
JpPYrUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHoO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS CIY>KUT OCHOBOM ISt
JANbHEMIIEro U3y4eHUss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4arOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HPpAIOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHME OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K cpeAiHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue IByX anreOpanuecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeoOOXOJAMMOTro i PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHwst anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEyKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUSI, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIEI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET DPA3BUTHIO Y OOYYaIOIIHUXCS
YMEHHSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna u BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).

I'eomeTpusi Kak OJAWMH W3 OCHOBHBIX pa3/ejOB IIKOJbBHOW MaTEMaTUKH,
UMEIOIINNA CBOEH 1EIbI0 00ECTeUnTh M3yYeHUE CBOMCTB M Pa3MepoB (QUTYp, HX
OTHOIIEHUH ¥ B3aUMHOE PACIOJIOKEHUE, ONMUpaAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01mero 00pa3oBaHus 3aKJIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS TMPOBOIUTH
JIOKa3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
paccyXJeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  MPHU3HAKOB,
(dhopMyIHpOBaTh OOPATHBIE YTBEPIKIACHUSI.

Btopoii 1enp0 M3yyeHUs TE€OMETPUU SIBISIETCS HCIOJIb30BAaHHE €€ Kak
MHCTPYMEHTA NPU PEUICHUU KaK MAaTEMAaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,



BCTPEYAIOIIMXCS B peadbHOM >ku3HU. OOydYaromuiicss JOHKEH HayYUThCS
ONpENEIUTh TeOMETPUUECKYIO (QUTYpy, ONMHMCATh CIOBAMHU JAHHBIA YEPTEX WU
PUCYHOK, HAWTH IUJIONIAh 3€MEJIbHOTO yUacTKa, paCCUUTATh HEOOXOIUMYIO JTUHY
ONTOBOJIOKOHHOTO KabOessi uiau TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHMTENIbHASI JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemreHun 3amad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMICs YYUTCS CTPOUTH
MaTeMaTU4YeCKHEe MOJIEJIU  peabHBbIX JKMU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYUCJICHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3yiIbTaTa.

Kpaiine BaxHO TOMUEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX QUTYDP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUN B (U3UKE U
TeXHUKE. OTH CBs3M Haubojiee SApPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYuebnbiit kypc «l'eomeTpus» BKJIIOYAET CICAYIOIIME OCHOBHBIC pPa3JIelibl
comepxkanusi: «l'eomerpuueckue Qurypsl M uUX CcBoiicTBa», «l3mepenue
FEOMETPUYECKUX  BEIUYUHY», «JleKapTOBbI KOOpPJAWHATH HA  TJIOCKOCTHY,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeodpazoBanus mogoous».

Ha u3yuenue yuebHoro kypca «['eomerpus» orBoautcs 204 vaca: B 7 kiacce
— 68 JacoB (2 Jaca B Heneno), B 8 kiracce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).

B coBpemeHHOM 1HM(PPOBOM MHUpPE BEpPOSITHOCTL M  CTATHCTHKA
npuoOpeTaroT BCE OONBINYI0 3HAYMMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKHUX
MPWIOKEHUH, TaK U UX POJIM B 0Opa30BaHUU, HEOOXOAMMOM Ka)kJIOMYy YEIIOBEKY.
Bo3spacraer uncno mpodeccuii, npu OBIAJEHUU KOTOPHIMU TpeOyeTcs XOopolas
0a30Basi MOATOTOBKA B 00JIACTH BEPOSTHOCTU M CTAaTUCTHKM, Takasl MOATOTOBKa
BOXHA JJIS TPOJOJLDKEHUST OoOpa3oBaHUA W JJIsl YCHENIHOW TpodecCHoHaIbHOU
Kapbephl.

Kaxplii 4esioBeK MOCTOSHHO NPUHUMAET PEIICHHS] Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000CHOBaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEIOCTATKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpOolIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIICHUE.

NmMenHo mosTOMYy OCTpO BCTajga HEOOXOAUMOCTh chopmMupoBath Yy
oOyyJaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBIISIONIEH yYMEHHE BOCIHPUHUMATh U  KPUTHYECKHU
aHaJIM3UPOBaTh UH(POPMAIUIO, TPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIM XapakTE€p MHOTHX pPEalbHBIX IMPOIECCOB U 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.



3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IpUHLMIIAMU cOopa, aHaiu3a u
NPEICTaBICHNUS JaHHBIX W3 Pa3jIMUHBIX cep XU3HU 00IecTBa M rocyAapcTBa
npuoOuiaeT oO0ydarImMxcs K OOUIECTBEHHbIM HHTepecaMm. F3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABbIKM OpraHU3allMd Iepedopa W Mmojacuéra 4ducia
BapUaHTOB, B TOM YHUCJI€ B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3aaéT MaTeMaTHUeCKUi pyHAaMEHT Uit POPMHUPOBAHUS KOMIIETCHIIUN B
obOnactu MHPOPMATUKU U TUGPOBBIX TexHONOrui. [Ipyn M3ydeHUH CTaTUCTUKHU U
BEPOSITHOCTH O00OraliarTcsl MNPeACTaBIeHUs OOyYarouuxcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIelOoBaHus, (pOpMUPYETCS MOHUMAHUE POJIU
CTaTUCTUKH KaK UCTOYHMKA COLMAIIBHO 3HAYUMOW MH(OPMALIMK U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBIIIUICHHUS.

B cooTBeTcTBUMM ¢ AAHHBIMHU LEISIMU B CTPYKTYpE IPOrpaMmbl y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIEr0 0Opa3oBaHUs BbIACICHBI
CIeAyIOUIME COoAepKaTeIbHO-MeTOANYeCKne JIMHUM: «lIpencraBienue NaHHBIX U
omnucarenbHasl CTaTUCTUKa», «BeposSTHOCTBY, «OJeMEHThl KOMOMHATOPUKK,
«BBenenue B Teoputo rpadoB.

Conepxanne nunun «lIpencraBineHue TaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIy’)KHT OCHOBOM i (hOPMHUPOBAHMSI HAaBBIKOB PabOTHI ¢ HMHGpOpMAIUEil: OT
YTeHUs W MHTEepHpeTauud HHPOpMAIUH, MpeACTaBIeHHOW B TaOiMIaX, Ha
auarpaMmax M rpadukax, 1o cOopa, IMpeICTaBiI€HHMs M aHalIW3a JaHHBIX C
UCIIOJIb30BAHUEM CTAaTUCTHUYECKUX XAapaKTEPUCTUK CPEAHUX U PaCCEHBaHUS.
PabGoTtas ¢ naHHbpIMH, OOydaromivecsi y4yaTcsi CUMTBIBATb M HMHTEPIPETHUPOBATH
JAHHBIC, BBIABUTATh, apTyMEHTUPOBATh M KPUTHMKOBATH IIPOCTEHIINE THUIIOTE3BI,
Pa3MBIIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMU HM3MEHUYHMBOCTh, U OLICHUBATh HX
BJIMSIHUE HA PACCMATPHUBAEMBbIE BEJIMUMHBI U ITPOLIECCHI.

WHTYUTUBHOE MNPEACTABICHUE O CIy4alHOW WU3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMN CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOW JUIA
WU3YUYCHHsI TEOPUU BEPOSITHOCTEH. boiblIOe 3HAYEHME HMEIT NPAKTHYECKUE
3a/1aHUs, B YACTHOCTHU OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEIIAMM.

[ToHsiTE BEPOSITHOCTH BBOAMUTCA KAaK Mepa IpaBAoONonoOUs CIydyailHOro
coObitus. Ilpm wu3ydyeHun ydeOHOro Kypca oOydarouiecss 3HAKOMATCS C
OPOCTEMIIMMHA ~ METOJAMH  BBIYMCIEHHS  BEPOSATHOCTEW B CIy4auHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOXHBIMHU 3JIIeMEHTapHBIMU UCXO0JaMH,
BEPOSATHOCTHBIMHU 3aKOHAaMHU, MO3BOJISIOLIMMYU CTaBUTh U peuiaTh 0oyiee CIOXKHbIE
3amauyn. B ydeOHbI Kypc BXOIST HayajibHbIE MPEACTABICHUS O CIIyYalHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAlOIIMXCS C
MHOXECTBAMU M OCHOBHBIMHU OIIEpAaLIMSIMUA HaJ MHOXKECTBAMHU, PacCMaTPUBAIOTCS



NpUMEpPbl TPUMEHEHUS ISl PEUIEHUs 3aJlay, a TaKXKe HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercs y4ueOHbIH Kypc «BeposiTHOCTb M CTaTUCTUKA», B
KOTOpBIM  BXxonmatr paszaensl: «llpencraBieHne AaHHBIX U ONMCATENbHas
CTaTUCTHKa», «BeposTHOCTHY, «DIeMEHThl KOMOWHATOPHKW», «BBeneHue B
Teopuio rpad)oBy.

Ha usydenne yue6HOTO Kypca «BeposSiTHOCTh U CTaTUCTUKA» OTBOAUTCS 102
yaca: B 7 kimacce — 34 gaca (1 ygac B Hemenmo), B 8 kimacce — 34 yaca (1 yac B
HeJento), B 9 kiacce — 34 Jaca (1 yac B Hezeno).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  uYuced. Apudmernyeckue JEHCTBUS C
pauMOHAIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
JTpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, Npeodpa3oBaHue
BBIPQXXCHHUI Ha OCHOBE OIpENIEIeHHMs], 3aUCh 00NbIINX yncen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPONOPLMOHAIBHOCTH.

Asre0panvecKue BbIPAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTuMBbIe
3Ha4Y€HHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMysbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl M KBajpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, INpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHentHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBIX ypaBHeHHU. COCTaBI€HHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NEpEeMEHHBIMH. PellleHHe cucTeM ypaBHEHUN
croco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPAaBHECHUM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. Yucnosbeie npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHaTa
TOYKH Ha KOOPAWHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa Gynkuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHximm
y = |x|. I'paduueckoe pelieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHI.

7 KJIIACC

HauvanbHble nonsatus reomerpun. Touka, npsimasi, OTPE30K, Jyd. Yroa. Buasl
yriioB. BeprukampHble © CcMexHbIE yIUIBL. buccekrpuca yrma. Jlomanas,
MHOI'OYTroJIbHUK. [[apannenbHOCTh M IEPIIEHIUKYIIPHOCTD NPSMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIprMepbl CUMMETPUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOECHHUSI C NOMOIIBI0 LUPKYJIS W JUHEHWKH. TpEyrojabHUK.
Bricorta, Mmennana, buccekTpuca, UX CBOWCTBA.

PaBHOOenpeHHBIE ¥  PAaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeabHbIX NPAMbBIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yribsl TpeyroiabHuKa.

IIpsmMoyronbHblli  TpeyrojapHuK. CBOWCTBO MeAWaHbl NPSIMOYIOJBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  runoreHys3e. lIpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TpEYronbHUK € yriioMm B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OouibllieM yriie U OOoJIbLlIell CTOPOHE TPEYroJIbHUKA.
IleprieHIMKyYIISAp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccekrpuca yria U CEepeaUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOpJa M JHUaMeTp, HUX CBoicTBa. B3aumnoe
pPacnoJIOKEHUE OKPYKHOCTH M mpsAMon. KacarenbHas M ceKylias K OKPYKHOCTH.
OKpy’»XKHOCTb, BIMCaHHAas B Yrojl. BrcaHHas W ONHCAaHHAs OKPYXKHOCTHU

TPEYTOJIbHUKA.
7 KIIACC

[IpencraBieHre MaHHBIX B BUJE TaOIUIl, AUarpamm, rpaukoB. 3arnoJHEHHUE
Ta0JIUI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTONOYATBIX) H



KpPYTOBbIX). UTeHue rpaKkoB peasibHBIX MpoIeccoB. M3Bneuenue nabopmaiim u3
JUarpaMM U TaOJIMIL, UCIIOJIb30BAHUE U UHTEPIPETALUs JAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIeE M HAaWMEHbIIEE 3HAYCHHs HAaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Crny4daifHbI 3KCIIEpUMEHT (OMBIT) W cllydaiiHoe coObiTue. BepostHocTs u
yacToTa. Pojb MajoBEpOSITHBIX M MIPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPUPOJIC
u B oOmectBe. MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Cremenb BepmmHbl. Yucino pédep u cymmapHas
crenenb BepmuH. [IpencraBnenue o csizHocty rpada. Llenmn u muxmsl. [Tyt B
rpadax. O6xon rpada (disiepoB myTth). IIpeacraBieHue o0 OpPUEHTHPOBAHHOM
rpade. Pemenue 3a1au ¢ momoiibio rpados.

8 KUIACC

Yucia 1 BIYMCICHUSA

KBagparueiii kopenb u3 uucia. [loHarue o0 uppanMoOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJPaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpPa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIUHUCJICHUAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1enbIM oKazaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKCh YUCIa.

AuredpanvecKkue BbIPpaKeHUA

KBampaTHbpiii  TpéxuieH, pa3joKeHUE KBAAPATHOTO  TpEXWiIeHa Ha
MHOKHTEH.

AnreOpanveckass ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CrnoxeHue, BBIYUTAHHE, YMHOXXCHHE, [ICJICHHE alreOpandecKux ApoOer.
PanonanbpHbIe BRIpaXeHUs U UX MPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEM KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMM, CBOASIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreitmue npoOHO-paIOHATBHBIC YPaBHEHUS.

I'paduueckas uHTEpIpeTalyisl ypaBHEHUN C ABYMSI NIEPEMEHHBIMU U CHUCTEM
JVHENHBIX YPAaBHEHUU C JBYMs IEpeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIUU



[lonstue ¢yuxknun. OOIAaCTh ONpPENENICHHUs UM MHOXKECTBO 3HAYCHHM
byukiuu. CriocoOs! 3a1aHUs PYHKIIHM.

I'padux ¢ynxkuun. YUrenue cBoilcTB ¢yHkuMu 1no €€ rpaduky. IIpumepsr
rpa@uKoB (QYHKIHMI, OTPAKAIOIIHUX PEATIBHBIE IPOLECCHI.

OyHKIMK, ONUCHIBAIOIIME TMPAMYI0 U OOpaTHyl0 MpONOPLUOHAIbHBIE
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pElIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

8 KUIACC

UYetpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBoMcTBa. YacTHbIE
Cllyyau NapajiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M MPU3HAKH.
[IpsmoyrosibHast Tpaneuus.

Merton ynBoenust menuansl. LleHtpanbHas cummerpus. Teopema Parneca u
TeopeMa O MPOMOPUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpEyroibHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKA.

[Tonobue TtpeyroabHUKOB, Kod3(pdunueHT nonodus. IlpuzHaku mnogoOus
TpeyroiabHUKOB. [IpumeHeHne nogoous npu peuieHNuH NPaKTUIECKUX 3a/1a4.

CgoiicTBa momajaeid reoMerpudeckux Quryp. DopMmysibl i TIIOMATU
TpeyroJibHUKa, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
no100HBIX QUTYP.

Brruucnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
NPAKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa MNPSAMOYTOJIBHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHomerpuyeckue (GyHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M UEHTpajbHBIE YIUIBI, YrOJl MEXAY KacaTelIbHOW M XOpIOM.
Yrnel  MexIy ~XopJaMM M CEeKyllMMHU. BrnucaHHble U ONKMCAaHHbIE
YETBIPEXYTOJbHUKHA. B3auMHOE pacmoyiokeHne AByX OKpyxkHocTten. Kacanwme

OKpy»kHOcTei. O011Ire KacaTeabHbIe K JBYM OKPY>KHOCTSIM.
8 KJIACC

[IpencraBieHne JaHHBIX B BUE TAOIUI, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, MOAMHOXecTBO. Omnepanuu Hax
MHOKECTBAaMU: 00bEIUHEHME, IMepeceueHue, aononHeHne. CBolicTBa onepauui
HaJ MHOXECTBAaMHU: IIEPEMECTUTEIBHOE, COYETATENBHOE, PACHPENEIUTEIBHOE,
BKJIIOUEeHMs. Mcmonp30BaHHE TpadUUecKOro MpPEICTaBICHUS MHOXKECTB s
ONMCAHHUsI PEAIbHBIX IIPOLIECCOB U SIBJICHUH, IIPU PEILICHUM 3a/1a4.



N3mepenne paccenBaHUs JaHHBIX. JlUCHEpCHs U CTaHAAPTHOE OTKJIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHus.

DnieMEeHTapHble COOBITUSL  ciaydaiiHoro ombiTa. CiydyaiiHble COOBITHS.
BepositHocT  coObiTuii. OnbITBL ¢ PaBHOBO3MOXKHBIMU — 3JIEMEHTapHBIMU
coObrTusAsMu. CryyaitHbiil BEIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoicTBa JepeBbEB: E€IMHCTBEHHOCTb IYTH, CYLIECTBOBaHUE
BUCSIYCH BEPIIMHBI, CBSI3b MEXKAY YUCIOM BepIIMH U uucioM pe&dep. [IpaBuio
yMHOXeHHs. Pemienue 3aaa4 ¢ moMoIpto rpados.

[IporuBononoxubie coObiTus. Juarpamma Oiinepa. OObeaWHEHHE U
nepecedeHre coObiTuii. HecoBmectHpie  coObiTus. dopmyrna  crnokeHus
BEPOSATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HeszaBucnmbie
coObrTus. llpencraBnenue skcrepuMeHTa B BHIE JAepeBa. Pemienuwe 3amad Ha
HaXOXJEHUE BEPOSATHOCTEH C MOMOIIBIO JIepeBa CIYyYalHOTO HKCIEPUMEHTA,
nyarpamm Jitepa.

9 KUIIACC

Yucaa 1 BIYMCICHUA

PanmonansHbie yucia, UppalMoOHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE ApoOr. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JAECSATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOU.

CpaBHEHHME JIEMCTBUTENBHBIX 4YHCEN, apuPMETUYECKUe JIEUCTBUS C
NENCTBUTEIBHBIMU YU CIAMHU.

Pa3mepsl 0OBEKTOB OKpPY’KAIOIIETO MHUPA, JJIMTEIBHOCTh IPOIECCOB B
OKpY>KaroIleM MUpE.

[TpubmmxéHHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpuOImKeHus. OKkpyrieHue
yucen. [Ipuknaka u onieHKa pe3yibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIECHEN pa3I0KEHUEM HA MHOKUTEIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHMU. PenieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMU M ero Trpaduk. Pemenue cuctem AByxX
JIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHHI,



OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEPIIPETAlNs CUCTEMBI YPABHEHUM C IBYMs] IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 anreOpandyecKuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. PemeHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHOoW. KBaagpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DOyHKIUA

KBagpatuunas ¢ynkums, e€ rpadux u cpoiictBa. [lapaGona, koopAauHATHI
BEPIIMHBI TapadoIbl, 0Ch CUMMETPHUH MTApa0OJIbI.

Ipadukn byskmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| i ux
CBOWCTBA.

YucsioBbIE MOCIEI0BATEIBHOCTH U MPOrPeccun

[IoHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEN0BATENBHOCTH
peKyppeHTHOM HhopMyoit u GopMyJIoH 1-To YiieHa.

ApudmMernueckas U TeoMeTpudeckas mporpeccur. DopMynbl #-TO dJieHA
apu(pMETHIECKON U T€OMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX 71 YJICHOB.

N3obpaxkenrne uaeHOB apuMETHUYECKOH M TeOMETPUUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHUMUAJIBbHBIA POCT.
CI10KHBIE TPOLICHTHI.

9 KUIIACC

Cunyc, kocunyc, TaHrenc yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1ECTBO. DOPMYJIbI IPUBEICHMUSL.

Pemenne TtpeyronbHukoB. TeopeMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemenne mnpakTUYecKMX 3aJad C HCIOJb30BAHUEM TEOPEMBbI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNpPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeabHOM.

Bektop, anuHa  (MO&ynb) — BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTHBOIIOJIOKHO  HAIlPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJl BEKTOpaMu. PaznokeHue BeKTOpa MO JABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaThel BekTOpa. CKalsipHOE MPOU3BENICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHHUs NPSIMON U OKPYKHOCTH
B KOOPJMHATAX, [IEPECECUECHUE OKPYKHOCTEH M NPsIMBbIX. MeTox KOOpAMHAT U €ro
IpPUMEHEHUE.



[IpaBunbHBIE MHOrOYroJIbHUKM. [InuHa okpyxHOcTH. ['pamycHas wu
paauaHHas Mepa yrja, BBIUMCICHHE IJIMH AYr OKpyxkHocteil. Ilmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Guryp (3JieMeHTapHbIC
npeactasienus). [TapannensHerii nepenoc. [loBopor.

9 KUIIACC

[IpeacraBnenrie maHHBIX B BUAe Tabmui, JAuarpamm, TpaduKos,
UHTEpIpeTalus JaHHBIX. YTeHue U MocTpoeHue Tabiuil, Auarpamm, rpadukoB 1Mo
pEAIbHBIM JJaHHBIM.

[lepecrtanoBku u pakropuan. CoyeTaHus U YUCIO codyeTaHUM. TpeyroabHUK
[Tackains. Pemenue 3ai1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BepoATHOCTh. Ciy4ailHbIA BBIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heygaya. Cepus HCIBITAHWM 10 TEPBOTO ycCIexa.
Cepuss ucnbiTanuid bepHymiu. BeposiTHocTH COOBITHII B cepuM HCHBITAHUN
bepnynu.

CnyyaiiHasg BeJlMYMHA W pPacHpeielieHuEe BEPOSITHOCTEN. MaremaTuueckoe
OXujgaHue U aucrepcus. Ilpumepsl  MaTeMaTUYEeCKOTO  OXKHJAHUS  Kak
TEOPETUYECKOTO CPEAHEr0 3HAUYCHUS BEJIMYMHBI. MaremMaThdecKkoe OXKUIAaHUE U
JIUCTHEPCUA CIyYaWHOW BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCIBITAHHUI
bepnynnmy.

[Tonarue o 3akoHe OOMBIMX YHcen. M3MepeHue BEpOSATHOCTEH C IMOMOIIBIO
yacToT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWI, pacCyX JCHHI, YMEHHIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pPOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAaHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEeKCUU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKAIoIIeH Ccpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKA MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTEeW UX pelieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAeiicTBU:

e BBISBJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MTPU3HAKA MATEMAaTUIECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMHU, (HOPMYJIHUPOBATH
OTIpeNie]ICHUSI ~ TMOHATHW, YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  TPEeOOPA3OBHIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIIATCIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM  JUIA  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeNnaTh BBIBOABI C HWCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHHH 110 aHATIOTUH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECIOXKHBIE JO0KA3aTEIbCTBA
MaTeMaTU4ecKux (aKkTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHus1 y4eOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUSA, BBIOMpaTh HawbOoNee TMOAXOAAINMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBarTeLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
GbopMyIMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMYy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMUPOBAThH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIuuU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]auH;

BEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U HWLTIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JuarpaMMaM#, WHOM rpadukod U HX
KOMOWHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, MPEITOKESHHBIM
yUHTENIeM WIH CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:



BOCIIPUHUMATh W  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U IIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U TMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
IpoOJIeMBI, pelraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUsS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXICHHSAMH JAPYTHX
YYaCTHHKOB JHayora, OOHApPY>KWBAaTh PAa3IMYAe W CXOACTBO TO3HITUH, B
KOppeKkTHOU hopme hopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMsSI,  IPOEKTa,  CAMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayMTOPHUH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYAIbHOW pabOThl TIPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3ajay;

NPUHUMATH 1EJIb COBMECTHOW JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pabOThI, pacmpenenarb BHUALI padOT, IOTOBapUBATHCH,
00CcyXm1aTh TPOIIECC M PE3ybTaT PaboThl, 00001IaTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opMax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO YacTh
pabOThI M1 KOOPIAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEIICHUS 3a7adyu (WJId €ro
4acTh), BBIOMpATh CIOCO0 pEmIeHHs C y4€TOM HMEIOIIMXCS PECYypCcCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yJibTara peleHusl MaTeEMaTUYeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WIH HEJOCTHKECHUS 11€JH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce OOyYarolIMIiCS TOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUSA

BoinonusaTh, coyeTass yCTHbIE UM TUCBMEHHBIE NPUEMBI, apuUPpMETHUYECKUE
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHs] YHCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3HOOOpa3HbIe
CHocoObl U MPUEMBI BBIYUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKalIiuX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT onHOM (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh M YIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

OxpyriaTh yucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YUCJIOBBIX BBIPAXEHUIN. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
MIOKAa3aTeJIIMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JIOKEHHWE HAa  MHOXMTEIN
HaATypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHMEHTHPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTaMH, WHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3aad ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKue BhIPpaKEeHUA

Hcnonb3oBaTh anreOpanyecKkyro TEPMHUHOJIOTHUIO M CUMBOJIMKY, TPUMEHSThH
e€ B IpoLecce OCBOCHUS Y4eOHOro MaTepuara.

Haxomuts 3HaueHHs OyKBEHHBIX BBIPQXKEHMH IpU 3aJ@aHHBIX 3HAUYEHUSX
IIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAXKEHHUS B MHOTOWIEH
IpUBEIEHUEM TTOJJOOHBIX CIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENSA, TIPYNIUPOBKU  CIAraeMbiX,
npUMeHEeHUs1 (HOPMYJ COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpazoBaHUsI MHOTOYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 33]a4
U3 MaT€MATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU I1OKA3aTEISAMM UL
npeoOpa3oBaHUsI BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHsSs IpaBHIIA
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepsATs, sBisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyueckrie METObI IPU PEIICHUH JIMHEHHBIX YPaBHEHUN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YMCEN, SBISIIOUIMXCS PEHICHUEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TIpauK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemate cuctembl IByX JMHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMH, B TOM
4ucIe rpauuecKu.

CocTaBisATh M pellaTh JMHEMHOE YPAaBHEHHE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJly4ECHHBIN PE3yJIbTaT.

DOyHKUUA

N300paxarh Ha KOOPAMHATHOM MPSMON TOUYKH, COOTBETCTBYIOILNE 3a1aHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvdeckoM s3bIKeE.

OTMeuarh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH Irpad@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTD, BpEMsI, 00bEM pabOTBHI.

Haxonutb 3HaueHre QyHKIMHU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHalIW3a WH(OpMaLuu,
U3BJIEKaTh U HMHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 7 Kjacce oOydarolMiiCs MOJIYYMT CIEAYIOLINE
IPEAMETHBIE PE3YIBTATHI:

Pacro3naBaTh U3yYEHHBIE TE€OMETPUYECKHE (UTYpPBI, OINPEAETsITh UX
B3aMMHOE paCIOJOKEHUE, H300paxaTb TreoMeTpHuecKkue GUrypbl, BBIOIHATH
YEpTEeKU IO YCIOBUIO 3anaud. VI3MepsATh JIMHEWHBIE W YTJOBBIE BEIWYMUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyl0 OLEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
peaslbHOM KHU3HHU, pa3MEpoOB MPUPOIHBIX O00BEKTOB. PasnuuyaTh pasmepbl 3THX
OOBEKTOB MO NOPSAAKY BETUUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.



[lonmp30oBaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh
PU3HAKKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBLHUKOB MIPHU PEILICHUH 3a/1a4.

[IpoBOIUTH JTOTHMYECKUE PACCYXKICHUS C MCIOJIb30BAHUEM T€OMETPUUYECKHUX
TEOPEM.

[Tonmp30BaThCs NpU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEAWAHbl, TMPOBEAEHHOM K THUIOTEHY3€  MIPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIICHUH F€OMETPUYECKUX 3a]1a4.

OnpenensaTe napaiieabHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymad. OnpenensTe napauiebHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemate 3a1aum Ha ki1eT4aTon Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYEHUS
yIJIOB B TEOMETPUUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUCHUN [JBYX IapajUICIbHBIX IPSAMBIX CeKyuled. Pemare mpaxkTtuueckue
3a/1a4M Ha HAXOXKJECHUE YIJIOB.

Bnagete MOHSATHEM TEOMETPUUECKOTO MECTA TOYEK. YMETh OMNpPEICHaTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIEHANKYISP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opMyIUpOBaTh OMNPEACIEHUS OKPYKHOCTH WU Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. YMETh MPUMEHSThH 3TU CBOMCTBA MPHU
peleHnH 3aaa4.

Bnagete moHsTHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lombp3oBaThes (akTaMu O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIUHHBIC
NEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners nmonsiTHEM KacaTeNnbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanuyca, MPOBEAEHHOTO K TOUYKE KaCaHHS.

[Tonmp30BaThCA MPOCTEUIIMMU T€OMETPUUYECKMMU HEPABEHCTBAMU, IOHUMATh
UX IPAKTAYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHUS C TOMOIIBIO [IUPKYJIA U
JIMHENKH.

K xonimy oOydenuss B 7 KJjacce OOy4arOUUHCS TMOMYYUT CIEAYIONINE
NIPEAMETHBIE PE3YIbTATHI:

Uutate wuHOpManuio, NpPeACTaBICHHYIO B Ta0JWIAaX, Ha Jguarpammax,
NpEeACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPOPETUPOBATh  pEAJbHBIE  YWCIOBBIE  JaHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAX, HA TUarpaMmax, rpapukax.



Hcnonp30BaTh g ONMCAaHUsS JAHHBIX CTATUCTHYECKUE XapPaKTEPUCTUKHU:
cpenHee apupMeTHUecKoe, MeauaHa, HauOousblliee W HauMEHbIIEe 3HAuY€HUs,
pa3max.

HNmetp mnpencraBneHue O CiydyalHOM HW3MEHYMBOCTHM Ha IIPUMEPAX IEH,
¢u3nyecKux BEIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

K koHiy oOydeHuss B 8 kJiacce oOyYarolmIMiiCsi TMOTYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Yucaa 1 BHIYMCICHUA

Hcnonp30BaTh HayaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YHUCeN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
YyyCila TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumensaTy mnoHATHE apU(METHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIIOJB3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEPKAIIMX KBAApPATHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEHN.

Hcnonp3oBath 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX
npo0eii u creneHeit uucia 10.

AJuiredpanvecKkue BbIPpaKEeHUA

[IpumeHSIT, TNOHATHE CTENEHM C UEIbIM IOKA3aTeJeM, BBIIOIHATD
npeoOpa3oBaHus BBIPAXKEHU, COAEPIKALUX CTEIEHH C LIEJIBIM 0Ka3aTeIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoOsiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXUWIECH HA MHOXKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHus BHIPAXKEHUH I PEeIIEHUs pa3IMYHbIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX MTPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemarp nuHENHBbIE, KBaJpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIC YPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMs IEPEMEHHBIMHU.

[IpoBoauTH MpoOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YCTaHABIUBATh, UMEET
JM YpaBHEHUE WM CUCTEMA YPABHEHUU DPELICHMS, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT clIOBECHOM (HDOPMYJIMPOBKU 3aJaud K e€ airedpanyeckon
MOJZENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHCTEMBbI YpPaBHEHUU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U IMOJYYEHHBIN pE3yiIbTar.

[IprmeHsaTs CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPABHEHHUS, OLICHKH,
pelaTh JMHEUHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM W MX CHUCTEMBbI, JaBaTh



rpa@uyYecKyr0 WUIIOCTPAIMI0 MHOXXECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUA

[TonumaTe ¥ UCTOJIB30BaTh (DYHKIIMOHAIBHBIE MOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPEEIATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA GYHKIUU 10 €€ rpaduKy.

CrtpouTtb rpaduku 31eMeHTapHbIX GYyHKINN BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBONCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xonimy oOydenuss B 8 KJjacce 0Oyd4aromuics TMOMYYUT CIEAYIONINE
IPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh OCHOBHBIC BHUJbI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU MPH PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsITH CBOWMCTBA TOYKM NEPECEYEHUs MEIHUAH TPEyrojibHHKa (LEHTpa
Macc) B peLICHUH 3a/ay.

Baanets

MaTEMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a7a4ax, CAMOCTOSITEIbHO J€aTh
4epTEX U HAXOJIUTh COOTBETCTBYIOIIUE JITTUHBI.

Branets NOHATUSIMU MOHSATHEM CpPEIHEW JIMHUU TPEYTOJbHUKA U TPaIeluH,
INPUMEHSTh UX CBOMCTBA MpPH PELICHHH Te€OMETpuueckux 3anad. Ilonb3oBarbes
Teopemoil daneca U TEOPEMON O MPONOPLHMOHAIBHBIX OTPE3KaX, NIPUMEHATh HX
JUTSL PEIICHUS TPAKTUYECKUX 3a/1ad.

[IpuMeHsTh NpU3HAKU OO0 TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKUX
3ajad.

[Tonb3oBatbes Teopemoit [ludaropa st pemieHuss TEOMETPUUECKHX U
npakTuueckux 3ajaad. CTpouTh CHHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yria
NPSIMOYTOJLHOTO TpeyroiabHuKa. [101630BaThCsl ATUMU MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3a7a4.

Boruucnats (pazaudHbIMU CrIOCO0aMU) IIJIOMIAb TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ (Guryp (MOib3ysich, TJ€ HEOOXOIUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh OTyYeHHbIE YMEHHUSI B TPAKTUUECKUX 3aj1auax.

Bnagetp nNOHATHSMH BIHCAaHHOTO W ILIEHTPAJIbHOIO YTIJIA, HUCIIOIb30BATh
TEOPEMBI O BIIMCAHHBIX YTiaX, yrilax MEXAY XopJaMu (CEKYIIUMH) U YIiie MEXIY
KacaTeJIbHOM M XOPJIOU MPH PEIIEHUHA FT€OMETPUUYECKUX 3a1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJBHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA MIPU PEIICHUU 3a7a4.

[IpuMeHsTh MOMyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUUYECKHUE
MOJENH ISl 3a/1a4 PEAIbHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS



C TpPUMEHEHUEM TMOAO0OMS U TPUTOHOMETPHUH (TMOJB3YACh, TAe HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K xoHuy oOydenus B 8 kJjacce oOydYarolUiCs TOJYUYUT CIICIYIOIINUE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnekate u mpeoOpa3oBbiBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHIIE
Tabyull, TuarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIE B BUJE TaONUII, JUATPAMM,
rpauKoB.

OnuceiBaTh JTaHHBIE C TMOMOIIBK) CTATUCTUYECKUX IMOKAa3aTeNel: CPeHUX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTtb 4acTOThl YMCIOBBIX 3HAYEHUI W YACTOTHI COOBITUI, B TOM YHCIIC
0 pe3yJbTaTaM U3MEpPEHUN U HAOIOACHHM.

Haxonutb BEpOSITHOCTU Clly4ailHBIX COOBITHUI B OIBITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonb3oBath rpaduyeckue MOJEIH: JEPEBO CIy4ailHOTO HKCIIEPUMEHTA,
ayarpamMMsbl Diliiepa, YucioBas mpsmasi.

OnepupoBaTh TMOHATUSMH: MHOXECTBO, ITOAMHOXECTBO,  BBINOJHSATH
omepaly  HaJ MHOXECTBaMH: OObEIWHEHHE, TMepeceueHue, OMOITHEHNUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOYECTB.

Hcnonb3oBaTh rpaduueckoe MpeACTaBICHHE MHOMXECTB W CBA3EH MEXIY
HUMU JUIsl ONMUCAHUS MPOILIECCOB U SIBIICHUM, B TOM YHUCJIE NPU PELICHUU 3a7ay U3
JIPYTUX Y4€OHBIX IPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJjacce oOydYarolmUiCs TOIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

YucJia 1 BLIYUCJIEHUS

CpaBHMBATH U yHOPS0YMBATH PAllUOHAIBHBIE U HPPALIMOHAIBHbBIC YHCIIA.

Bemonuare apudmernyeckue JEWCTBUS C  pallMOHAJIBHBIMU YHCJIAMH,
coyeras YCTHbIE M TIMCbMEHHBIE TIPUEMBI, BBIMOJHATH BBIUUCIEHUS C
UPPAlUOHAIBHBIMA YHCIIAMMU.

HaxomuTh 3HadeHUs CTENEeHEeW C NEeIbIMM [OKAa3aTeIsIMU W KOPHEM,
BBIYMCIISITH 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyriiTh JEMCTBUTEIBHBIE 4YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIYMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIE YPaBHECHUWS, YPAaBHEHWS, CBOJIAIIMECS K
HUM, MIPOCTEHIITNE TPOOHO-paAIMOHATBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMEHHBIMU M
CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.



Pemarp TekcTOBBIE 3amauM  aIreOpauvdeckuM CHOCOOOM €  TMOMOIIBIO
COCTaBJICHUs YPABHEHUS UIIM CUCTEMBI IBYX YPABHEHUMU C IBYMs IIEPEMEHHBIMU.

[IpoBOaUTE NPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YpPAaBHEHUMH, B
TOM YHUCJIE C TPUMEHEHUEM I'pa)UUECKUX MpeICcTaBlIeHU (YCTaHAaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npoyee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHne HEPABEHCTB HA YMCJIOBOM IPSAMOM, 3alIMCHIBATH PEIIECHUE C MOMOLIBIO
CHUMBOJIOB.

Pemlare  cucTEMBI  JMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIFOYAIOLIUE KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTb pEILICHUE CUCTEMBI
HEPABEHCTB HA YHCJIOBOM IIPSAMOM, 3alIMChIBATH PELIEHHUE C IOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHNUH PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBaTh (yHKIMH U3y4YeHHbIX BHJIOB. lloka3piBaThb cXeMaTHUECKH

pacIojoKeHUue Ha KOOPJAUHATHOW MIIOCKOCTH rpadukoB QyHKIUN BUaA: y = kx, y
=kx+b y=kik y=ax2 +bx + ¢ y=1x3 y=1\x y = |x|, B 3aBuCHMOCTH OT
3HaUYE€HUM KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U H300paxaTh CXeMaTHYECKU rpauKU KBaJAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBath kBagpaTHuHyr (QYHKLHUIO 1O (HopMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U IPOrPeccH

Pacno3naBaTe apu(pMETHUYECKYI0O M TE€OMETPUYECKYID MPOrPECCUH MpHU
Pa3HBIX CIOCO0axX 3a/1aHMs.

BbINONMHATE  BBIYMCICHUS C  UCHOJB30BaHHWEM (opMya n-ro uieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPeECCUii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxarh ujeHbl MOCIEN0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YMCIOBBIMHU I1OCJIEA0BATEIBHOCTIMHU, B TOM
quclie 33Ja4d U3 peajbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, UPPOBIX
TEXHOJIOTUH).

K kxoHiy oOydeHuss B 9 kJiacce OOyYaroIIMIiCS TOJYYHUT CIECAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE B3JEMEHTHI MPSAMOYTOJIBLHOTO TPEYTroJbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JUITMHBI
Y YIJIBI JUIs1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBaThCcst popMyliaMH MPUBENECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM U1 HAxXO0KICHUS COOTHOUIEHWH MEXIYy TPUTOHOMETPUYECKUMHU
BEJINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKICHHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pEIIeHHE TPEyTrOAbHUKOBY»), MNPUMEHITh HUX MpHU
pELIEHUU FeOMETPUIECKUX 3a1a4.

Brnagers moHsTHsAMH  mpeoOpa3oBaHHS — MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB NOJ00HBIX Guryp. [lonb3zoBaThest CBOWCTBAMHU M0100MsI TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaXOIUTh YIIBl Y MNOAOOHBIX (uryp.
[IpumeHsTh cBOWCTBa MOMOOMS B MPAKTHUECKUX 3aJadyax. YMETb MPUBOJIUTH
IpUMEPHI TOJTOOHBIX PUTYP B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCA TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX I€OMETPUYECKMM M (PU3NUECKUIt
CMBICII, MPUMEHATh HMX B PEIICHUH TEOMETPUYECKHX M (PU3MYECKUX 3adad.
[IprMeHATh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHUS UIMH U YIJIOB.

[lonp30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUYECKUX U IPAKTUYECKUX 3aa4.

Brnaners MOHATUSMHM NMPAaBUIBHOTO MHOTOYIOJIBHUKA, IUIMHBI OKPYHOCTH,
JUIMHBI JyTH OKPY>KHOCTH W PaJMaHHOM MEpBI YIia, YMETh BBIYMCIATH IUIOIIAJb
Kpyra ¥ ero yacteu. [I[puMeHsTh 1ony4JeHHbIe YMEHHS B IPAKTUYECKUX 3a/1a49aX.

Haxomuts ocu (WM LEHTPBI) CUMMETPUH (UTYp, NPUMEHSTH JBUKECHUS
IIJIOCKOCTH B IPOCTEUIINX CIIydasX.

[IpuMEHATh NONYyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUISl 3a/1a9 PEATbHOW KU3HH U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHHEM TMOAO00US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysCh, TlE
HE0OXO0IMMO, KAIBKYJISTOPOM).

K koHmy oOyueHus B 9 Kiacce oOydaromMiics MOJIYYMT CJEAYIOLIUE
IPEAMETHBIE PE3YIBTATHI:

W3Bnexkate u mnpeoOpa3oBbIBaTh HH(OpMaALMIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJE TaOnull, Iuarpamm, rpadukoB, HpPeACTaBIATH
JaHHbIE B BUJE TAOJIULI, AUarpaMM, rpauKoB.

Pemate 3amauuM oOpraHu3oBaHHBIM TEepeOOpPOM BapHAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABHII U METOJIOB.

Hcnonp30BaTh onucaTeabHbIE XapPAaKTEPUCTUKH JUISI MAaCCUBOB YMCIIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHU.



Haxonuth 4acToThl 3HAYEHUN W YaCTOTHI COOBITHSA, B TOM YHCIIE MOIb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIOICHUH.

HaxoauTte BepOSTHOCTH CilydyalHBIX COOBITUN B M3YYEHHBIX ONBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITHUSMH, B CEpPHUSIX
VICTIBITAHUH 10 TIEPBOTO YCIIEXA, B CEPUAX HUCIIBITAHNN bepHyIuin.

NmeTtsr mnpexacTtaBieHWe O CIy4yalHOW BEIIMYMHE W O pPacHpeaciiCHUU
BEPOSTHOCTEH.

NmMerp mnpencraBiieHHEe O 3aKOHE OOJNBIIMX YHCET Kak O MpPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIIMX YKCEN B
IPUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC (Aareopa)

KoanuecTBo 4acoB

DJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3/e/ioB U TeM Kontpoabnbie | TpakTuueckne (uu¢posbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcbl
| Uucna u Beluncienus. PanmonanbHbie 25 1 bubnuotexa [JOK
quciia https://m.edsoo.ru/7f415b90
bubmnoreka LJOK
2 Koopunatet n rpaguku. Gyniiun 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Anre6 27 1
FITCOPAITHICCIHE BHIPLRCHHA httt)s://m.edsoo.ru/7f4l5b90
bu6mmoreka [IOK
4 ¥ paBHEHHS 1 HEPABEHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
IT 1
> OBTOPEHHE H 0000MIeHHE 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

7 KJIACC (I'eomeTtpus)

Konu4yectBo yacos D1IeKTPOHHBIE
No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM Kontpossnbie | TIpaKTHueckHe (uugposbIe)
NPOrpamMMmsl Bcero oOpa3oBaTte/ibHbIC
padoThl padoThI
pecypcsl
[Ipocreiimue reoMmerpuueckue GUrypsl u
1 I/If cBorcTBa. M3me epHI/Ie reOMi I/I}‘]—II;CKI/IX 14 buomorexa LIOK
’ p P https://m.edsoo.ru/7f415¢2¢
BEJIMYNH
2 TpeyronpHuKN 22 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMble, CyMMa yTJIOB 14 | bub6nuorexa LIOK
TpeyroJIbHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyXHOCTb U KpyT. [ 'eomeTprueckue 14 1 bu6muoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II i 4 1
OBTOpEHHE, 0000MmeHHE sHaHil https://m.edsoo.ru/7f415¢e2e
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

7 KITACC (BeposATHOCTb U CTaTUCTUKA)

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
HauMeHoBaHue
Ne (uugposbIe)
pa3esioB U TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypcbi
| [IpencraBnenue 7 ) bu6muoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OnucarenpHast 2 1 bubnuorexa [JOK
CTaTUCTHUKA https://m.edsoo.ru/7f415fdc
3 CnyyvaitHas 6 | bubnuorexa [JOK
W3MEHYUBOCTb https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bubmmorexa [JOK
rpados https://m.edsoo.ru/7f415fdc
BepositHOCTE 1
5 4acToTa CIy4alHOTO 4 1 bubmmorexa OK
Y https://m.edsoo.ru/7f415fdc
COOBITHS
O0001enue,
6 CHCTEMAaTH3aLUS 5 2 bubmorexa TIOK
. H https://m.edsoo.ru/7f415fdc
3HAHUU
OBIIEE KOJIMYECTBO 14 ) 5
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC (Anre6pa)

KosmnuectBo yacos DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM Kontposnbie | TIpakTHueckue (undposbie)
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| AnrebpanyecKue BHIPAXKCHHUS. 15 | bubnuorexa LIOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
2 Uucna u Beruncienus. KsagpatHeie KOpHA 5 httns:/m._edsoo.ru/7f4 1 7af8
3 Anrebpanueckue BHIPAKECHHUS. 5 | bu6nuorexa LIOK
KBagparsslii TpEXuseH https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBapaTHbie bubnuorexa [JOK
4 15 1
YpaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnmoreka [JOK
5 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 12 1
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.edsoo. /741 7af
bub6mmorexa [JOK
7 DyHKUWH. OCHOBHEIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
8 S ? https://m.edsoo.ru/7f417af8
9 Uucna u Beraucienns. CTEIeHs ¢ IeIbIM 7 bu6mmorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
1
10 Tosroperue u 0bobmenne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

8 KUIIACC (I'eometpust)

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kourponsusie | TIpakTHueckue (ungposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bubmmoreka [JOK
! HeTbipSxyroabHKit 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema
) 0 MPOTMOPLHOHAIBHBIX 15 | bubnnorexa [JOK
OTpe3Kax, MoI00HbIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomane. Haxoxnenune
3 IUIOIIa/Ied TPEyTrOJIbHUKOB 14 | bubnnorexa [JOK
Y MHOTOYTOJIBHBIX (UTYD. https://m.edsoo.ru/7f417e18
[Tnomaan mogoOHBIX GUTyp
4 Teopema IIudaropa u 10 | bu6mmoreka [IOK
Ha4dajia TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYTIbl B OKPY>KHOCTH.
Bnucansble u onvicaHHbIE
5 YETBIPEXYTOJIbHUKHU. 13 1 bu6nuoreka [IOK
Kacarenbnbie k https://m.edsoo.ru/7f417e18
okpyHocTu. Kacanue
OKpPYXHOCTEU
6 [ToBTOpenue, 0000IIEHNE 4 1 bubnumoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

8 KJIACC (BepositTHocTh 1 CTAaTHCTHKA)

Kouan4yecTBo yacos D1eKTPOHHbIE
HauMeHnoBanue
Ne (uudposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTudeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpPOrpamMmbl padoThI padoThI
pecypcbl
| [ToBTOpenue kypca 7 4 bubmuoreka [JOK
KJacca https://m.edsoo.ru/7f417fb2
OnucarenpHas
bu6mmoreka [JOK
2 CTaTUCTHKA. 4
https://m.edsoo.ru/7f417fb2
PaccenBanue nanHbIX
3 MrosKecTsa 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb2
4 BepostHocTh 6 1 bu6muoreka [JOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bu6mmoreka [JOK
rpadoB https://m.edsoo.ru/7f417fb2
6 Crnyualinble cOOBITHS 8 bubmorexa [IOK
https://m.edsoo.ru/7f417tb2
O0001menue,
bubnunorexa LIOK
7 cHUCTeMaTU3alus 4 2
. https://m.edsoo.ru/7f417{b2
3HAHUU
OBIIEE KOJIMYECTBO
i 34 2 1

YACOB I10 [TIPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC (Anrebpa)

KoauuyecTBo yacoB

JIEKTPOHHBIE
Ne HanmeHoBaHMe pa3ieiioB U Kourpoabnbie | TIpakruueckue (uudposrbie)
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Yucna v BBIYUCIICHHUS. 9 bubmuoreka [JOK
JleficTBUTENBbHBIE YUCIIA https://m.edsoo.ru/7f419d08
VYpaBHEHHUS 1 HEPABEHCTBA.
2 YpaBHEHUs C OAHOUN 14 1 bubmorexa HOK
p . g https://m.eds00.1u/7f419d08
MepeMEHHOMN
3 YpaBHEHUs 1 HEPABEHCTRBA. 14 | bubnuorexa [JOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 ] bubnnoreka [JOK
HepasencrBa https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
5 o 16 1
yHKIHH https://m.edsoo.ru/7f419d08
6 YucnoBelie 15 1 bubmmorexa [JOK
IOCJIEI0BATECIbHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpEeHnue, 06061IeHNE, 13 | bubnuoreka [JOK
crucTeMaTU3alus 3HaHUN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 [TIPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

9 KJIACC (I'eomeTpus)

KoauuyecTBo yacoB

JIEKTPOHHbBIE
HaumenoBanue
Ne (uudposrbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpamMmbl padoThI padoTsI
pecypchl
Tpuronomerpus.
| Teopembl KOCUHYCOB U 16 | bubnuorexa [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
IIpeobpazoBanue
) noxobus. MeTpuyeckue 10 1 bu6nmoreka [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmuoreka [JOK
3 Bektopsl 12 1
p https://m.edsoo.ru/7f41al2c
€KapTOBBI
4 foo pI/IHaTbI Ha 9 1 bubmorexa HOK
P https://m.edsoo.ru/7f41al2c
TIJIOCKOCTH
IIpaBunbHbBIE
MHOT'OYT'OJIbHUKH.
5 JlnmiHa OKpy>KHOCTH U 8 bubmorexa HOK
Py https://m.edsoo.ru/7f41al2c
IJI0ILA/Ib KpyTa.
Brruncnenue momaaei
6 JIBYO>KEHUS TIIOCKOCTH 6 bubmorexa HOK

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[ToBTOpEHME,
00001IeHwme, 7 ) bu6mmoreka [{OK
cCuCTEMaTHU3AUA https://m.edsoo.ru/7f41al2c
3HaHUI
OBUIEE KOJIMYECTBO 68 6 0
YACOB I10 [TIPOT'PAMME
9 KJIACC (Craructuka 1 BEpOSITHOCTb)
KoanuectBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue
Ne (undgposbie)
pa3aesioB U TeM Kontpoasnsbie | [IpakTnueckue
n/n Bcero oGpa3oBaTe/bHbIe
NPOrpamMMbl padoThI padoThI
pecypcsl
[ToBTOpEeHue kypca 8 ) bubnuorexa [JOK
KJacca https://m.edsoo.ru/7f41a302
DJIeMEHTHI ) | bubmuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
I'eomerpuueckas ) bubnuoreka IIOK
BEPOSITHOCTH https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
nu b 3 1
CHPITATILT bEPHYIUH https://m.edsoo.ru/7f41a302
Crny4daiiHas BeJIM4rHa 3 bubmorexa [OK
Y https://m.edsoo.ru/7f41a302
O0600611eHne, KOHTPOITb 5 1 bubnmnoreka [JOK



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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