[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

N0 Yewin Ve PEFFFCTEPCTBO TTPOCBEIEHMSI POCCUMCKOM ®EJNEPALINN

[lomxHocTb: PekTop
lara nonucarns: MACTHOS . GOPa30BaTe/IbHOE YUpeKAeHHe BbICIIEro o0pa3oBaHus

YHUKanbHbI MPOrpaMMHbIN KoY, %) <
«Mexnpynapoanbiii UncTutyT qusaiina u CepBuca»

f498e59e83f65dd7c3ce7bb8a2
(MOYBO MU IuC)

O0meoOpa3oBaTeibHAA IKO0JIA «7 KIIOYeD)

PABOYAS ITPOT'PAMMA
yueOHOro Kypca
«MATEMATHUKA»
1u1st oOyyaromuxcst 7-9 kKjaccoB

(PABOYAS ITPOI'PAMMA (ID 7062700) yueoHOTO Kypca «AJreopa»
st obyuaroruxcst 7-9 kinaccos; PABOUYASI IPOI'PAMMA (1D 7063046)
yueoHoro kypca «I'eomerpusi» 11 odygarommuxcs 7-9 kinacco; PABOUYAS
IMMPOI'PAMMA (ID 7064225) yueoHoro Kypca «BeposiTHOCTh M CTATHCTHKA»
JUTSE 00yJaroIIMuXcst 7-9 Ki1accoB)

Yensounck, 2025



MNOACHUTEJIBHASA 3AIINCKA

Auiredpa sBIISE€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POJI0JKEHUS 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHUBATb, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SBISIETCS peaiu3aluei 1esTeIbHOCTHOTO MPUHIIKIIA 00yYSHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Aredpay Jijisi OCHOBHOTO OOIIETOo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKUE JINHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepkaTelbHO-METOIMISCKIX
JUHUHN pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS C
JPYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydarolmumcs
MPUXOAUTCS JIOTHYCCKH PaACCyKIaTh, HMCIIOJNB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtuueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YWCia W BBIYUCICHUSD CIYKUT OCHOBOW IS
JTATbHEHIIIETO M3yYCeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMECHHS ITOJIH30BaThCS arOpUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHUEM
MPEJICTABICHUM O IEMCTBUTEILHOM YHUCIIC. 3aBEPUICHUE OCBOCHUS YUCIOBOW JTUHUU
OTHECEHO K CpeHeMYy 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUN — «AJreOpandecKe BhIPaKEHUSD
U «YpaBHEHHs] U HEPABEHCTBA» CMOCOOCTBYET (DOPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYECKOro armapara, HeOOXOAMMOTO MJisi pPEelieHUs 3aJad MaTeMaTHKH,



CMEXXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3blKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe NalibHENIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUU.
[IpeoOpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Coneprxanve QyHKITMOHATHHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJyICHHE
OOy4aroOIUMHUCS 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUTSL OTIMCAaHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiectBe. M3yuenue matepuana cnocoOCTBYET Pa3BUTHIO y O0yUaIOIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMuYHbIEe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha u3yuyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 gaca B HeACIIO).

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3AeliOB MIKOJbHOM MaTeMAaTHKH,
UMEIOIINIA CBOEH LENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MEPOB QUIYp, UX
OTHOIIEHWH W B3aMMHOE DACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHH Ha YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTD
J0Ka3aTeNbHbIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHHUs], JOKa3bIBaTh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccykJIeHus «OT TPOTHUBHOIO», OTJIMYaTh CBOHCTBA OT IPU3HAKOB,
dbopMyIMpOBaTh OOpATHBIE YTBEPKICHUSI.

Bropoil nenpi0 M3ydeHHs TE€OMETpUU SIBJSIETCSl HCIIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPHU PEIIeHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEUAIONUXCS B peanbHOW ku3HU. OOydYarommuiicss JOMKEH HayYUThCS
OTIPEIETUTh TEOMETPUUECKYIO0 (UTYpY, ONMHUCATh CIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HAaWTH TUIOIIA/Ib 36MEIIbHOTO y4acTKa, pacCuuTaTh HEOOXOAUMYIO IITHHY
ONTOBOJIOKOHHOTO Kabeyisi wiu TpeOyemble pa3Mephbl Trapaxka Jisi aBTOMOOUJIS.
DTOMY COOTBETCTBYET BTOpAas, BHIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OOYYarolUiics YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJICTM  PEATbHBIX IKU3HEHHBIX CHUTYyalMii, TPOBOJIUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTb MOJIyY€HHOTO pe3yibTara.



KpaitHe BaxHO MOAYEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BAaTh ONPECIICHUS T€OMETPUUECKUX (DUTYD
U TIOHATUH, JIEMOHCTPUPOBATh NMPHUMEHEHUE IMOIYYEHHBIX YMEHHHM B (pu3uke u
TEXHUKE. OTH CBsI3W Haumbojee SApKO BHIHBI B Temax «Bekropb»,
«Tpuronomerpudeckue cooTHomeHus», «Merox koopauHat» u  «Teopema
[Tudaropar.

VY4eOHbIil kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3/eibl
conepkanusi: «l'eomerpuueckue Qurypsl W uUX CcBOHCTBa», «M3mepenue
FEOMETPUYECKUX  BEJIHYMH», «JleKapTOBBI ~KOOpAMHATHI Ha  IJIOCKOCTH,
«BexTops», «JIBrmkeHus miockoctuy, «lIpeodpazoBanus mogoous».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefienI0), B 8 ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 Kkinacce
— 68 yacoB (2 yaca B HEJIETIO).

B coBpemeHHOM 1IH(POBOM MUpPE BEPOATHOCTDH U CTATHCTHKA IIPUOOPETAIOT
BCE OO0JIBILYIO 3HAYMMOCTD, KaK C TOUKH 3pEHUS IPAKTUUECKUX MPUIIOKEHUH, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOAMMOM KaxaoMmy denoBeky. Bospacraer uncio
npodeccuil, Ipu OBJIaIEHUU KOTOPBIMU TpeOyeTcsl Xopoliasi 6a30Basi HOArOTOBKA B
001acTy BEpOSTHOCTU U CTATUCTUKHU, TaKas MOJArOTOBKA Ba)kKHA JUJISl IPOOJIKEHHUS
oOpa3oBaHMs U I YCIEIHON MPpo(ecCHOHaIbHOM Kapbephl.

Kaxxaplii yenoBek MOCTOSIHHO IPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A 1J11 00OCHOBAaHHOI'O MPUHSATHUS PELICHUS B YCIOBUSAX HEJOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMuUpOBaTh Yy
oOy4varonuxcst (yHKIMOHAJIBHYIO TPAMOTHOCTb, BKIIIOYAIOIYIO B c€0s1 B KAUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHaJIM3UPOBaTh UH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IMYHbIX (pOpMax, IOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX IMPOLECCOB U 3aBUCUMOCTEH,
IIPOU3BOIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMU cOopa, aHaiau3a u
IpEJCTaBICHNUs JaHHBIX W3 Pa3iMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOIaeT o0ydarmmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM pPa3BHUBAET HABBIKM OpraHM3alMHM INepedopa M mojacyéra yucia
BApUAHTOB, B TOM YHUCJIE€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUYecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
o0nacTu UHPOPMATUKHU U HMUPPOBBIX TeXHOJNOTHH. [Ipy M3ydyeHHH CTAaTUCTUKHU U
BEPOSITHOCTH 00O0TallaloTCsl MPEJCTaBIeHUs OOyYarouMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJaX €ro MccienoBaHus, (GopMUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(MOPMALIMK U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUS.

B cooTBeTcTBHM C TaHHBIMHU LIETISIMU B CTPYKTYpPE MPOrpaMMBbl y4eOHOT0 Kypca
«BeposTHOCTP M CTAaTHCTUKa» OCHOBHOTO 0OIIEro oOpa3oBaHMs BBIJICIICHBI



CIIeIyIOLME CoAepKaTenbHO-MeToAnueckue auHuu: «lIpencraBieHne NaHHBIX U
omnucaresibHas CTAaTUCTUKA», «BepoATHOCTH», «DIeMEHThl KOMOMHATOPUKW,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHum «lIpencraBieHne TaHHBIX U ONUCATENbHAS CTATHCTUKA
CILY’KUT OCHOBOM 7151 pOpMUPOBaHUS HABBIKOB padOThHI C MH(MOpMAIUE: OT YTCHHUS
U UHTEpHpeTauuu WH(pOopManuu, IpeICTaBICHHON B TaOIMIlaX, HA AUarpaMMmax u
rpadukax, 10 cOopa, MpPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHus. PaboTasi ¢ HaHHBIMH,
oOydJaromyecss yd4aTcsi CUMTHIBATh W HMHTEPIPETUPOBATH AHHBIC, BBIIBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJl
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHYHMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpUBaEMbIe BEJIMYHUHBI U IPOLECCHI.

WHTYyNTHBHOE TMPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOW ISt
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsiTHEe BEPOSTHOCTU BBOJMUTCS KaK Mepa MPaBIONOJ00HS CIIy4ailHOTO
coObiTus. [lpm wu3yueHuu yueOHOro Kypca oOydarommecs 3HAKOMSTCS C
MPOCTEHIIIMMU METOIAMU BBIYMCIICHUS BEPOSITHOCTEN B CITy4YalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOYKHBIMH 3JIEMEHTApPHBIMH HCXOJAMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pemaTh Ooyiee CIOXKHbIE 3ahaud. B y4deOHBI Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEPAIUSIMU HaJ] MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOPBIN BXOAAT pa3naeibl: «[IpencraBiienre JaHHBIX U ONKACATENIbHAS CTATUCTUKAY,
«BepoaTrHocThy», «DIeMEeHTh KOMOMHATOPUKIY, «BBeneHnre B Teopuio rpadosy.

Ha u3ydenne yueOHoro kypca «BeposiTHOCTh U cTaTucTuka» orBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 kiacce — 34 gaca (1 gac B HeemI0).



COAEPXKXAHUE OBYUEHUA

7 KIIACC
AJITEBPA

Yucaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE W JECSITHUYHBIC, MEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS €
palMOHAJIBbHBIMU YKCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOu.

CreneHb C HaTypallbHbIM [IOKa3aTeJeM: OIpeAesieHrue, NpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPEENEHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOIEHTOB B BHJE ApoOU U ApoOU B BHJIIE NMPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JACIMMOCTH, pA3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTY MEXKY BEJIMUMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PAaBHUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIBHBIM IOKA3aTEIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IEpEMEHHbIMU U ero rpaduk. Cuctema JIByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHHUM.

DyHKIMHA

Koopaunara Touku Ha npsiMoil. YncinoBble TPOMEXYTKHU. PaccTosiHue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcimcca u opauHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpumMepst rpadukoB, 3a7aHHBIX (HOPMYTIaMHU.



Yrenue rpaduxoB peanbHbIX 3aBucuMocTeil. [lonstue pynkuuu. I'paduk pyHkmm.
CaorictBa pyukuuii. Jluneinas ¢ynkuus, e€ rpaduk. ['paduk dyHkiuu y = |X|.
['paduyeckoe penieHre TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

I'EOMETPUA

HauanbHble noHsTHS reoMeTpud. Touka, mpsiMasi, OTPE30K, JIyd. YToJ. Bubl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYTOJbHUK. [lapaiiensHOCTh U IEPIEHANKYISIPHOCTD MPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYXAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS M JIMHEWKU. TpeyroyibHHK.
Bricora, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOEApEHHBII M  PaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHukKa. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiiCTBa M MIPU3HAKU NapajUIeIbHbIX NPAMbIX. CymMMa yIJIOB TPEYTrOJIbHUKA.
BHenrHue yribl TpeyrojibHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. (CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K runoTenys3e. [Ipu3Haku paBeHCTBa NPSAMOYTOIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[lepneHaANKYIISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
pacnoJIoKEHUE OKPYKHOCTH W INpsiMoM. KacaTenbHas u ceKymas K OKpY>KHOCTH.
OKpyX HOCTb, BOMCaHHas B yrojl. BrnucaHHas W oONKCaHHAas OKPY>XKHOCTH
TPEYTOJIbHUKA.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne NaHHBIX B BUE TaOMUIl, AUarpamm, rpadukoB. 3aroHEHHE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue nndpopmaium u3
JUarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPHIPETALUS JAHHBIX.

OnucarenbHasi CTaTUCTHUKA: cpefHee apu(MeTHuecKoe, MeAMaHa, pa3Mmax,
HamOoJIblIeE M HaWMEHbIIEE 3HAUYCHUsS HaOoOpa YHMCIOBBIX JaHHBIX. lIpumepbl
CIIy4alHON U3MEHUYUBOCTH.

CnyyaliHbI SKCHEPUMEHT (ONBIT) M clydailHOe coObITHE. BeposTHOCTH U
yacTtoTa. Pojib MamoBepOsTHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPHUPOJIE
u B oO1ecTBe. MoHeTa v UTpasibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmmHbL. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. llemn u nwmxmel. [yt B



rpadax. O6xon rpada (dinepoB myth). [IpencraBnenue 06 OpPUESHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoiipio rpados.

8 KIIACC
AJITEBPA

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uucia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUST HPPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPE0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIUHCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEeIbIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YNCTA.

AnreOpandeckue BRIpOKCHUSAJITe0pandecKue BbIPaKeHus!

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUs 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JBYMS II€pEeMEHHBIMU. [IpuMepbl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh ONPEACNICHNs U MHOXKECTBO 3HAYCHU I (PYHKITUH.
CriocoOsbI 3aanus QyHKITHIA.

I'padux ¢ynkuuu. Yrenne coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKkoB GYHKIMMA, OTPAXKAIOIMIUX PEeaTbHBIE TTPOIIECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSAMYIHO U OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

I'EOMETPUA

YerpipéxyronpHuku. [lapannenorpamm, ero npusHaku M cBoucrsa. HacTHble
cllyyad TapajuieorpaMMoB (TPSAMOYTOJIBHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyronbHas Tpanenus.



Meron ynBoenusi Menuansl. Llentpanbnas cummetpus. Teopema Daneca u
TeopeMa O MPOMOPIHMOHATLHBIX OTPE3KAX.

Cpennue IMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp macc TpeyrojabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pduiueHT mnoaodus. I[lpuszHaku mnomoOus
TpeyroJibHUKOB. [IpruMeHeHne noqooust mpy pelieHny NpakTUYeCKUX 3a/1ay.

CpoiicTBa miomajaei reomerpudeckux ¢uryp. D@opMynbl A TIIOMIATA
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAIeH
noTI0OHBIX (QUryp.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrjla MpsIMOYTOJBHOTO TPEYroJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (DYHKITUU
yriioB B 30, 45 u 60°.

BrucaHHbIE U [IEHTPAJIBHBIE YIJIBI, YTOJI MEK/y KacaTeIbHOW U XOpJ0il. Y TJIb
MEXKy XOpJaMU M CEKyUIMMHU. BrIiMcaHHBbIE M ONHCAHHBIE YETHIPEXYTOJbHUKHU.
B3auMHoe pacnonoxenue AByX OKpyxkHocTeill. Kacanue oxpyxuocteil. OOmue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

BEPOATHOCTDb U CTATUCTHKA

[IpencraBneHye NaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXeCTBO. Omnepauuud HaJ
MHOECTBaMU: 00beIMHEHUE, IepeceueHue, qonoHeHue. CBONWCTBA onepaluii Hajl
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPeeIUTENbHOE,
BKIIOUEeHUsS. Vcnonb30BaHWE TpaUUyecKOro NPEICTaBICHUS MHOXKECTB s
OINMCAHMS PEATBHBIX ITPOLIECCOB U SBJICHUM, ITPU PEILIEHUH 3a/1a4.

M3mepeHne paccerBaHMs JaHHBIX. J(MCIepcus U CTaHJAPTHOE OTKIOHEHME
YHCIOBBIX HA0OOPOB. J{narpamMmma paccenBaHusl.

OrneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOpiTussMu. CirydaiiHblii BbIOOp. CBSA3b MEXKAY MaJIOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa AIEPEBBEB: €NIUHCTBEHHOCTD IIyTH, CYIIECTBOBAHUE BUCSYEN
BEPUINHBI, CBSA3b MEXK/y YUCJIOM BEPIIMH U 4yucioM pédep. IIpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiibio rpados.

[IpoTuBomnonoxupie coObiTust. [uarpamma Oinepa. OObeIUHEHHE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAsi BEpOSATHOCTh. [IpaBuwio ymHOXxeHus. HesaBucumble
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHJE JAepeBa. PemieHue 3agady Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOIIBI0 J€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitiepa.



9 KIIACC
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Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME NICUCTBUTEIBHBIX YHCEN, apU(PMETHYCCKUE JEHCTBHUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTEIBHOCTh TPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubmmx€HHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh MpUOIKeHUI. OKPYTIICHHE
yucen. [[puknuaka u orieHka pe3yJbTaTOB BEIYMCIICHU M.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PellleHre ypaBHEHUW, CBOASIIMXCS K KBaJIpaTHBIM.
buksanpartHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3ajlady
aredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ AByMs MEPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj/1a4 aNreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEepnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOpauHATHI
BEPIIMHBI 11apaboIbl, 0Ch CAMMETPHUH MapaAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBONCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne wWieHOB apu(pMETUYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIUAIBHBIM POCT.
CoxHbIE NPOLIEHTHI.



I'EOMETPUA

Cunyc, kocuHyc, TaHreic yriaoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1ECTBO. DOPMYJIbI IPUBEICHMUSL.

Pemenue TpeyroiabHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeo6pa3oBanue nogodus. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NpPOM3BENCHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BENECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTEIbHOM.

BekTop, anmHa  (MOIylb)  BEKTOpa,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOopaMu. Pa3joxkeHne BeKTopa IO JBYM
HEKOJUIMHEApHbIM BekTOopaMm. KoopauHaTtel BekTopa. CKalsipHOE MPOHU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS IJIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IUNIOCKOCTU. Y paBHEHUS IPSIMON U OKPY’KHOCTH B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEW M NpsMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunIbHBIE MHOTOYTOJIBHUKH. J{JIMHA OKpYKHOCTH. ['pagycHas U paauaHHas
Mepa YIVIa, BBIYMCIIEHME JUIMH AYr OKpyxHocTei. [lmomane kpyra, cekropa,
CErMEHTA.

JIBUKEHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUIYp (dIeMEHTapHbIE
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBnenrie AaHHBIX B BHjae TaOuui, JAuarpamM, TpaduKoOB,
UHTEpIIpeTanus 1aHHbIX. YTeHue U mocTpoeHue Tabiuil, Juarpamm, rpaukos mno
pEaAIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3amau ¢ CoIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbId BBIOOp TOYKM W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'M OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnblTaHui 10 riepBoro ycrnexa. Cepus
ucneiTanuii bepaysum. BepostHocTu coObITHI B cepuu uctibiTanuii bepuyiu.

Crny4dailHas BeJIMYMHA W PACHpPENENICHHE BEPOATHOCTEW. MaremaTudyeckoe
OXuJgaHue u gaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXUIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHndecKoe OXKWIAHWE U
JUACTIEPCUsl CIy4alHOW BEJIMYUHBl «YUCIIO YCHEXOB B CEPUM UCIBITAHUIN
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX 4ucell. M3MepeHre BEepOsSTHOCTEH C TTOMOIIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHONIEHWEM K  JIOCTHXKECHHSIM  POCCUUCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaU3alliu €ro
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHHHM BCEM JKU3HU I YCHEIIHOM NpO(ecCHOHAIBHOU
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAIBHOMY W  3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlME B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeJI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS IUBHIIA3ALINU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBIO TMPHUMEHATh MATEMATHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBbsl, BEIECHHMS  3J0pPOBOr0  o0pa3a JKM3HU  (370pOBOE  MHUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHAs (Qu3nUecKas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOI0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUH JJ1s1 peIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanranusa K U3MEHAWIIMMCSH YCJOBHAM COLMAJIBLHOW M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACSATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETCHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLUEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONMpENENeHUs] TMOHATUM, YCTAHABIMBAaThb CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKanuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (QOPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKJCHUS:
yTBEpJAUTENIbHbIE W OTpULIATEbHbIE, €IUHUYHBIE, YacTHbIE M 0oOIIMe,
YCIIOBHBIE;

e BBIBISITH  MAaTEeMaTU4YECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npeajiaraTh KpUTEPUU JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleJaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIECHUHN (MPSMbBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENIBHO HECIOKHBIE JOKa3aTelIbCTBa
MaTeMaThyecKux (aKkToB, BBICTpaUBaThb APTYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;



BbIOMpaTh crmoco0 pemieHus y4eOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUIEHMs], BbIOMpaTh HaubOosiee NOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKIUI MHCTPYMEHT MO3HAHMS,
dopMynHpoBaTh BOMPOCH], (PUKCHPYIOIIUE NPOTUBOpEUHe, Mpodiemy,
CaMOCTOSITENIFHO yCTaHaBIMBaTh HCKOMOE U JlaHHOe, (HOpMHUPOBAThH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJAUTH 1O CaMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEJOBAHNE IO YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKIY CO00ii;
CaMOCTOSITENILHO (DOPMYIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, HCCIEI0BaHUS, OLIEHUBATh JJOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHUE IMPOIECCA, a TAKKE BbIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JJISl pELICHUS 3a4a4U;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB M (OPM IIPEICTABIICHHUS,

BBIOMpATh (OpMy TMpeACTaBICHUS HHPOpMALMKM M WILIIOCTPUPOBATH
pemaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW Trpadukod M HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OpMALMU TO KPUTEPUAM, MPEAJIOKEHHBIM
yUHUTENEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSTEINIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCHPUHUMATh U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIIOBUSMU
U LIETISIMU OOILIEHU S, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS I10 XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ OOCYKJEHHs 3a7aBaTh BOMPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJICHHbIE HA MIOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHHKOB Juanora, OOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3HIIMM, B
KOPpEeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BHICTYIUICHUS
C YYETOM 3aja4 MPE3eHTALNHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaIbHOM
paboThI MPU pEeNICHNH YIEOHBIX MAaTeMaTHUECKUX 3a/1a4;

IPUHUMATh LEIb COBMECTHOM EATEIbHOCTH, INIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThbl, pacmpelessiTh BHABI pPadOT, JOrOBapUBAThCA,



00CYX1aTh TIPOIIECC M PE3YNIBTAT pabOThI, 0000MATh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

e yYacTBOBaTh B TpYyHIOBBIX ¢dopmax padboTel (0OCyXKaeHus, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh padOThI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYIMMH YICHAMH KOMAaH]IbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryisiTuBHBIe YHUBepCaJbHbIe yUeOHbIe JAeiicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABIIATH IUJIAH, aJTOPUTM pEUIeHUs 3aAadd (WA €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTaTa
pelIeHns MaTeMaTHIeCKON 3a1auu;

e IPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPU PEILICHUU 33]1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTaBICHHOMN LIENU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKCHHS] WU HEIOCTIKCHHUS LEIH,
HaXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCs TMOJYYUT CIIECAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

BrITIONTHSTH, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YHUCIIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYCHUN JPOOHBIX BBIPAKEHUM, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO TPOOB).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCTIA.

OKpyrJsTh yncia.

BBITIOTHITE IPUKUIKY U OIEHKY pe3yiibTaTa BEIYMCIICHUH, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXCHUI. BBIMOTHATH ACHCTBUSA CO CTCNCHSAMH C HATypalbHBIMHU
TTOKa3aTeIISIMH.

[TpuMeHSATh MPU3HAKYU JICTUMOCTH, PA3JIOKECHUE HA MHOYKHATETN HATypaTbHBIX
quUCe.



Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4HM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 331a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpandeckue BbIPaKeHUs

Hcnonp30Bath alireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs] OYyKBEHHBIX BBIPDAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHus 1EI0T0 BHIPAKEHUS B MHOTOYJICH MPUBEJCHUEM
M0JIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUSI 32 CKOOKH OOIIEr0 MHOKUTES, IPYIIUPOBKHU ClIaraéMbIX, IPUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3ajad
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTEIsAMM IS
IpeoOpa30BaHus BIPAKECHUII.

YpaBHeHHS U HEPABEHCTBA

Pemlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, sABIsIETCSA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[TonGupare mnpumepsl Map 4YHUCEN, SBIAIOMIMXCS pPEIIEHUEM JUHEHHOro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YpPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh T'PpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpa@uiecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a44 MOJyYECHHBIN pE3yJIbTaT.

DyHKIMHA

N3o0pakath Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh Tpaduku muHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.



OnuceiBaTh C TMOMONIBIO (YHKIIUKA W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU 110 3HAUEHHIO €€ apTyMEHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a UHOOpMaIuy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIEAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YyuCcel JJis CPaBHEHUS, OKPYTJICHHS U BBIUUCICHUH, N300paKkaTh I€UCTBUTEIbHbBIC
YHYCJla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTe moHsTHE apUdMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAUMOCTH KAJIbKYJATODP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npobeit u creneHeit uucia 10.

AaredpanvyecKue BbIPpAKEHUSA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM MTOKa3aTeIeM.

BBINOMHATH TOXKIECTBEHHBIE MPE0Opa30BaHus pallMOHATBHBIX BRIPAKEHUM HA
OCHOBE ITpaBUJI JCHCTBUI HAJ MHOTOWIECHAMHU U aJIFeOpandeCcKUMM APOOSMHU.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a7a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU IMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YpPAaBHEHUS,
CBOJISIINECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHNn (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPABHEHUW DPELICHUS, €CIM HUMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBINA PE3yJIbTaT.

[TpuMeEHSTh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JIJI1 CPABHEHHU S, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpaUueCcKyIo
WJUTIOCTPALI0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU



[Tonnmathe ¥ MCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONPENENsITh 3HaueHHE (YHKIMHU O 3HAYEHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUN BUJIA:

y=k/X, y=x2,Y=x3,y = |X|, y = VX, OICBIBATH CBOHCTBA YHCIOBOM (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BrimonuaTe apudMeTHuecKkre AeUCTBUA C palliOHATBHBIMU YUCIIAMHU, COUETast
YCTHBIE M NMHUCHbMEHHbIE MPUEMBI, BBHITIOIHATH BBIUYMCICHUSA C UPPAUOHATHLHBIMU
YUCIIAMH.

HaxoauTs 3HaueHMsI CTENEHEN C LEJIbIMU TOKA3aTesIMU U KOPHEH, BBIYUCIIATD
3HAYCHUSI YNCIIOBBIX BBIPAKEHUI.

OKpyryiATh JEHCTBUTENIbHBIE YHWCIA, BBINOJHATh HPUKUAKY pe3yJibTara
BBIUKCJICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemars nuHeliHbIE ¥ KBaJlpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOJSAIIMECS K HUM,
npocTeiime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISETCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpaudeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaUyecKuX NpecTaBleHuil (yCTaHaBIUBAaTh, UMEET
JY ypaBHEHUE WM CUCTEMa ypaBHEHUMN pEIICHUs, €CIU HMEET, TO CKOJIbKO, U
npoyee).

Pemarp sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxatb
pELICHNE HEPAaBEHCTB HAa YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemarp  cucreMbl  JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBaJPAaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbBIX 337a4.

DyHKIMHA

Pacno3naBath (yHKUMM UW3y4eHHBIX BHJIOB. [loka3bpiBaTh CcXxemMaTHYECKU
pacIoyIoKEeHUE Ha KOOPIMHATHOW TUIOCKOCTH IpadukoB PyHKIUH Bua: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHiT
K02 (PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth u M300pakaTh CXEeMaTHYECKU TpapUKU KBAJAPATUYHBIX (DYHKITH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.



Pacno3naBaTh kBagpaTHuHyio QYHKIUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIE10BATEILHOCTH W IPOrPecCUm

Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUN MPU PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxaTh WIEHBI MOCJIEIOBATEIFHOCTH TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«l'eomeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHUMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEH I'pa’kKIaHUHA U pealu3aldd €ro
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'Pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHKEHUN HAyKd, OCO3HAHHEM BaKHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMM BCEW JKM3HU IJIsl YCHEIIHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCTIUTAHHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHM, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTAlIMEd B JEATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, IPUPOJILI U
oOlecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl delloBeueCcKOi
JEeSITEILHOCTH, 3TAlloOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUJIM3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMaTHKH M MAaTEMATHYECKOW KYJbTYpOW KaK CPEeJACTBOM
MO3HAHUS MHpPA, OBJIAJCHHEM MPOCTCHITUMM HABBIKAMHU HCCIIEA0BATEIHCKOU
JICATEIILHOCTH;

6) ¢usuueckoe BocnuTranue, GpopmHupoBaHHEe KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTHUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OITMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eIOBeKa;

7) 3K0JI0rH4YecKoe BOCIIMTAHNE:

OpPUECHTALMEN HA MIPUMEHECHNUE MATEMAaTUYECKUX 3HAHUU JIJISI pEIICHUS 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUSAX HEONMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYyTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JEATEIBHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeMHUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUS W JeHCTBHUSA, (OPMYJIUPOBATh U OICHUBATH PUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:
e BBUBJISITh U XapaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHUSIMHU, (OPMYIUPOBATH
ONpPENEICHUS]  TOHSITUW, YCTAHABIMBATH  CYLIECTBEHHBIA  NPU3HAK



KJIacCU(pUKALMU, OCHOBAaHUS IJs OOOOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpPMYIHpPOBaTh M  IPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEpJIUTEIbHbIE W OTPHUIATEIbHBIC, C€IMHUYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIC;

BBISIBJISITH ~ MAaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
NPOTUBOpEYHsT B (paKkTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKIACHHSX,
npeyiaraTb KpUTEPUH 7S BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
JieNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pa3dupaTh T0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKIEHUH (MpAMBIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIFHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPTryMEHTALMI0, TPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOU 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pELICHUs, BBIOUpATh HauboJee MOAXOMAUIMM C yd€ToMm
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT MO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh WCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH IO CaMOCTOSATEIHLHO COCTaBICHHOMY TUTAaHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjIbTaTam
MPOBENEHHOTO HAOIOCHMsI, UCCIIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTAaTOUYHOCTb M H30BITOYHOCTH HMH(POpPMAIUH, aHHBIX,
HEOOXOUMBIX JIJIsl peLICHUS 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeACcTaBiICHUS HMHPOPMALUU U UIUTFOCTPUPOBATH
pemiaemMbie 3aJayd  CXEMaMH, JUarpaMMmamu, HWHOW Trpapukod Hu HUX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

BOCIIpPUHUMATL U (I)OpMYJ'II/IPOBaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SACHO, TOYHO, 'PAMOTHO BBIPAKATh CBOXO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOIy PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;

e B X0ji¢ 00CYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
npoO0JIeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh WU, HAICJICHHbIC Ha MOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
nuanora, oOHapy»uBaTh pa3jM4ve U CXOJICTBO MO3UIMH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e TPEACTABIATH PE3yJIbTATHI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOUPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

e TIOHWMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOM
paboTHI MPHU PEIICHUN YUEOHBIX MaTEeMaTHYECKHUX 3a/aY;

e TMPUHUMATH II€JIb COBMECTHOW IEATEIHHOCTH, IIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOM pabOThl, pacrnpenensTb BUIbl pPabOT, JOTrOBAapUBATHCA,
00CYXJ1aTh MPOIECC U pe3yibTaT pabOThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHnmoBeIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBbI U JPYTHE), BHITIOIHATH CBOIO YacTh paOOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBIIATH ITUIAH, AJITOPUTM pEUICHUs 3a7adu (W €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJLJIEKT:

e BIJAJETh CIIOCOOAMHU CAaMOTPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yabTara
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPU PEIICHUM 33/1a4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3yJibTaTa ACITEILHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTMDKCHUS WIM HEIOCTHKCHUS IIEJIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiCs TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:



Pacro3naBaTh W3ydeHHBIE TEOMETpPUYECKHE (UTYpBI, OMpEneisaTh UuX
B3aMMHOE€ PAacCIOJIOKEHHE, H300pakaTh reoMeTrpuueckue (Urypbl, BBITTOTHATH
YEPTEXkKHU 10 YCIOBHIO 3a7aur. VI3MepsITh TUHEMHBIC U YIJIOBBIE BEJIMUMHBI. Pemiath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4yepTeKU K TEOMETPUUYECKUM 3a/1adyaM.

[Tonp30BaThCd TNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TI€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJHUAHBI, MPOBEAEHHOU K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY I'€OMETPUUECKUX 3a/1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT
Cc HUMU cekymas. OnpeaensaTe NapauieIbHOCTh IPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JIO TOUYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BEIYUCIICHHS U HAXOIUTh YUCJIOBBIC 1 OYKBEHHBIC 3HAUCHHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapaJICTbHBIX MPSIMBIX CEKYIIEH. Pelars mpakTUUeCcKre 3aa4d Ha HAaXOXKICHUE
YTJIOB.

Brnagete mNOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pELLICHUY 3a1a4.

Brnagers MoOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHTp. [lonbp3oBaThes (QakTaMu O TOM, YTO OWMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Biianets noHATHEM KacaTebHOM K OKPYKHOCTH, IOJIB30BaThCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHON U paauyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCAd MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, ITIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJIA U
JIAHEUKH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:



Pacro3naBaTh OCHOBHBIC BHIIBI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPU PEIICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3aj1ay.

BnaneTs noHsiTueM cpeiHel TMHUY TPEYTOJIbHUKA U TPANELIUU, TIPUMEHSITh UX
CBOICTBA MpU pellieHnr reomerpuueckux 3anad. [lonszoBarbesa Teopemoit daneca
U TEOPEMOMl O MNPONMOPLUUOHAIBHBIX OTpPE3KaX, MPUMEHATh MX Uil PEHICHUS
MPAKTHYECKHX 3ajad.

[TpumeHsaTh Mpu3HAKK MOJ00US TPEYTOILHUKOB B PEIICHUH T€OMETPUICCKUX
3ajad.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTHUeCKuX 3a1a4. CTpOUTh MAaTEMaTUIECKYIO MOJIETh B IPAKTHUECKUX 3a/1adaXx,
CaMOCTOSITENIFHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOIIHE JITMHBI.

Brnanets mNOHATHSIMH CHHYyCa, KOCHMHYCa U TaHI€HCAa OCTpPOTO yria
MPSIMOYTOJILHOTO TPeyroibHUKA. [101b30BaThCsl STUMU MOHSITUIMU JIJIST PEIICHUS
MPAKTUYECKUX 3a]1a4.

BorauciaTs (pa3audHbIMU CTIOCO0aMH) TUIOMIAAL TPEYTOJbHUKA U TUIOMIAIH
MHOTOYTOJNBHBIX  GuUryp (Moib3ysich, TJ€ HEOOXOIUMO, KAJIbKYJIATOPOM).
[TpuMeHsTh MoTy4YeHHbIE YMEHUS B MPAKTUUECKHUX 3a/1auax.

Brnanets TOHATHSMU BIHMCAHHOTO W IEHTPAJIBHOTO yIia, HCHOJIb30BaTh
TEOpPEMBI O BITMCAHHBIX yriaX, yriax MEXIy XOpAaMH (CEKYLUIUMH) U YTIIe MEXIy
KAacaTeIbHOM U XOPAOU MPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BrnaneTs moHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OINKMCAaHHOTO YETHIPEXYTONbHUKA TPU PEIICHUH 3a/1a4.

[IpuMeHATh TOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MaTEMaTHUYCCKUC
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOJYYUT CIICIYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMM OCTPHIX YIJOB, HAXOIUTh C UX
MOMOIIIBIO  PA3JIMYHBIE DJIEMEHTHI TMPSAMOYTOJIBHOTO TPEYroJbHUKA («pEelIeHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
W YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMyslaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHHH MEXAY TPUTOHOMETPUYCCKUMHU
BEJTMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3IUIHbIX
DJIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEeYroJbHUKOBY), NPUMEHATh WX TpHU
peIlIeHNU TEOMETPUUYECKUX 3a]1ad.

BnaneTts moHsTHSAMU TpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX SJIEMEHTOB
nonoOHbIx ¢uryp. Ilonbp3oBaThcs cBOWCTBaMH MOA00US MPOHU3BOJIBHBIX (UTYD,
YMETh BBIYUCISTH JJIMHBI U HAaXOJWUTh YIIbl y MOoA00HBIX ¢uryp. [lpumensats



CBOMCTBAa TOMOOWMS B MPAKTUUECKHX 3ajadax. YMETh TMPUBOIUTH TPHUMEPHI
oA00HBIX (UTYP B OKPYKAIOIIIEM MUPE.

[Tonmp30BaThCs TEOpEMaMU O MMPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEACHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tomb30BaThCs BEKTOpaMH, MOHUMAaTh MX T'C€OMETPHUSCKUNA W (HU3HUCCKHIA
CMBICJI, MPUMEHATh HMX B PEHICHUH TCOMETPHUECKUX M (PU3NICCKUX 3a/aad.
[TpuMeHSTh CKaJIpHOE TIPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS AJIMH U YTJIOB.

[Top30BaTHCS METOIOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSITh €r0 B PEIICHUN
TCOMETPUUYECKHUX U MPAKTUICCKUX 3a7a4.

BrnaneTs MOHATHSIMH MPAaBWILHOTO MHOTOYTOJIBHHMKA, JIJTMHBI OKPYXKHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaTWaHHON MEpHI yria, yMETh BBIYUCIIATH ILIONIAIb
Kpyra u ero yacteil. [[puMeHsITh moJTydeHHbIE YMEHHS B IPAKTUICCKUX 3aa4ax.

Haxomuthe ocu (Wim TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHHUS
MJIOCKOCTH B MPOCTEUIINUX CITydasix.

[IpuMeHsTh TOy4eHHBbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMaTHYECKUE
MOJICNIU JIJIS 3a/1a4 PeaibHOM >KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACH, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTP M CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

IIPOSIBJICHUEM MWHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MAaTeMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHUSAM  POCCHUHCKHUX
MAaTEMATUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYrUX HayKax M MPUKIAAHbIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peasi3allu ero
npaB, MpPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUM, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM IPUMEHEHUEM JOCTHMKEHUW HAyKHW, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX TPUHLUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUsl Ha MPOTSHKEHUM BCEM JKM3HU AJIA YCHEHIHOW MpOoQecCHOHATbHON



NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUsI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOLMOHAJIBHOMY U  ACTETHYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKHX OOBEKTOB, 3ajiad, pEUIeHUM, pPacCYKICHUM, YMEHHUIO BHUIETH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUCHTAIlMEe B JICATEILHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKA, MIPUPOJIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI PAa3BUTHS ITUBHIIM3ALINU,
OBJIaJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYPOU KaK CpPeACTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTCHITUMM HABBIKAMHU HCCIIEA0BATEIIHCKOU
JIEeSITEILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TMPUMEHITh MAaTEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETo
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOEC  IIUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryisgpHas ¢dunyeckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTAIlMEN Ha MTPUMEHEHUE MaTEMAaTUUECKUX 3HAHUM JIJIsl pEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIKOB U OI[EHKHU
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakKTepa dKOJOTHUCCKUX TIPOOJIeM 1 IyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBUAM COLMAJILHOM M NMPUPOIHON
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIJIOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICITEIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS Yy JPYTHX JIIOJICH, MPUOOpPETaTh B COBMECTHOM JIEATECIHBHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
NpPUHUMAEMbIE PEIICHUS W JACHCTBUSA, (OPMYIHPOBATH M OIEHWBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Bba3oBble JJornueckue 1eiicTBUA:

BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNieHUs]  TOHATHH, yCTaHABIWBAaTh  CYIICCTBCHHBIH  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPaBHCHHS, KPHUTECPUH
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpMYIHpPOBaTh M  IPEOOpPa3OBBIBATH  CYXKICHUS:
yYTBEpIUTEIIbHbIC W OTPHUIATENbHBIC, €IMHUYHBIC, YacTHBIE W OOIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXKHBIE J0Ka3aTeIbCTBa
MaTeMaTU4ecKux (HakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYK/ICHUS;
BBIOMpATh CIOco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BBIOMpaTh HauOoJiee TMOAXOMAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOTPOCHI KaK HMCCIICIOBATEIIBCKUN WHCTPYMEHT ITO3HAHUS,
(bopMyaMpoBaTh BONPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBATH CBOIO MTO3UIINI0, MHCHHCE;

MPOBOJUTh 1O CaMOCTOSATEIHLHO COCTABICHHOMY TUIAaHY HECJIOXHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHEHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
MPOBENEHHOTO HAOJIIONCHMS, HWCCIEAOBAaHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a]a4H;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HMHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTh HMH(OPMAILMHM IO KPUTEPHUSIM, MNPEATIOKEHHBIM
YUUTENEM WU CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LESIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
po0JieMbl, perraeMoil 3ajauu, BbICKa3bIBaTh HJIEH, HAIlCIEHHBIE HA MOMCK
pELIeHMs], CONIOCTABIIATh CBOM CYKJIEHHUS C CYKJICHUSAMU APYTHX YHACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

IPENCTABIATh PE3YbTaThl PEIICHUS 33a4l, SKCIIEPUMEHTA, UCCIIEI0BAaHNUS,
IIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIUIEHHUS € YUYETOM 3a/1ad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIyaTbHON
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

IIPUHUMATh L€JIb COBMECTHOU JEITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4yacTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHE), BBINOJIHATH CBOIO YaCTh PaOOThI
U KOOPIMHHpPOBaThH CBOU JIEUCTBHS C JAPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusauus:

CaMOCTOATENFHO COCTABJISIThH IJIaH, AITOPUTM pEIICHUs 3a1adyul (WM €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH PEILICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaNJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IMOCTABICHHOMN LIENH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHXKCHHUS WIM HEIOCTHKEHHUS UENH,
HAXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutath uH(OpMaIMIO, MPEICTABICHHYIO B TaOJUIaX, Ha JguUarpaMmmax,
NPEACTaBIATh JAaHHbIE B BUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) M KPYroBhI€) 10 MACCHBaM 3HAUYCHUH.

OnucelBaTh M UHTEPOPETUPOBATh  pEAIbHBIE  YWCIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apuMeTHUECKoe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYeHUS,
pa3max.

MMeTs mNpencraBieHUE O CIIydalHOM W3MEHYMBOCTM Ha IIPUMEpax IIEH,
(U3MYECKUX BEJIMYUH, aHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K koHmy oOyueHus B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp u mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MPEICTaBIATh JaHHBIE B BUJE TAOJIUL, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C NMOMOIIBIO CTATUCTUYECKUX IOKA3aTeNeH: CpeaHUX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoIuTh 4acTOThI YMCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B ONBITAX, 3HAasi BEPOSTHOCTH
AIIEMEHTApHBIX COOBITUHA, B TOM YHCIE€ B ONbITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIYHYalHOTO 3KCIEPUMEHTA,
JyarpaMMsl DWjiepa, YuciaoBas npsimasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, IOJMHOXXECTBO,  BBIIIOJIHSTH
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
NIEPEYNCIIATD FIIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npecTaBlIeHUe MHOKECTB U CBS3EH MEKIy HUMU
JUTSL OTIMCAHMS IIPOLIECCOB U SIBJIEHUM, B TOM YHUCJIE NIPH PEILEHUH 3a/1a4 U3 APYTHX
y4€OHBIX MPEAMETOB U KypPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

N3BnekaTh U mpeodpa3oBbIBaTh MH(GOPMALIHIO, TPEACTABICHHYIO B PA3TUYHBIX
WMCTOYHUKAX B BUJE TaOJHI], [Uarpamm, rpaduKoB, MPEACTABISThH TaHHBIE B BUJE
Ta0IuIl, AUarpamMm, rpaukosB.

Pemate 3amaunM OpraHu3oBaHHBIM TEpeOOPOM BApPUAHTOB, a TaKXKe C
UCIOJIb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonb30BaTh OnucaTelbHbIE XapaKTEPUCTUKH JUII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHUE 3HAYECHUSI U MEPBI PACCEUBAHMUS.



HaxonuTh 4acTOThl 3HAYEHW M YaCTOTHI COOBITHSI, B TOM YHCJE TOJIb3YSCh
pe3yJibTaTamMu MPOBEAEHHBIX U3MEPECHHUIN 1 HAOIIOICHUM.

HaxoIuTh BEpOSTHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YHCJIE€ B OIbBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPHUAX
WCIIBITAHU J10 IEPBOTO YCIIEXa, B CEPUAX UCIBbITaHUN bepHyIun.

NMeTh mnpencTtaBieHUE O CIy4allHOM BEIWYMHE W O paclpelelIeHUU
BEPOSATHOCTEM.

HNmeTs mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YKCEI B
pUpoJie U 00IIeCTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
AJITEBPA
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m S — Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoTbI padoThbI pecypesr
1 Yucna u BeIYUCIIEHUS. PalnoHabHEBIE o5 1 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJIrebpanieckue BLIpakeHH 27 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 YPABHCHHUS! 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubmuoreka [IOK
4 Koopmwmaret n rpaguxu. Oyniimm 24 1 https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
5 Tosropenne n 0bobmennue 6 1 https://m.edsoo.ru/7f415b90
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOT'PAMME
I'EOMETPUSI
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undpossbie)
Ne m/n NporpamMmblI Bceero Konrpoabhble  Ilpakrutieckue o0pa3oBartejibHbIE
padoThI padoTbl pecypebr
[Ipocreitmme reomeTpudeckue GUTYphI U
1 I/If CBOICTBa I/I3MepepHI/Ie reOMe(:i;pH}:{lZ:CKHX 14 bubmaorexa LIOK
’ https://m.edsoo.ru/7f415e2e
BEJINYUH
2 TpeyronbHuKH 22 1 bubmorexa [IOK

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



https://m.edsoo.ru/7f415b90
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3 [TapannenpHbIE IpsIMBIE, CYMMa YTJI0B 14 1 bubnmnoreka HOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb U KpyT. ['eomeTpruueckue 14 1 bubmmoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnunoreka LIOK
5 IlosTopennue, obobmenne sHanmk 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOI'PAMME
BEPOSATHOCTBb U CTATUCTUKA
KosmmmuecTBo yacos DJIeKTPOHHbIE
Y HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ IporpaMmbl Beero KOﬁHTpOJIbeIe HpﬁaKanecxne 06pA30BATETBHbIC
padoThI padoThI pecypesI
bubnmorexa LIOK
1 Tpencrasnenue nanHLX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoteka IIOK
2 Orucarenbuas craTucTuka 8 1 https://m.edsoo.ru/7f415fdc
. bu6nmorexa LIOK
3 Corysainas HSMCHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6nmorexa LIOK
4 Beenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa Clly4aifHOTO 4 1 bubmuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnunorexa LIOK
6 O0001Ienre, cucTeMaTH3aIis 3SHAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5

I[TPOTPAMME
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8 KVIACC

AJITEBPA
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne ni/mn IpOrpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 0BPA30BATEILHBIC
padoThI padoThI pecypesI
bubmuoreka [IOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 hitps://m.edsoo.ru/7f417af8
2 Yucna u Berauciienns. CTEEHb ¢ EJIbIM 7 bubnuoreka [{OK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 bubnuorexa [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubmmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 Pyriuy. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 DynKuy. Jucnossie GyHKIMH 9 https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 IosTopenue u 06odmenne 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME

I'EOMETPUA
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KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
. bubmuorexa [JOK
. HeTbIpexyromLHHKn 12 1 https://m.edsoo.ru/7f417e18
T o
2 nggﬁzhsinoinaii?{ggi)(;ﬁifiai mo00HbIE 15 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
I1 .H i
3 TpJIe(;;FH(?Jf;HHKi));OI)/IK iii?i;:ﬁiﬁﬂbf; dburyp 14 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f417e18
[Tnomaayn moxoOHBIX Guryp
4 Teopema [Tudaropa u nauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6nmoreka [JOK
6 [ToBTOpenue, 0600IICHNE 3HAHMIA 4 1 https://m.edsoo.ru/7f417618
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
BEPOSATHOCTDBb U CTATUCTHUKA
KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m HpOrpaMME! Beero KOﬁ]—ITpOJIbH]:Ie HpﬁaKanecxne 0BPA30BATETBLHBIE
padoThI padoThbI pecypesi
1 [ToBTOpenHme Kypca 7 Knacca 4 bubmorexa LIOK

https://m.edsoo.ru/7f417fh2
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2 OnumcarenbHas craTucTUka. PaccenBanne 4 bubmuorexa [JOK

JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK

3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

4 BeposiTHOCTB citydaitHOTO COOBITHS 6 https://m.eds00.ru/7f417b2
bubmuorexa [JOK

5 Brejerme B TeopHIo rpaos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

6 Crrysaiiukie cobBITRA 8 https://m.edsoo.ru/7f417fb2
N bu6mmoreka [IOK

7 O0001enue, cucTeMaTH3alus 3HaHUH 4 https://m.eds00.ru/7f417fb2

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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9 KJIACC

AJITEBPA
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3/ie/ioB U TeM Komrpoisusie  IIpaxrieckue (uudposbie)
NPOrpaMmblI Bcero p p o0pa3oBaTejibHbIE
padoThbI padoThI pecypesi
1 Uucna u BeruucieHus. JleiicTBUTenbHbIe 9 bubnuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnoreka [JOK
OJHOM epeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUH https://m.edso0o.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
S PysKipn 16 1 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
6 YucioBble NOCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTH3AIHS 18 1 bubnmnoreka HOK
3HaHUHU https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
I'EOMETPHUS
KoJsnuecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB M TeM (undpossbie)
Ne i/m EpOrpAMME! Beero KOﬁHTpOJ‘IbeIe H%aKanecxne 06pa30OBATEABHBIE
padoThbI padoTbl pecypesi
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubmuoteka [IOK

CHHYCOB. Pemenue TPCYTOJIbHUKOB

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



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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5 [IpeoOpaszoBanue nogobus. Merpuueckue 10 1 bubmuoreka [IOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnmoreka [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 ﬁg&?ﬁ%fg;ggﬁf 11a12c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[THA
5 OIE)pY)KHOCTI/I u rmomy;nb Kpyra g 8 bubmorexa LIOK
. ’ https://m.edsoo.ru/7f41al2c
Brrunciienne momaei
bubnuoreka [{OK
6 JIBIKEHHS I110CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIECHNE, 7 2 bu6nmorexa LIOK
CcUCTEMaTU3alMsl 3HAHUN https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOT'PAMME
BEPOSITHOCTb U CTATUCTUKA
KoanuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m —— Beero KOﬁHTpOJIbHI)le HpﬁaKanecmle 0Gpa30BATEBLHBIE
padoThI padoThbI pecypesI
bubnmoreka [JOK
1 HosTopenue kypea 8 inacca 4 https://m.edsogru/7f41a302
bubnmoreka [JOK
2 DJIeMEHTEI KOMOMHATOPHKH 4 1 https://m.edsogru/7f41a302
bu6mmorexa [IOK
3 T'eomerpueckas BepOATHOCTE 4 https://m.edsoo.ru/7f41a302
4 Ucneitanus bepuynm 6 1 bubmorexa LIOK

https://m.edsoo.ru/7f41a302
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5 CryvaifHas BeTMYMHA 6 buGmorexa LIOK
https://m.edsoo.ru/7f41a302
bubmuorexa [JOK

6 Obobuenne, KOHTPOTH 10 https://m.edsoo.ru/7f41a302

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
AJIEBPA
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero KonrTposbubie IIpakTuueckue i[:;jeﬂnﬂ gg}?;l;zizlfenbnme
padoThI padoThI pecypebi
1 [ToHsATHE parMOHAIIBLHOTO YUCIA 1
2 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
4 Apudmernueckue T1eUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
5 Apudmernueckue neiCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
6 Apudmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsao4nBaHuE 1
paIMOHATILHBIX YHCEI
5 CpaBHeHue, ynopsi04MBaHue 1
paIMOHATFHBIX YHCE
9 CpaBHeHue, ynopsao4uBaHUE 1
paIMOHATBLHBIX YHCEI
10 Crenensb ¢ HATYpATbHBIM 1 bubnmnoreka [JOK
[0Ka3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaJIbHBIM 1 bubnmnoreka [JOK
ITOKa3aTeNeM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaTYpaJIbHBIM 1 bubmuoreka [IOK

I10Ka3aTcjICM

https://m.edsoo.ru/7f42154e
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CreneHnsb ¢ HaTypaIbHBIM

bu6nmoreka [IOK

13 IMOKa3aTeyieM https://m.edsoo.ru/7f4218be

14 Cremnenb ¢ HATYpPAIbHBIM
MoKa3aTeyeMm
Perienre oCHOBHBIX 3a7a4 Ha

15 JIpOOH, IPOIICHTHI U3 PEATbHOU
MPAKTUKHU
Perienne ocCHOBHBIX 3a7a4 Ha

16 JIpOOH, IPOLICHTHI U3 PEATbHOU
MPAKTUKHU
Perienne ocHOBHBIX 3a7a4 Ha

17 JIpOOH, IPOLICHTHI U3 PEATbHOU
MIPAKTUKHU
Penrenue ocCHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKU

19 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEI

20 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOYKUTENIHU HATYpaJIbHBIX YUCEel

21 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

29 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPITMOHATBHOCTH

o5 'I'<0HTpOJ'II)Ha$I pabota 1o Teme

Pammonansabie yncia"
bu6nmnorexa LIOK
26 BykBeHHbIE BBIpaKEHUS

https://m.edsoo.ru/7f41feec
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27 DopmyIibl
28 Dopmyiisl
29 IIepemennsle. JlonycTumele
3HAYEHUS ePEMEHHBIX
[Ipeo6 0
30 mwpaweni, packparmie coor BuGmorerca LIOK
P » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE OIOOHBIX CIaraeMbIX
[Ipeo6 0
31 mepawommi, pacpumie croBoK Bu6miorera LIOK
p » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBE/ICHNE TTOTOOHBIX CIIAraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBE/ICHNE TTOTOOHBIX CIIAraeMbIX
34 CBoIiCcTBa CTETICHU C HATYPaJIbHBIM bubnnorexa [JOK
I0Ka3areyieM https://m.edso00.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnmnoreka HOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoiiCcTBa CTETICHHU C HATYPAIbHBIM bubmuoreka [IOK
[IOKa3aTesemM https://m.edsoo.ru/7f4218be
bu6mmoreka IIOK
37 Muorouier: https://m.eds00.ru/7f42276e
but6mmorexa [IOK
38 Muorouexs! https://m.eds00.ru/7f422930
39 CnoxxeHue, BBIYUUTAHUE, YMHOKEHUE but6mmorexa [IOK
MHOTOYWJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmmoreka [JOK

MHOT'O4YJICHOB

https://m.edsoo.ru/7f422fca
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42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OUYJIEHOB https://m.edso00.ru/7f423182
43 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOKCHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
16 DopMyJIbl COKPALLEHHOTO Bu6moteka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424fd2
47 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f4251d0
48 PaznokeHrne MHOTO4JICHOB Ha bubnuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOro4iIeHOB Ha bubmuoreka [IOK
MHOKHTEIHN https://m.edsoo.ru/7f4237fe
50 Paznoxenrne MHOro4ieHOB Ha bubmmoreka IIOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 PasnoxeHne MHOro4I€HOB Ha
MHOXUTEIN
52 KonTponbhas pabota no teme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, mpaBuia
53 peoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUI
JInHeliHOEe ypaBHEHME C OAHOU
o4 MIEPEMEHHOM, pellleHne JIMHEWHBIX
ypaBHEHUH
.HHHeﬁHoeYPaBHeHHe(:oanﬁ Bubnmorexa [JOK
55 MIEPEMEHHOM, pellleHne JIMHEWHBIX

ypaBHEHUU

https://m.edso0.ru/7f420482
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JInHeHoe ypaBHEHHE C OJJHOU

56 MepEMEHHOM, peleHNne TMHEHHBIX
YpaBHEHUU
57 Pemenue 3a1a4 ¢ moMoIIbI0 bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIIpbIO bubnunoreka LIOK
YPaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIIbko bubmuoreka [{OK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIsro bubmuoreka [{OK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHUE C IBYMS Bbu6mmoteka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHenHoe ypaBHEHHE C IByMS bubnnorexa [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bubmuoreka [IOK
YPaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edso00.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
65 Cucrema IByX JIMHEMHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMHU
66 Cucrema IByX JIMHEMHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMHU
67 Pemenue cucrem ypaBHEHUN BH6J?HOTeKa 0K
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA BH6J?HOTeKa LOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHeHUM BH6J?HOTeKa LOK
https://m.edso0.ru/7f4287d6
70 Pemrenue cuctem ypaBHEHHHA
71 Pemenue cucreM ypaBHEeHUH
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72 KonrponsHas pabora o teme bubnuoreka [JOK
"JIuneitnpie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha IpSIMOid BH6J?HOTeKa HOK
https://m.edsoo.ru/7f41de76
74 YwucioBble TPOMEKYTKH BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41dff2
75 UYucnoBble TPOMEXYTKH
76 Paccrosinue MY ABYMSA TOUKAMH
KOOPAWHATHOH MPsIMOI
77 Paccrosiaue MENY JBYMS TOUKAMH
KOOPAMHATHOH NpsiMOi
78 [IpsmoyronbHas cuctema Bu6moteka [JOK
KOOpJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronbHas cucrema bubnuoreka [IOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubmmnoreka HOK
dopmynamu https://m.edso00.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 Urenue rpaukoB peabHbIX bubnmnoreka HOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue I’pa(i)EIKOB peanbHBIX
3aBUCUMOCTEH
85 | Mommae ymaumn Pipe i so0.0T416105
86 I'padux pyHKIIIN
87 Cofictsa pymkumit Egr?sﬁﬁgfggsiggﬁfﬂfom
88 CroiicTtBa GyHKITUH Bubmorexa LOK

https://m.edsoo.ru/7f41f1fe
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bubnunorexa LIOK

89 Jluneiinas ¢ynKums https://m.edso0o.ru/7f427282
. bubnunorexa LIOK
0 Jluneituas pynicis https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEITHON bubmmoreka [JOK
GbyHKIIUU https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHOMI
byHKIHMHA
93 I'padux pynkumm y =[x|
94 I'padux pynkumm y =[x|
KonTponbhas padbota no teme
95 "KoopauHatsl 1 rpaduky. bubmmoreka [JOK
Oynkun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoYHas padboTa
144 oota /
%  Beepocenicras nponcpouias BuGmorexa LIOK
P POBEp https://m.edsoo.ru/7f429c6c
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
97 METO/IOB Kypca 7 Kiacca,
000011eHIe 3HAHUIA
M Busmorea 101
HOB XYP 9 ’ https://m.edso00.ru/7f429f32
0000111eHe 3HAHUHT
e Busmorea 101
#IOB X3P . ’ https://m.edsoo.ru/7f42a0e0
000011eHEe 3HAHUHT
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H
100 METOJIOB Kypca 7 kiacca,
000011eHEe 3HAHUHT
[ToBTOpPEHNE OCHOBHBIX IMOHATHH H BuGnorexa LIOK
101 METO/IOB Kypca 7 Kiacca,

000011IeHNE 3HAHUNA

https://m.edsoo.ru/7f42a27a
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METO/IOB Kypca 7 Kiacca, 1 BH6J?HOTeKa LHOK
P S ——, https://m.edso0.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME
I'EOMETPUASA
KoanuectBo yacos JJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero Konrpoabnbsie IIpakruyeckue i[:;jl‘eHl/Iﬂ :)Igg:ll;zil;lfenbnm e
padoThI padoThI pecypebi
1 [Ipocreiine reomeTpuueckKue 1 bubnuorexa [JOK
00BEKTHI https://m.eds00.ru/8866b724
2 MHOroyroiapHUK, JJoMaHas 1 Egggﬁﬁfg{ﬁ)gﬁg%&ma
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 BH6J.IHOTeKa 0K
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1 BH6J_IHOTeKa 0K
https://m.eds00.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BEIYUCIICHHE OTPE3KOB H 1
yTJIOB
10 semann, swmerone opesonn 1 Butmotexa LIOK
yrI0B ’ https://m.eds00.ru/8866c3ea



https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
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11

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yIJIOB

12

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yIJIOB

13

[lepumerp u maomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

14

[lepumerp u momags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

15

16

17

[TonsTHE O paBHBIX
TPEYroJIbHUKAX U IEPBUYHBIE
IIPEACTABICHUS O PABHBIX
¢burypax

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

bubmuorexa [JOK
https://m.edso00.ru/8866ce80

bu6mmoreka [JOK
https://m.edso0.ru/8866d1fa

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

18

19

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYTOJIbBHUKOB

bu6mmoreka [JOK
https://m.edso0.ru/8866e01e

20

21

22

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

IIpu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

bubmuorexa [JOK
https://m.eds00.ru/8866e88e

23

[Ipu3Haku paBeHCTBa
IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
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CBOIiCTBO MEeIUAHEBI

24 MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA 1 Eubmaorexa ITOK
. ’ https://m.eds00.ru/8866e9ec
MPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeTUAHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
IIPOBEACHHON K TUIIOTEHY3€
26 PaBHOOepeHHbIC U 1 bubnuoreka [IOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHI https://m.edso0.ru/8866d6fa
27 [Ipu3zHaku u cBoOiCcTBA 1 bubnuorexa [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoiicTBa 1 bubnnorexa [HOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA 1 bubnuoreka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBeHnctBa B reoMeTpun 1
bu6nmoreka [JOK
31 Hepaserctsa B reomeTpi 1 https://m.eds00.ru/8866e3a2
32 HepaBencTBa B reomMeTpuu 1
33 HepaBencTBa B reomeTpun 1
34 [IpssMOYTONBHBIN TPEYTOJIBHUK C 1 bubnuoreka [IOK
yraom B 30° https://m.eds00.ru/8866eb22
IIpsAMOYTONBHBIN TPEYTOJIBHUK C
35 o 1
yraom B 30
36 KonTponbhas pabota no teme 1 bubnnorexka [JOK
"TpeyronsHukn" https://m.edso0.ru/8866echc
37 [TapannenpHble npsiMbIe, UX 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Iare1it noctynat EBkinga 1
Haxkpecr nexariue, Br6moreka LIOK
39 COOTBETCTBEHHBIC U 1

OJIHOCTOPOHHUE YTJIbI,

https://m.edso00.ru/8866f086
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40

41

42

43

00pa3oBaHHbBIE MPH NTEPECEUCHUU
HapaJuIeIbHbIX IPSMBIX CEKYIICH

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJJTHOCTOPOHHHE YTJIH,
00pa3oBaHHbIE MPH MTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYyIIeH

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTJIB,
00pa3oBaHHBIE MPH TTEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKYyLIeH

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OZIHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH TTEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKYyIIeH

Hakpecr nexaiue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE MPH NEPECEUECHUU
MapaJUICTIbHBIX NPSMBIX CEKYIEH

bu6mmoreka [IOK
https://m.edsoo.ru/8866f3b0

44

45

[Ipu3Hak napayieIbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSHUN OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MIPSIMOM
[Ipu3Hak napajieabHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pPacCTOSIHUM OT TOYEK OJHOMU
MIPSIMOM 10 BTOPOU MPSIMOM

46

CymMma yriioB TpeyrojibHUKa

bu6mmoreka [IOK
https://m.edso0.ru/8866f630



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630

bubmuorexa [JOK

47 CymMa yIII0B TpeyroibHuia 1 https://m.eds00.ru/8866f8ba
48 Bnemnue yribl TpeyrojgbHUKa 1 Egggﬁﬁfg{iﬁgﬁ}% 66fa5e
49 Bremrnue yriibl TpeyrojibHUKa 1
I A Bu6miorera LIOK
JIJIOB TpeyrombHHKa" https://m.edso00.ru/8866fe6e
51 OKpy>KHOCTb, XOP/Ibl U TUAMETP, 1 bubnuoreka [IOK
HX CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbpHast K OKpY>KHOCTH 1 Eﬁﬁ%ﬁﬁgﬁgs 670693
53 OKpy>KHOCTb, BHCAHHAS B YTOJI 1
o4 OKpy>KHOCTb, BIIUCAHHAS B YI'OJI 1
55 [Tonusitue o 'MT, npumenenue B 1 bubnnoreka [JOK
3aja4ax https://m.edso00.ru/8867013e
56 ITonsarue o I'MT, npumenenue B 1 bubnnorexka [JOK
3aga4ax https://m.edsoo.ru/88670508
buccekrpuca u cepeIMHHBIN
57 MIEPIIEHIUKYIISAP KaK 1
reOMETPUYECKUE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHASL OKOJIO 1 bubnuotexa [JOK
TpEyroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAaHHAsA OKOJIO 1
TpPEyroJIbHUKA
60 OKpy»XHOCTb, BOMCaHHAs B 1 bubnuotexa [JOK
TPEYTrOJbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B 1
TPEYTOJIbHUK
62 [Ipocreiimne 3anaun Ha 1 bubnnorexa [JOK

MOCTPOCHHE

https://m.eds00.ru/88671188
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63 [Ipocreiimne 3anaun Ha 1 bubnuoreka [IOK
MOCTPOEHHUE https://m.eds00.ru/886712d2
o | omommspmmre | 1 B LOK
pY pyT- . https://m.eds00.ru/88671462
['eomeTpuyeckue NocTpoeHus
6 mamnh ocnosmm nommmi ) Bufimiorexa LIOK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
bubmuorexa [JOK
66 HroroBast koHTpobHAs paboTa 1 1 https://m.eds00.ru/886716ec
[ToBTOpenue u 06o0IIEHNE
67 3HAHUW OCHOBHBIX MOHITHH U 1
METOJIOB Kypca 7 Kiacca
I1
68 SHZ]:I/?P'II) Ziﬁi;;i?; ggf;l’;; u 1 bubmorera [JOK
https://m.eds00.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME
BEPOATHOCTDb U CTATUCTHUKA
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
u/n Tema ypoka Beero KOﬁHTpOJII)Hble HpﬁaKaneCKne W3ydeHHS  00pa3OBATEJIbHbIE
padoThI padoThI pecypeb
1 [IpencraBnenue N1aHHBIX B 1 bu6muoreka [JOK
TabIuIax https://m.edsoo.ru/863ec1f8
2 [TpakTHyeckue BHIYUCICHUS 110 1 bubmuoreka [IOK
TaOJIMYHBIM JAHHBIM https://m.edso0o.ru/863ec324
3 W3Bnedyenune u uHTEpIIpEeTalns 1 bu6muoreka [JOK

TaOJIMYHBIX JaHHBIX

https://m.edso0.ru/863ec78e
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4 [IpakTudeckas padora "Ta0muibr"
I'paduueckoe npencraBieHue
5 JAHHBIX B BUJI€ KPYT'OBBIX, bubmmoreka [JOK
CTOJIOMKOBBIX (CTOJIOYATHIX ) https://m.edsoo.ru/863ed18e
Juarpamm
Y .
o | oo mar B LOK
PHMEPBI ACMOTD https:/m.eds00.ru/863ed602
Juarpamm
7 [TpakTrueckas pabota bubmmoreka [JOK
"uarpammsr" https://m.edsoo.ru/863ed72e
8 Yucnossie HaOopel. Cpennee bubmmoreka [JOK
apupMeTHIECKOe https://m.edso0.ru/863ed846
9 Yucnossie HaOopel. Cpennee bubnnoreka [JOK
apupMeTHIECKOe https://m.edso0.ru/863ed846
10 Menuana yucioBoro Habopa. bubnunoreka LIOK
Y cTOMYMBOCTE MEIHAHBI https://m.edsoo.ru/863edb3e
11 Menuana gucioBoro Hadopa.
YcTOMYNBOCTh METUAHBI
12 [Tpaktuyeckas pabora "Cpennue bubmmnoreka HOK
3HA4YCHHS" https://m.edsoo.ru/863edc6a
H
13 3H2%1i?{izl?1;ecﬁoiiif?ab6lgez bubmorexa LOK
pa. https://m.edsoo.ru/863ee07a
Pa3max
Haubonsiee 1 HauMeHbIee
14 3HAYEHMsI YUCITIOBOTO Habopa.
Pazmax
Haubonsiiee 1 HauMeHbIee
15 3HAYEHMsI YUCITIOBOTO Habopa.
Pazmax
'I'<OHTp0JIBHaSI pabota mo Temam Buborexa IIOK
16 [TpencraBicHue qTaHHBIX.

OnucarenpbHasg CTaTUCTHKA"

https://m.edso0.ru/863ee390
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17 Crny4daiiHasi ”3BMEHYUBOCTh bubnmnoreka HOK
(mpuMepsl) https://m.edso00.ru/863ee4bc
18 YacToTa 3Ha4eHU B MacCuBe bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/863ee69¢c
bubnunorexa LIOK
19 I'pynmuposka https://m.eds00.ru/863ee9d0
20 ['ucrorpammbl
bubnuoreka [IOK
21 Tucrorpanmmb: https://m.edsoo.ru/863eeelc
29 [IpakTuyeckas pabora bubnuoreka [IOK
"CiyyaiiHasi ”3BMEHYMBOCTD" https://m.edsoo.ru/863eecc8
r opo.
| e et o 10K
el A https://m.eds00.ru/863eef52
noMoIIIbIo Tpada
Crernenb (BaJIGHTHOCTD)
24 BepIrHbL. Yucio pédep u bubmuoreka [IOK
CyYMMAapHasi CTEIEeHb BEPIIUH. https://m.edso0.ru/863efOba
Ilenb u UK
B .
| oo nm T s rede Bumorea 10K
https://m.eds00.ru/863ef236
rpada
26 [TpencraBnenue o6 bubmmnoreka HOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
97 CryyaliHblii OTIBIT U CITy4aiiHOe bubmuoreka [IOK
coObITHE https://m.edso00.ru/863ef4d4
BeposiTHOCT U YacToTa COOBITHS.
28 Ponb ManoBeposTHBIX U bubmuoreka [IOK
IIPAKTUYECKH JOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHH B IPUPO/JIE U B OOIIECTBE
29 Momnera u urpanpHas KOCTb B

TCOpHUU BepOHTHOCTeﬁ
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30 [IpakTuueckas pabora "Yacrora 1 bubnunoreka [JOK
BbINIAJICHUs opJa" https://m.edsoo.ru/863ef8a8
KonTponbnas pabota no remam

31 "Ciy4aitHasi U3BMEHUYHUBOCTb. 1 bubnmnoreka HOK
I'pads1. BeposiTHOCTH CiTydaifHOTO https://m.eds00.ru/863f0186
coObITHS"

39 [ToBTOpenue, o6oOIIeHNKE. 1 bubnuoreka [JOK
[IpencraBienune qaHHBIX https://m.edso0o.ru/863efa24

33 [ToBTOpEHME, 000OIICHHE. 1 bubnunoreka LIOK
OrnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
IT .

3 Bepormmocrs cayuiors ) BuGmorexa LIOK

p yi https://m.edsoo.ru/863efec0
coOBITHS
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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8 KVIACC

AJITEBPA
KoJsunyecTBO 4acoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero Kourpoabnble IIpakTHyeckue i[:;jeﬂnﬂ gg}?;gzizlfenbﬂue
padoThI padoThI pecypesr
1 KBagparHslii KOpeHb U3 yucia 1 EH@?HOTeKa HOK
ttps://m.edsoo.ru/7f42d452
2 [TonsiTHE 00 HPPANMOHATEHOM 1 bubnnorexa [JOK
qucie https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
HUPPALMOHATBHBIX YUCE
4 JecsaTnynbie NPUOIHKEHUS 1
UPPAIMOHATIBHBIX YHCE
5 JlelicTBUTENbHBIC YKCTIaA 1
6 CpaBHEHHE 1EMCTBUTENBHBIX 1
yucell
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
qucen
8 ApudmeTnueckuii KBaapaTHbINA 1
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaotlicTBa apuMeTUUECKUX 1 bubnuoteka [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CgoiicTBa apr(pMETHIECKUX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
II A30BaHUE YMCIIOBBIX
12 Bbrl)gzilefﬁ, co;epnccan(l)nx 1 Bubmorexa HOK

KBaJ[paTHbIC KOPHH

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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[Ipeobpa3zoBanue YUCIOBBIX

13 BBIPOKECHHM, COACPIKAITUX 1 bubnnorexa LIOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[Ipeo6
| Tt o 1 Busmorea 101
P » COMepaall https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
[Ipeo6
15 wpmkewii, conepan ) Bu6mrorexa LIOK
p » COMEpaalll https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 Crenens C 1eNIbIM TTOKa3aTelieM 1 buGnuorexa LIOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHbBIX YACTHIL JI0 1 bubmmoreka [JOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTETILHOCTh MIPOIIECCOB B
OKPYKaroIIeM MUAPE
18 CBolicTBa CTEIICHH C ICITBIM 1 bubnuoreka [{OK
I10Ka3aTeyiemM https://m.edso00.ru/7f435648
19 CBoiicTBa CTENEHU C 1IEJIBIM 1 bubnnoreka [JOK
IIOKa3aTeJIeM https://m.edso0o.ru/7f435648
20 CBolicTBa CTENIEHHU C LENIBIM 1 bubmmnoreka HOK
IIOKa3aTeJIeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTEIICHH C ICITBIM 1 bubmuoreka [{OK
1oKa3areyieM https://m.edso00.ru/7f43599a
22 CBolicTBa CTETNIEHHU C LENBIM 1 bu6muoreka [JOK
1IoKa3arejieM https://m.edso0.ru/7f435ed6
23 KBanpaTHblil TpéxuiieH 1
24 KBanpatHblil TpéxuiieH 1
o5 PasnosxeHue kBagpaTHOro 1 bu6muoreka [IOK

TpEXUIICHA HA MHOXKHATEIHN

https://m.edsoo.ru/7f42fd38
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Paznoxenue kBapaTHOro

bu6nmoreka [IOK

26 TpEXWiIeHa HAa MHOKUTEIIN https://m.edsoo.ru/7f42fd38
K o
27 "Keanpammme Koprm, Crenemn. Bumorera LIOK
ADATHPIC KOPHH. L1 ' https://m.edso0.ru/7f42ec80
KBaapartHblii TpexuieH
bu6nmmoreka [IOK
28 Anrebparrieckas Apodh https://m.eds00.ru/7f430382
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvdecKue BBIPAKCHUS
JonycTuMble 3HaUEHUS
30 MIePEMEHHBIX, BXO/ISIINX B
anreOpanvdecKue BBIPOKCHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anreOpanveckoi 1poou https://m.edsoo.ru/7f4308e6
. bubnmorexa LIOK
32 Coxpamerne xpodeii https://m.edsoo.ru/7f430a8a
. bubmuoreka [IOK
33 Coxpamenne 1podeit https://m.edsoo.ru/7f430f44
. bu6nmorexa LIOK
34 Coxpamenue apodei https://m.edsoo.ru/7f430f44
C
35 e — Bubmiorexa LIOK
y A . https://m.edsoo.ru/7f43128c
anredpandeckux apooei
o | o Susmorera LOK
y A o https://m.edso0.ru/7f4315c0
anredpanveckux apooei
CrnoxxeHnue, BBIYNTAHUE, BuGmiorexa [IOK
37 YMHOXEHHUE U JEJICHNE

anredpandeckux apooei

https://m.edsoo.ru/7f4318c2



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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CrnoxeHue, BEIYUTAHHUE,

38 YMHOXXCHHE U JICTICHUE bubnnorexa LIOK
. https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
N o
Sl — Bu6mrorexa LIOK
Fepaalll p https://m.edsoo.ru/7f43259c
npodu
N o
R — Bu6mrorexa LIOK
i p https://m.edsoo.ru/7f432736
npodu
I o
1 corepan anebpammccie BuGmorexa LIOK
Fepaalll p https://m.edsoo.ru/7f432736
npobu
42 KonTtponsHas pabora o Teme Bu6mmoteka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
43 KBanpatHoe ypaBHeHHE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LHOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHNE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
16 ®dopmyina KOpHEH KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUs https://m.edso0o.ru/7f42f158
47 dopMya KOpHEH KBapaTHOTO bubmmnoreka HOK
YpPaBHEHUS https://m.edso0.ru/7f42f3f6
48 ®dopmysna KoOpHeH KBaJIpaTHOTO bu6muoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnunorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
but6mmorexa [IOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Pewienne ypaBHEHUH, CBOAAILIMXCSA bu6muoreka [IOK

K KBaJIpaTHBIM

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f431a20
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https://m.edsoo.ru/7f42ee1a
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52

53

Pemenue ypaBHeHUH, CBOIAIIMXCS
K KBaJpaTHbIM

[Ipocreitmme npoOHO-
paIMoHaIbHbIC YpaBHEHUS

bu6nmoreka [IOK
https://m.edso0.ru/7f43c3d0

bubnunoreka LIOK
https://m.edsoo.ru/7f4328c6

54

55

[Ipocreiimme apoOHO-
palMOHANbHbBIC YPaBHEHUSI

Penienne TekcTOBBIX 3a7a4 ¢
IIOMOIIBIO KBaIPATHBIX YPABHEHUN

bu6nmoreka [IOK
https://m.edsoo.ru/7f432b6e

bubnunoreka LIOK
https://m.edsoo.ru/7f42f75c

56

57

58

Pemiennie TEKCTOBBIX 3a/1a4 C
MIOMOILIbIO KBa/IPATHBIX YPABHEHUI

KonTtponpsHast pabora o Teme
"KBagparuble ypaBHeHUS"

JIuneitHOE ypaBHEHHE C IBYMSI
NEepEMEHHBIMH, €T0 IrpaduK,
HpUMEpPBI PEIICHNs] YPaBHEHUH B
IENTBIX YUCIIaX

bubnunoreka LIOK
https://m.edsoo.ru/7f42f8f6

bubmuoreka [{OK
https://m.edsoo.ru/7f4301f2

59

60

JInHeliHOE ypaBHEHME C IBYyMs
NepEeMEHHBIMHU, €ro rpauk,
MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LIEJIBIX YUCIIaX

JIuneliHOe ypaBHEHHE C IBYMS
NepPEMEHHBIMHU, €ro rpaduK,
IIPUMEPBI PEILICHUSI YPaBHEHUN B
LEJIbIX YUCIIAX

61

62

63

Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMU
Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMU

Pewenne cucreM IByX JIMHEUHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

64

[Ipumepsl perieHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU

65

[Ipumepsl perieHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

67

I'paduueckas uHTEpIIpETALIUSI
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

['padpuaeckas naTEpIpETALIHI
YpaBHEHUS C ABYMS TIEPEMEHHBIMHU
Y CUCTEM JIMHEHHBIX YPAaBHEHUH C
JIBYMSI TI€pPEMEHHBIMU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d6d6

bubnuoreka [{OK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemenne TeKCTOBBIX 3a7ad C
IIOMOUIBIO CUCTEM YPAaBHEHUU
Pemenne TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPAaBHEHUU
PenieHne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI

71

72

YucnoBble HEPABEHCTBA U UX
CBOMCTBA
YucrioBble HEPABEHCTBA U UX
CBOICTBA

73

HepaBeHcTBO € 0JTHOM TepeMEHHON

74

JIuneliHbIe HEPABEHCTBA C OJJHON
MIEPEMEHHOM U MX PEIICHHE

but6mmorexa [IOK
https://m.edsoo.ru/7f42c692

75

76

JIvHeitHbIe HEpaBEHCTBA C OAHOM
NIEPEMEHHOM U UX PEILCHUE
JIuHeliHbIE HEPABEHCTBA C OJJHON
NIEPEMEHHOM U MX PEIICHHE

bubmuoreka [{OK
https://m.edsoo.ru/7f42c840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

77 CucreMbl TUHENHBIX HEPABEHCTB C 1 bubnuoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTembl TUHEHHBIX HEPABEHCTB C 1 bubmmoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cd2c
79 CucTteMbl TUHEWHBIX HEPABEHCTB C 1
OJHOI EPEMEHHON U UX PElICHUE
N306
8 nciinoro ncpancrcrsa i ix 1 Butmorera LIOK
pasent . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOM
N306
81 mnciinoro nepancicra u s ) Bu6miorera LIOK
pasent . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPsIMOM
KonTponpsHas pabora mo tTemam
82 "HepaBenctBa. CucreMbl 1
ypaBHeHUI"
bubmmoteka IIOK
83 Momstue dynKimm 1 https://m.edso0.ru/7f433c12
84 OO6nacTh ornpeneneHus u 1 bubmuoreka [IOK
MHO’KECTBO 3HaU€HUN (QYHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0pb1 3a1aHust PYHKIIUIH 1
86 I'paduk pyHkmum 1
CaotlicTBa QyHKINH, UX
87 1
oTtoOpakeHHe Ha rpaduke
Urenue 1 nocTpoeHue rpaguKoB
88 . 1
byHKIHMA
89 [Tpumeps! rpadukoB QyHKIMH, 1
OTPaKaIOIIMX peasibHbIE MPOLIECCH
D , OIINCBIBAIOIIINE
9 uobparuyio mponopmonamme 1 Butmiotexa LIOK
PATHYIO TPOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepOoma 1



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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bubnunorexa LIOK

92 T'umepbona https://m.edsoo.ru/7f4343e2
bubnunorexa LIOK
— 2
93 I'padpux pymiumn y = x https://m.edsoo.ru/7f434572
[(6)) =X2 =x3 = \’X’ =
94 |x|}'111{“K§(114)Efi3CK0’ey eme;{ille g bubmorexa LIOK
» 'pagu P . https://m.edsoo.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHCHUI
IToBTOpEHKHE OCHOBHBIX MOHATUN U
Tul
o | memenmmeon ok mcon BuGmorra LOK
m o https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabora
Hrorosas xouTposbHas padora /
96 B:egoicli;c;zpngzge;(iHa; Bubmiorexa LIOK
https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHNE OCHOBHBIX TOHATHI U
97 METOJI0B KypcOB 7 U 8 KIIaCCOB,
000011IeHrEe 3HAHUI
n N
o | Dompemecomoms oo B LOK
a yp o ’ https://m.edsoo.ru/7f43736¢
000011IeHrEe 3HAHUI
n N
o | Dommemeconomes oo B LOK
a yp N ’ https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHWI
n "
BiGmores 10K
a Yp o ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWI
TToBTOpPEHNE OCHOBHBIX MOHATUHA U
101 MGTO)I(I))B KypcoB 7 1 8 KJ1acCOB bubnmorexa LIOK
o ’ https://m.edso0.ru/7f436b88
000011IeHnE 3HAHNI
n o
OBTOPEHHE OCHOBHBIX IMOHSATHH U Butmorexa LIOK
102 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edso0.ru/7f437858
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OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 102 6 0
I'EOMETPUA
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
u/n Tema ypoka Beero KOﬁHTpOJII)HbIe HpﬁaKanecKne WIydeHHST  0GPA3OBATENbHBIE
padoThI padoThI pecypebi
[Tapannenorpamm, ero Npu3Haku U 1 bubnuorexa [JOK
CBOMCTBA https://m.edso00.ru/88671af2
[Tapannenorpamm, €ero nNpusHaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
[Tapannenorpamm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTHele ciydan
napajuieaorpaMmmoB 1 bubnnoreka [JOK
(mpsAMOYTOJILHUK, POMO, KBa/IparT), https://m.eds00.ru/88671dea
UX NIPU3HAKU U CBOICTBA
YacrHble cnyyau
napajuieJorpaMMOB 1 bubnnorexka [JOK
(MpsIMOYTOJILHUK, POMO, KBaJpaT), https://m.eds00.ru/88671f20
WX MPU3HAKHU U CBOKCTBA
YacTHeIe ciiydan
napasuieJIorpaMMOB 1 bubnuorexa [IOK
(IpsAMOYTOJIBHUK, POMO, KBajpar), https://m.eds00.ru/8867209c
VX MPU3HAKHU U CBOWCTBA
Toanews 1 bu6mmorexa [IOK
pariett https://m.eds00.ru/88672358

PaBHOOOKAst ¥ IPSMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edso00.ru/8867252e



https://m.edsoo.ru/88671af2
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9 PaBHOOOKAS ¥ IPSMOYTOIHHAS bubnunoreka HOK
Tpanenuu https://m.eds00.ru/88672858

bu6mmoreka [IOK
10 MeTOR yABoCHHsT MEAHAHbI https://m.eds00.ru/88672b14

11 LleHTpanpHasi CAMMETPHS buGmorexa LIOK
https://m.eds00.ru/88672b14

19 KonTtponbHas pabora o Teme bubmumoreka [IOK
"YeThIpEéXyroJbHUKH" https://m.edso00.ru/88672c9%

13 Teopema daneca u Teopema o bubnuoreka [IOK
MIPONOPIIMOHAIBHBIX OTPE3KaX https://m.edso00.ru/8867337a

14 CpenHsist TMHUS TPEYroJbHUKA bubmorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsis nuHus TpEyrojbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeaHsst TUHHS bubmmorexa [IOK
’ https://m.eds00.ru/88672358

17 Tpanenus, e€ cpenHss IMHAA bubmiorexa LIOK
’ https://m.eds00.ru/88673064

18 [TponopunoHanbHbIE OTPE3KU bubmorexa HOK
https://m.eds00.ru/88673794

19 [IponopunoHanbHbIE OTPE3KU bubmiorexa LIOK
https://m.eds00.ru/88673794

20 [TenTp Macc B TpEyroJbHUKE bubmiorexa LIOK
https://m.eds00.ru/886738fc

bu6mmoreka [IOK
21 [onoburie TpeyromHu https://m.eds00.ru/88673a78

29 Tpu npuzHaka nogoous bubnnoreka [JOK
TPEYTrOJbHUKOB https://m.edso00.ru/88673bae

23 Tpu npusHaka nonoodus bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673d52

o Tpu npuzHaka nogoous bubnnorexa [JOK

TPEYTroJIbHUKOB

https://m.edso00.ru/8867400e
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Tpu npuzHaka nogoous

25 1
TPEYTroJIbHUKOB
26 [Tpumenenue noxoodus mpu 1
pElICHUU TPaKTUYECKUX 3a]1a4
27 KonTtponbHast pabora o Teme 1 bubnuoreka [IOK
"I[TogoOHbIE TPEYTOIBLHUKH" https://m.edso00.ru/8867445a
28 CaolicTBa miomaen 1 bubmuorexa [JOK
TeOMETPHUUECKUX (HUTYp https://m.eds00.ru/886745fe
29 DopMyIsl ISl IUIOIIAN 1 bubnnorexa [HOK
TPEYroJIbHUKA, Tapajiejorpamma https://m.eds00.ru/88674860
30 DopMyIsl ISl IUIOIIAN 1 bubnuoreka [IOK
TPEYroJIbHUKA, Tapajiesorpamma https://m.edso0.ru/88674a22
31 DopMyibl IS IUIOIIAAN 1 bubnnorexa [JOK
TPEYroJIbHUKA, MapaJIeIorpaMma https://m.edso00.ru/88674a22
30 DopMyIIsl IS IUIOIIAN 1 bubnuoreka [IOK
TPEYTroJIbHUKA, IapaJlIeIorpaMma https://m.eds00.ru/88675288
33 DopMybl IS ILUIOIMIAAN 1 bubnnoreka [JOK
TPEYTroJIbHUKA, MapaJieorpaMma https://m.eds00.ru/8867542c
34 Brruucnenue miomaaei caoKHbIX 1 bu6mmoreka [IOK
uryp https://m.eds00.ru/88674e78
35 [Inomanu ¢uryp Ha kierTyaroi 1 bubnuoreka [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomanu nmono6HbIX puryp 1
37 [Tnomaau mogo6HBIX puryp 1
38 3aiauu ¢ IPaKTUYECKUM 1 bubnuorexa [JOK
COJIEp)KaHUEM https://m.eds00.ru/88675558
39 3amaun ¢ MPaKTUYECKUM 1 bubnmnoreka [JOK
coZepKaHUEM https://m.eds00.ru/88675684
40 Pemenue 3aga4 ¢ moMoIipo METO1a 1 bubmuorexa [JOK

BCIIOMOTATEILHON ILIOMAIU

https://m.edso00.ru/88674190
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a1 KonTtponbHast pabora o Teme bubnuoreka [IOK
"ITnomanp" https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u eé bubnmoreka [JOK
IIPUMEHEHHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubnnoreka [JOK
IIPUMEHEHHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubnmoreka [JOK
IIPUMEHEHHE https://m.eds00.ru/88675abc
45 Teopema [Tudaropa u e
IPUMEHEHUE
16 Teopema [Tudaropa u eé
MIPUMEHEHHE
Onpenenenue
TPUTOHOMETPHUYECKUX (PYHKIUH
OCTPOTO yriia MPSMOYTOJILHOTO
47 — BI/I6J'.II/IOTCKa [HOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUUYECKHE
COOTHOLICHUSA B MPAMOYT'OJIBHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYIECKOE
TOKECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO
K 0
M BuSores 10K
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
52 BriucanHbIe ¥ LIEHTPAIBHBIE YIIBI, bubnnoreka [JOK
YTOJI MEKTY KacaTeIbHOM U XOpIOH https://m.edsoo.ru/8a1415b2
53 Brnrcannble U eHTpaIbHbIE YTIIbI, bub6nuorexa [IOK

YIOJI MEXY KacaTelIbHON U XOpAOH

https://m.edsoo.ru/8a141940
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BrnucanHbIe ¥ LICHTPAJIbHBIE YIIBI,

bu6mmoreka [IOK

54 N .
YTOJI MEKTY KacaTeIbHOM U XOpI0M https://m.edsoo.ru/8al141b34
55 VYTl MEXIY XOpJIaMU U CEKYIIIUMH
56 VYT MEXIY XOpJIaMU U CEKYIIIUMH
Brucannble ¥ onmucaHHbIe
57 YeTHIPEXYTOJBHUKH, UX IPU3HAKU U bubmiorexa LIOK
. PeXyT ’ p https://m.edso0.ru/8a140f86
CBOICTBaA
Broucannbie 1 onucaHHbIe
58 YETBIPEXYIOJIbHUAKH, UX IIPU3HAKA U bubmiorexa HOK
. PeXyT ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Brucannasie 1 onucaHHbIe
59 YETBIPEXYIOJIbHUKH, UX IPU3HAKHA U bubmiorexa HOK
. PeXyT ’ P https://m.edsoo.ru/8a1416d4
CBOICTBA
[IprMeHeHne CBOMCTB BIIMCAHHBIX U
60 OMKMCAHHBIX YETHIPEXYTOILHUKOB
IIPH PEIICHUN TE€OMETPUICCKUX
3amaq
[TpumeHeHne CBOMCTB BIMCAHHBIX U
61 OTMCAHHBIX YETHIPEXYTrOJILHUKOB
MIPU PEIICHUU TE€OMETPUIECKUX
3amaq
B3anmHoe pacnonokeHue IByx bu6mmoreka [JOK
62 . :
OKPYKHOCTEH, 00I1I1e KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxxHOCTEN Bubmiorexa HOK
Py https://m.edsoo.ru/8a1410a8
KonrponsHas padora 1o TeMe
64 "Yrml,)l B OK )I;)CHOCTI/I Bnucannsie bubmioreka LIOK
Py ) " https://m.edso0o.ru/8a141c88
Y OIMCAaHHBIC YETHIPEX yTOJbHUKH
[ToBTOpEHNE OCHOBHBIX ITOHATUN U
p Butmmoreka [JOK
65 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1Ee 3HAHWI

https://m.edsoo.ru/8al41ddc
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IToBTOpEHNE OCHOBHBIX OHATHI U

66 METOJIOB KypCOB 7 M 8 KJIacCOB 1 bubmorexa LIOK
N ’ https://m.edsoo.ru/8al4lefe
000011eHIE 3HAHUI
bubmuoreka [JOK
67 Wiorosas KORTpOIEHAA pabora 1 1 https://m.edso0.ru/8a142368
o | nomopemecomomun ourman | B LOK
JIOB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHrEe 3HAHUI
OBHLIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOT'PAMME
BEPOSITHOCTb U CTATUCTUKA
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudpoBbie
u/n Tema ypoka Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne W3yueHHS  0GPA3OBATEbHbIE
padoThl padoThbI pecypebi
1 IIpencraBieHue JaHHBIX. 1 bubmmoreka IIOK
OrnucarenpHas CTaTUCTUKA https://m.eds00.ru/863f029
2 Crny4aifHasi ”3MEHUHUBOCTb. 1 bubnmnorexa [JOK
Cpennue yncnoBoro Habopa https://m.edso0o.ru/863f03fc
3 Canyyaiinble coObITHS. BeposTHOCTH 1 bubnmnoreka HOK
Y YaCTOTBI https://m.eds00.ru/863f0578
K
4 B: a(f;f;(?ccfglﬁe' TA?)JII{ZJEE ;elfl)ll? Haleleaﬂ 1 bubmorexa IIOK
P ) p https://m.eds00.ru/863f076¢
KOCTh
bubnunorexa LIOK
5 OTiconenms 1 https://m.edso00.ru/863f0a50
6 Jucnepcus 4ucioBoro Habopa 1 bubmmorexa [IOK

https://m.edso0.ru/863f0a50
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7 CrangapTHOE OTKIOHEHUE bubnuoreka [JOK
YUCI0BOTO Habopa https://m.edso0.ru/863f0bfe
8 JlnarpamMmbl paccerBaHUS bubmiorexa LIOK
https://m.edso00.ru/863f0ea6
9 MHO0ecTBO, TOJIMHOKECTBO buGnuorexa LIOK
’ https://m.eds00.ru/863f1180
Omnepa a 0’KECTBaMM:
10 OgBSHI?I?:HECHIiII{)CCCHJI]:HZH Bubmiorexa LOK
’ ’ https://m.edsoo.ru/863f143c
JTOTIOJTHEHHUE
CaolicTBa onepanuii Hajl
11 MHOKE€CTBAMHU: IEPEMECTUTENBHOE, bubnnorexa [JOK
coueTaTelbHoe, https://m.edsoo0.ru/863f1784
pacrpenenuTeabHOe, BKIIOUCHUS
12 I'paduueckoe npencrapnenue bubnuoreka [IOK
MHO>KECTB https://m.eds00.ru/863f198c
KonTponbnas pabota mo rTemam
13 " n
Craructuka. MHOXeCTBa
14 DIleMeHTapHbIE COOBITHS. bubnnoreka [JOK
CrnyuaitHblie COOBITUS https://m.edsoo.ru/863f1dec
b
5 | e e 10K
P o https://m.edsoo.ru/863f1dec
BepositHocTH cOOBITHI
bmaro Cc e
16 3;16;622: ﬂIZLITeB Z(I%III;III;HSI Bubmuorexa LIOK
p o https://m.eds00.ru/863f1f72
BepositHocTu coObITHI
17 onewentapmmit codmrmm, BuGiorera LIOK
rraph ' https://m.edso0.ru/863f21ca
CrryualiHblii BEIOOD
OMNBITHI ¢ PAaBHOBO3MOXXHBIMHU BuGnmorexa LIOK
18 3JIEMEHTAPHBIMH COOBITUSIMH.

CryualiHblii BEIOOD

https://m.edsoo.ru/863f21ca
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[IpakTuueckas padota "OmnbITHI ¢

19 PaBHOBO3MOKHBIMH Bubmorexa ITOK
\ https://m.eds00.ru/863f235a
DJIEMEHTAPHBIMU COOBITUSIMU
bubnunoreka LIOK
20 Jlepeso https://m.edsoo.ru/863f2ade
CBolicTBa JepeBa: €IUHCTBEHHOCTh
21 IIyTH, CYLIECTBOBAHUE BUCSIYEU bubnuoreka [JOK
BEPILUHBI, CBSA3b MEXY YHCIOM https://m.edso00.ru/863f2bac
BEPIIINH U YUCIIOM pEOep
22 [TpaBusio yMHOKEHUs bubmorexa LIOK
https://m.eds00.ru/863f2cd8
bubmuoreka [{OK
23 HpagHiio yMHOXKCHHS https://m.eds00.ru/863f2e36
bubmuoreka [{OK
24 [porusononoxioe codurtie https://m.eds00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beguHeHNE bubnnorexa [JOK
U TiepecevyeHrne COObITHIA https://m.edsoo.ru/863f3214
26 HecoBmecTHblie coObiTus. ®opmyina bubmuorexa [IOK
CJI0’KEHUSI BEPOSATHOCTEN https://m.eds00.ru/863f3372
27 Hecosmectablie coObiTus. Dopmyna bubmuoreka [IOK
CJI0’KEHUSI BEPOSATHOCTEN https://m.eds00.ru/863f3764
[IpaBuiio yMHOXEHUSA
08 BEPOSITHOCTEN. Y CIIOBHAs bubmmnoreka HOK
BEpOATHOCTH. HezaBuCHMBIE https://m.eds00.ru/863f38ae
COOBITHUS
[IpaBuio yMHOXKEHUS
29 BEPOATHOCTEH. Y CIIOBHAs bubmuorexa [IOK
BEPOATHOCTH. He3aBucuMbIe https://m.eds00.ru/863f3b06
COOBITHS
30 [IpencraBienue ciydaitHOro bubmuorexa [IOK

9KCIICPUMCHTA B BUAC ACPCBaA

https://m.edsoo.ru/863f3cbe
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31 [Ipencrasnenue ciryd4aitHOro 1 bubnuoreka [JOK
SKCIIEpMMEHTA B BHUJIC JIepeBa https://m.edsoo.ru/863f3f20
IToBTOpEHME, 000OIIICHHE.

32 HpeI[CIT)aBJIeI;He l[aEIHLIX. 1 Bubmmoreka HOK

https://m.edso0.ru/863f4128
OmnucarenbHas CTaTUCTHKA

33 [ToBTOpenue, o606menue. ['padol 1 ﬁg&?ﬁ;?:;;groug%f 4312
KonTtponbsHas pabora mo Temam

34 "Cnyyvaiinble COOBITHS. 1
BepositHocTs. ['padsr”

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f3f20
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9 KJIACC
AJI'EBPA

Ne
n/n

o N oo o

Tema ypoka

PaI_[I/IOHaJ'H:HLIC qucijia,
HppaluOHAJIbHBIC YU CJId, KOHCUHBIC
1 OECKOHEYHBIE JCCATUYHBIC I[pO6I/I

MHOX€eCTBO HeﬁCTBHTeHBHbIX
YHUCCII, I[CflCTBHTGJII:HI:IG qHuCjia KakK
OeCKOHEUHbIE JCCATUYHBIC ,Z[pOGI/I

B3aumMHO oHO3HaUHOE
COOTBETCTBUE MEXTY MHOKECTBOM
JEUCTBUTENbHBIX YNCEN U
MHOECTBOM TOUYEK KOOPAMHATHOM
MPpSAMOM

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apupMeTHIECKue EHCTBUS C
JEHUCTBUTEIbHBIMU YU CIIAMU

[Tpubmmxénnoe 3HaUeHNe
BEJTMYUHBI, TOYHOCTH MPUOITNKEHHS

OxpyriieHne uncen
OxpyriieHne uncen

[Ipukuaka u oLieHKa pe3yJbTaTOB
BBIYUCIIEHUH

KoaunuecTBO 4acoB

Bcero

L L

KoHnTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemienue

10 ABHCHUM, CBOISIIUXCS K Brbmiorex LIOK
YPaBHCHIH, CBOMII https://m.edso0.ru/7f43bf66
JIMHEHHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YpaBHEHUM, CBOSAIINXCS K
JIMHENHBIM
KBagparnoe ypaBHeHue. Pemenue

12 a]i[IE)eHHﬁ cylf)o SIITAXCS K Bubmiorexa LIOK
M ’ U https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparnoe ypaBHeHUe. Pemenne

13 a]iII-II)eHI/Iﬁ c};i) SIIAXCA K Bubmiorexa LIOK
yP ’ A https://m.edsoo.ru/7f43c542
KBaJPaTHBIM

14 bukBangpaTHbIe YypaBHECHUS Bubmzorexa LIOK

P M https://m.edsoo.ru/7f43c3d0

15 BuxkBanpartusle ypaBHEHUS Bubmorexa HOK

P yp https://m.edso0.ru/7f43¢3d0
[Ipumeps! penieHuss ypaBHEHUN

16 TPETbEU U YETBEPTOU CTENEHEN
pa3ioKEeHUEM Ha MHOKHUTEIU
[Ipumeps! penieHuss ypaBHEHUN

17 TPETbEU U YETBEPTOU CTENEHEN
pa3ioKeHUEM Ha MHOKHUTEIH

18 Pemenue npoOHO-paliioHaNIbHbBIX bubnmnoreka HOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6

19 Pemenne npoOHO-paliioHaNbHBIX bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6

20 Pemrenne TekcTOBBIX 3a7a4
anredpandecKuM METOI0M

21 Pemnrenue TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOA0M

29 Pemrenne TekcTOBBIX 3a7a4

anredpandecKuM METOI0M



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
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23

24

KonrponsHas pabora o Teme
"YpaBHeHHUs C OJIHON nepeMeHHOM'

VYpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
U ero rpapuk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

28

YpaBHEHHE C ABYMS [TEPEMEHHBIMU
U ero rpaduk

CucreMa IBYX JIMHEHHBIX
ypaBHEHUM € JBYMS IEPEMEHHBIMHU
U €€ perieHne

Cucrema IByX JIMHEMHBIX
yYpaBHEHUM C JBYMS IEPEMEHHBIMHU
U €€ perieHne

Cucrema 1ByX JUHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelIeHNE

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

29

Cucrema IByX JIMHEHHBIX
ypaBHEHUH C IBYMS TIEpeMEHHBIMH
U €€ peIIeHne

30

Pemenne cucreM 1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

bubmmoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM 1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTENIEHU

bubmmoteka IIOK
https://m.edsoo.ru/7f43d55a

32

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU

33

Pewrenue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
Jpyroe — BTOPOU CTENIEHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I'paduueckas MHTEpIIpETALIS

34 CUCTEMBbI YPaBHEHUM C JBYMS
IIEPEMEHHBIMU
35 Pemenue TekcTOBBIX 33124
anredpanvdeckuM crnocooom
36 Pemennie TeKCTOBBIX 3a1a4
anreOpandecKuM crocoOom
37 KonTponbhas padota no teme
"CucreMbl ypaBHEHUI"
38 YucnoBbie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnorexa [JOK
40 . .
MIEPEMEHHOMN U UX peLICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
41 . .
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
Jlunelinbie HEpaBEHCTBA C OJTHOU bubnnorexa [JOK
42 . .
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U MX PELICHHE
44 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHHE
45 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
46 KBanpaTHble HEpaBEHCTBA U UX bu6muoreka [JOK
peuieHue https://m.eds00.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U X bubmuorexa [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U X bu6muoreka [IOK

pelieHne

https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
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KBa[[paTHBIG HCPABCHCTBA U UX

49
pelieHue
50 KBanpaTHble HepaBeHCTBA U X
pelieHue
r
51 Hgag;iiiiia; ?EE:S;T: a:];/l;-ICTB c bubmiorexa LIOK
p p https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas mHTEpIIpETAIIS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhast padota no teme
"HepaBencrna"
54 KBanparuunas ¢pyHkus, e€ rpaduk bubnnorexa [JOK
U CBOMCTBA https://m.edso00.ru/7f4396¢6
55 KBanpatuunas ¢pynkius, e€ rpaduk bubmmoreka [JOK
Y CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpartuunas ¢pyHkius, e€ rpaduk bubmuoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f4399b4
IT
ST napagonss,ocs ammerpint Bu6miorera LIOK
P ’ P https://m.edsoo.ru/7f439eb4
napaboIIbl
IT
S8 napagorssocs ammierpint Bu6miorera LIOK
P ’ P https://m.edsoo.ru/7f43a03a
napaboIIbl
[Tapab
o | maEom oo g Busorea 0K
P ’ p https://m.edsoo.ru/7f43alac
napaboJIbI
[TapaGoia, KOOpAMHATHI BEPIINHBI Bumorexa 1IOK
60 napaboIIbl, 0Cb CHMMETPHUH

napaboJIbI

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

[Tapaboia, KOOPAMHATHI BEPITHHBI

bub6nmoreka [IOK

61 Hapaboiel, OCk CHMMCTPHH https://m.eds00.ru/7f43a526
napaboJIbl
[Tapaboia, KOOPAMHATHI BEPITHHBI
62 mapaboJIbl, OCh CHMMETPUHU
napaboJIbl
I'paduku pynkmmii: y = KX, y = kx +
63
b, y=k/x, y=x°, y=vX, y=[X|
I'paduku pynkuumii: y = kx, y =kx +
64
b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu Gynkmmii: y = kx, y =kx +
65 3 o _
b, y=k/x, y=x°, y=vX, y=[X|
I'paduxu Gynkmmii: y = kx, y =kx +
66 3y -
b, y=k/x, y=x3, y=vX, y=|X|
I'paduku pynkuumii: y = kx, y =kx +
67
b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkuumii: y = kx, y =kx +
68 3 e _
b’ y:k/X7 Y=X7, y=VX, y_|X|
69 KonrtponbHas pabora no teme bubnmnoreka HOK
"OyHrImIn" https://m.edsoo.ru/7f43ab84
70 [TonsiTne yncaoBoOM bubmmoteka IIOK
IIOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
p | S e B moresa o
PeKyppertt pMY https://m.edsoo.ru/7f43ebda
dhopmymoit N-To wieHa
79 Apudmernueckas u bubmuorexa [IOK
reoMeTpuyecKast Iporpeccuun https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bubmuoreka [JOK
reoMeTpruYecKasi IPOTPECCUN https://m.edsoo.ru/7f43f3b4
74 ®opmyIbl N-To wieHa bubmuorexa [IOK

apupMeTHIeCKOn 1

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

75

r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

®opmyIbl N-ro wieHa
apudmeTnuecKoit u
reOMETPUYECKON POrPeCcCUid,
CYMMBI [I€PBBIX N YJICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

77

@opMyiibl N-T0 YIeHa
apupMETHIECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJIECHOB

®opmyIbl N-To YiieHa
apuMeTHIecKoi u
reOMETPUYECKON POrpeccuid,
CYMMBI IIEPBBIX N YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43f0c6

bubnuoreka [{OK
https://m.edso00.ru/7f43f72e

78

79

@opMyibl N-TO YIeHa
apu(pMeTHUECKON 1
r€OMETPUYECKON MTPOTrPECCUN,
CYMMBI IIEPBBIX N YJIEHOB

N3o0pakeHune 4ieHOB
apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPAWHATHOMN
IJIOCKOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/7f43f8a0

80

N3o0pakeHune 4ieHOB
apupMeTHIeCcKon 1
Tr€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPAWHATHOM
IJIOCKOCTH

81

82

JIMHEWHEIN 1 SKCIOHEHITHAIbHBII

poct

CrnoxHEIe MMPOLCHTLI

bubnunorexa LIOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

CrnoxHEBIC IIPOLCHTHBI

bubnunorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonrponsHas pabora o teme
"UuCII0BBIE TOCIIEA0BATEILHOCTH'

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allus 3HaHuH. 3a1uch,
CpaBHEHME, ICHCTBHS C
JIECTBUTEIBHEIMH YHCIaMH,
YHCIIOBAs TpsMast

bubnunoreka LIOK
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEeHME, 0600IICHNE 1
CHCTeMaTH3alns 3HAHUH.
[IponieHThI, OTHOLIEHNS, TPONIOPLUHU

87

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUM.
Oxkpyrienue, mpubJIMKeHre, OIICHKA

88

89

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM
CII0COO0M

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3Hanni. Pemenune
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
crmocobom

bubmmoreka IIOK
https://m.edsoo.ru/7f443b12

bu6mmoteka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHICCKUM
crmocodom

bubnunorexa LIOK
https://m.edsoo.ru/7f443fea

91

92

[ToBTOpenue, 0600mEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.
[IpeobOpazoBanmne anredbpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

[ToBTOpeHmEe, 06001IeHNE 1
cucTeMaTH3alis 3HaHUH.

but6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

but6mmoreka [IOK
https://m.edsoo.ru/7f444364



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

[IpeobpazoBanue anredpandecKkux
BBIPKCHHH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.

bu6nmoreka [IOK

93 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
[ToBTOpeHue, 06001IIeHNE 1

94 CHCTEMAaTH3allHs 3HAHHIA. bubnunoreka LIOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE 1
cucremaTtusanus 3Hanuil. OyHKuum: bubnnorexa [JOK

95 o
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444c56
GbyHKIUH
[ToBTOpEeHME, 0600IICHNE 1
cucTeMaTu3anus 3HaHu. OyHKIUH: bubnnorexa [JOK

96 o .
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600IIEHNE U
cucremarusanus 3HaHui. yHkuum: bubmuorexa [IOK

97 o
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OyHKIIN: bubnunorexa LIOK

98 o :
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHIT
[ToBTOpenue, 0600mEeHNE U

99 cucTeMaTu3anus 3HaHHM. bubnuoteka [JOK
I'paduaeckoe permenne ypaBHEHHI https://m.edso0o.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cucTeMaTH3alis 3HaHUH.



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmueckoe pemenue ypaBHEHUI
U MX CUCTEM

101 HroroBast koHTpobHAs paboTa 1 1
102 O606HvleHI/Ie A CUCTEMATU3ALN 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOT'PAMME
I'EOMETPUSI
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
u/n Tema ypoka Beero Kognpo.m)mﬂe HpﬁaKanecmle WiyueHHST  0GPa3OBATENbHBIE
padoThbI padoThI pecypes
1 ?prll/lli“i)zl[{e(i-ll\igfpeﬂquKHX byHKIMI 1 bubmiorexa LIOK
R N https://m.edsoo.ru/8al424bc
yraoB ot 0° 1o 180
2 DopmyIbl IPUBEIEHUS 1
3 Teopema KocuHYCOB 1 bubmnorexa [JOK
https://m.edso0o.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema kocHHYCOB 1 bubnmorexa LIOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuHyCcOB 1 buGmuorexa [IOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHyCcOB 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a

9 Haxoxnenue mimH CTOpoH U bubnmnoreka HOK
BEJIMYMH YTIJI0B TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenuie TpeyroapsHIKOB Bubmorexa ITOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroibHUKOB Bubmzorexa HOK
https://m.edsoo.ru/8al42ac0
12 Pemrenue TpeyroibHUKOB Bubmzorexa HOK
https://m.edsoo.ru/8al42ac0
13 Pemenne TpeyroapsHIKOB Bubmiorexa LIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MPUMEHEHHUE TEOPEM bubmuoreka [{OK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTueckoe NMpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 Kontponbnas paboTa mo teme bubmmoreka [JOK
"Pemienue TpeyronbHUKOB" https://m.edso0.ru/8a14392a
17 [Tonsatue o npeoOpa3oBaHUU bubmuoreka [IOK
mog00us https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI bubmmnoreka HOK
MOA00HBIX PUTyp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE DJIEMEHTHI
19
10JI0OHBIX pUTyp
TeopeMa o0 Ipou3BeEHUU OTPE3KOB
20 XOp, TeopeMa O IPOU3BEICHUU bubmuoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 MpoOU3BEICHUU OTPEZKOB
21 XOpA, TEOpeEMaA O NPOU3BEIECHUU bu6muoreka [JOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeIbHOM
29 Teopema o mpon3BeIEHUN OTPE3KOB bubmuoteka [IOK

XOpII, TeopeMa O MPOU3BEICHUU

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

OTpPE3KOB CEKYIIHX, TeopeMa O
KBaJ[paTe KacaTeJIbHOM

[IpumeneHue TeopeM B pelIeHUH

bubnunorexa LIOK

23 reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a143f06
o4 [IpumeneHne TeopeM B pelIEHUN bubnmnoreka HOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B peleHun bubmmoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas padota no teme
26 "[IpeobpazoBanue moH00UsI. bubnnorexa [JOK
Mertpuueckrne COOTHOUIEHHUS B https://m.edso0.ru/8a1447a8
OKpY>KHOCTH"
Onpenenenre BEKTOPOB.
27 qbign?lejé;;;l HBr:;MET BI/I‘{eCKI/Iﬁ bubmnorexa LIOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnnorexa [JOK
28 .
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubmuoreka [IOK
YMHOKEHHE BEKTOpPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB,
YMHOKE€HHE BEKTOPA HA YUCIIO
31 Pa3noxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmaorexa LIOK
P p https://m.edsoo.ru/8al44fbe
C
33 bexropon, cro npmencine u1a Bumiorera LIOK
POB, P A https://m.edso00.ru/8a14539c
HAXOXJACHUS JUTHH U yTJIOB
CkanspHoe mpou3BeIeHNE
KAAPHOE MPOUSBEACHH bubmuoreka [{OK
34 BEKTOPOB, €r0 IPUMEHEHHUE IS

HAaXOXICHUA IJIMH U YIJIOB

https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35 Pemenue 3a1a4 ¢ moMoIibIo bubmuorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3aga4 ¢ moMoIIbIO bubnunorexa LIOK
BEKTOPOB https://m.edsoo.ru/8al458c4
37 [IpuMmeHeHnEe BEKTOPOB IS
pelieHus 3aaau GusuKu
38 KounTponbhas pabota no teme bubmmoreka [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOUEK Ha
IJI0CKOCTH
. bubnunoreka LIOK
40 Y PABHCHHE NPAMOH https://m.edsoo.ru/8al45c48
41 YpaBHeHHE NPAMON
42 YpaBHEeHUE OKPYKHOCTH bubmnorexa [IOK
P Py https://m.edso00.ru/8al4635a
43 KoopauHnaTsl TOUEK niepecedeHus bubmuoreka [IOK
OKPY>KHOCTH Y TIPSMOM https://m.edso0.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUN
44 r€OMETPUYECKUX 3a/1ay,
MPAKTUYECKHX 3a7a4
MeTo KOOpAMHAT IPU PELICHUU
45 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKHX 3a7a4
MeTo KOOpAMHAT IPU PEIICHUU
46 T€OMETPUYECKUX 3a]1ad,
MPAKTUYECKHX 3a71a4
g | o e e B 10K
P " P https://m.edsoo.ru/8al146e0e
MIJIOCKOCTH
48 [IpaBUIbHBIE MHOTOYTOJIBHUKH, bu6muoreka [JOK

BBIYHCIICHUEC UX JJICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubnunoreka LIOK

49 Hucno . Jluuna okpyxHoCTH 1 https://m.edso0o.ru/8a1472c8
bubnunoreka LIOK
50 Huczno . Jlmmna okpykHoCTH 1 https://m.edsoo.ru/8al14714c
51 JlnmvHa TyTH OKPYKHOCTH 1
bu6nmoreka [IOK
52 Panuannas mepa yria L https://m.edsoo.ru/8a14714c
53 [Tnomane kpyra, cekTopa, cermeHTa 1 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/8al147426
o4 [Tnomane kpyra, cekTopa, CerMeHTa 1 bubmnorexa [IOK
’ ’ https://m.edsoo.ru/8al147750
55 [Tnomanp kpyra, cekTopa, cerMmeHTa 1 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/8al147750
bubnunoreka LIOK
56 [ToHsITHE O NBM)KEHUU TUIOCKOCTH 1 https://m.edsoo.ru/8al47¢82
57 [TapannenpHbIi IEpEHOC, TOBOPOT 1 bubmmorera [IOK
’ https://m.eds00.ru/8a147f16
58 [TapannenpHbIi IEpEHOC, TOBOPOT 1 bubmorexa LIOK
’ https://m.edsoo.ru/8a147f16
59 [TapannenpHbIi IEpEHOC, TOBOPOT 1
60 [TapannenpHbIi IEpEHOC, TOBOPOT 1
61 IIpuMeHeHne NBUKEHUN ITPU 1 bubmmnoreka HOK
pEILIECHNH 3a/1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padboTa no temam
"[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
62 1
OxkpyXHOCTb. [|BHKEeHUS
MJI0CKOCTH"
[ToBTOpenue, 06001IeHNE,
63 cucTeMaTu3alus 3HaHH. 1 bubnuotexa [JOK

N3mepenne reomeTprudecKkux
BEIUYUH. TpeyroibHUKN

https://m.edsoo0.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

[ToBTOpenue, 060061IeHNE,

64 CHCTEMAaTH3allMs 3HAHHIA. 1 bubnunoreka LIOK
[TapannensHble 1 https://m.edso0.ru/8a148650
MEPIICHIUKYIIIPHBIC TIPSIMbIC
[ToBTOpeHME, 0000MIIEHNE,

CHCTeMaTHu3alus 3HaHUH.

65 OKpY>XHOCTb U KPYT. 1

I'eomerpuyeckue NOCTPOCHHUS.
VYTIIbI B OKPY>KHOCTH
[ToBTOpeHME, 0000IIECHNE,

CHCTEeMaTH3allus 3HAaHU.

66 1
Brucanusie 1 onycaHHbBIE
OKPY>KHOCTH MHOTOYTOJIbHHKOB

67 HToroBast KOHTpOJIBbHAS paboTa 1 1 ]r?g[?s?ﬁr?w?:é{szgroulléal 48920

68 [ToBTOpEeHHE, 0000IIEHNE, 1
CUCTEMaTHU3aIUsl 3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 68 6 0
ITPOI'PAMME
BEPOSATHOCTBb U CTATUCTUKA
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka KoHT Aara u(pposbIe
u/n Beero poabnbie  IIpakTuyeckue A— uudp
padoThI padoThI o0pa3oBaTejibHbIE
pecypcbl

1 [IpencraBnenue JaHHBIX 1 bubmorexa LIOK

https://m.edso0.ru/863f47ea

2 OmnucareapHas CTaTUCTHKA 1 Bubmorexa LIOK

https://m.edso0.ru/863f47ea

3 Omnepanmu HaJT COOBITUSIMH 1

4 HeszaBucuMocTh cOOBITHIH 1



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea

5 KomMbuHaTopHOe npaBmiio bubnmnoreka HOK
YMHOKEHUS https://m.eds00.ru/863f4e16
5 [IepectanoBku. ®akTopua. bubmmoreka [JOK
CoueraHus ¥ YUCIIO COUETaHUI https://m.eds00.ru/863f4e16
bubnunoreka LIOK
! Tpeyrompuuk Iackans https://m.eds00.ru/863f5014
[IpakTuueckas pabora
5 "Brruncienue BeposSITHOCTEM ¢ bubnnoreka [JOK
HCII0JIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(bYHKIMI IEKTPOHHBIX TabmuI"
I'eomeTprueckas BEpOATHOCTb.
9 CayvaiiHplii BBIOOp TOUKH U3 Bu6moteka [JOK
(burypsI Ha MIIOCKOCTH, U3 https://m.eds00.ru/863f5884
OTpe3Ka, U3 1y OKPYKHOCTH
['eomeTpuueckast BEpOATHOCTb.
10 CrydaiiHbIi BBIOOP TOUKH U3 bubnnoreka [JOK
(burypsl Ha IJIOCKOCTH, U3 https://m.eds00.ru/863f5a50
OTpe3Ka, U3 IyTd OKPY>KHOCTH
I'eomerprueckast BEpOATHOCTb.
11 CrnyuaitHbiii BEIOOP TOUKH U3 bubnnoreka [JOK
(burypsl Ha MIIOCKOCTH, U3 https://m.edso00.ru/863f5bfe
OTpe3Ka, U3 JyT¥ OKPY>KHOCTH
I'eomeTprueckas BEpOATHOCTb.
12 CrnyuaitHblii BEIOOP TOUKH U3 bubnuoteka [JOK
¢burypsl Ha MJIOCKOCTH, U3 https://m.eds00.ru/863f5e10
OTpe3Ka, U3 JyT¥ OKPY>KHOCTH
HcneiTanue. Ycnex u Heygayva.
13 Cepus ucnbITaHUM 10 He}l;zl;OFO bubmaorexa LIOK
https://m.eds00.ru/863f6162
ycrexa
y I(/:ICHLITaHI/IC. cheix U Heyzxaya. Bubnmorexa [IOK
epusi UICTIBITAHUH J10 TIEPBOTO

ycnexa

https://m.eds00.ru/863f6356
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UcneiTanue. Ycnex u Heygayva.

15 Cepwus UCTIBITAHUH JI0 TIEPBOTO
ycrexa
Hcnbitanusa beprymm.
16 BepositHoCTH COOBITHIT B cepun buGnuorexa LIOK
9 https://m.edso00.ru/863f64d2
ucnblTaHui beprynnm
Hcneitanus bepuyiu.
17 BepositHocTn CI())6zITI/II71 B CEpUH buGmuorexa LIOK
9 https://m.eds00.ru/863f6680
ucnbiTaHui beprynnm
18 [IpakTuueckas padota bu6nmoreka LIOK
"Ucnbitanusa bepuymim" https://m.edso0.ru/863f67de
19 CrnyuaiiHas BeJIMYMHA U bubnuoreka [IOK
pacrpeiesieHHe BEpOSITHOCTEN https://m.edso0.ru/863f6b44
20 MaremaTuueckoe OKUIAaHUE U bubnunoreka LIOK
JUCIIEPCHS CIIy4aliHOM BEJIMYMHBI https://m.eds00.ru/863f6da6
IIpuMepsl MaTeMaTHYECKOTO
21 O)II:I/I,I[aIFI)I/I}I KaK TEOPETUYECKOTO bubmoreka HOK
https://m.eds00.ru/863f6f86
CPeTHETO 3HAYCHHSI BEJTMIHHBI
29 IlonsaTue o0 3aKOHE OOJIBIIUX bu6nunorexa LIOK
YHCEN https://m.edso0.ru/863f72c4
23 N3mepenue BeposiTHOCTEN C bubnmnoreka HOK
IIOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [IpumeneHnue 3aKkoHa OOIBIINX bubnmnoreka HOK
YHCeN https://m.edso0.ru/863f7116
o5 O6o06menue, cucTeMaTH3aIns bubmuorexa [{OK
3HaHui. IIpencraBieHne qaHHBIX https://m.eds00.ru/863f783c
O0001enue, cucTeMaTH3aIUs
26 3HaHui. OnucarenbHas
CTAaTUCTHKA
O606HU1eHI/Ie, CHCTEMATHU3AIIH BuGmorexa LIOK
27 3HaHui. [IpencTaBieHne JaHHBIX.

OmnucarenpHas CTATHCTUKA

https://m.edso0.ru/863f893a
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O0001menue, cucTeMaTH3aIUs

28 3HaHUH. BeposITHOCTH ciTydaliHOTO 1 Bubmorexa ITOK
: https://m.edso0.ru/863f7ade
COOBITHS
O0001menue, cucTeMaTH3alUs
29 3HaHUU. BeposTHOCTH CirydyaliHOTrO 1 bubmmoreka [JOK
COOBITHS. DJIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
: https://m.eds00.ru/863f7e54
KOMOWHATOPUKH
O0001enue, cucTeMaTH3aIUs
31 3HAHUU. DJIEMEHTHI 1 bubnuoreka [{OK
koMOuHaTopuku. CiydaiiHble https://m.eds00.ru/863f8408
BEJIMYHHEI M pacTpeIeIICHUs
2| ovaent Cogtime st | 1 buGmorera LIOK
- https://m.edso00.ru/863f861a
pacmpeselieHus
bubnmorexa LIOK
33 Hrorosas KoHTpoJIbHAsT paboTa 1 https://m.eds00.ru/8638b56
34 O0001enue, cucTeMaTH3aIUs 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
AJITEBPA
Kon .
R —— IIpoBepsiembie NpeiMeTHbIe Pe3y.IbTaTbl 0CBOeHUsl 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJibTara
1 Yucna v BBIYUCIICHUS
11 BoimonHsaTe, coderas  yCTHbIE W NHCbMEHHBIE  MPUEMBI,
' apudmeTnyecKue AeMCTBUS C PallMOHAIbHBIMU YHUCIAMHU
HaxomuTh  3HaueHWs  YHCIOBBIX  BBIPQKEHMH,  NPUMEHATH
1.2 pa3Ho00pa3HbIC CITOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHUH POOHBIX
BBIPAXEHH, COIepKaIUX OOBIKHOBEHHBIE U AECATUYHBIC ApOoOU
[lepexonuts OT oOAHON GoOpMBI 3amMcu 4YHCENl K Jpyroi
13 (mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTU, B OECKOHEUHYIO
JIECSITUUHYIO 1po0Bb)
1.4 CpaBHUBATH U YIOPSAI0UYMBATH PAllMOHAIbHbBIE YHCIIA
15 OKpyriaTh yncia
BBINONMHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBHIYMCICHU, OLIEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOIHATH JOEUCTBUS  CO
CTEMEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh NpU3HAKU ACIMMOCTH, DPA3JIOKEHHE Ha MHOXKUTEIN
HaTypaJbHBIX YHCET
Pemate mpakTUKO-OPUEHTHUPOBAHHBIC  3a/laud, CBS3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  [PONOPLUMOHAIBHOCTBIO  BEJIMYUH,
1.8 MPOIICHTaMH, HHTEPIIPETUPOBATh PE3yJIbTaThl PEIICHUS 3adad C
Y4E€TOM OTpaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHHUs
21 Hcnonb3oBarh anreOpanvyeckyrd TEPMHUHOJIOTHIO M CHMBOJIUKY,
MIPUMEHSITH €€ B IPOIIECCe OCBOCHUSI YIeOHOTO MaTepHrala
99 Haxomuth 3HaueHuss OyKBEHHBIX BBIPOKEHMM TIPU 3aJaHHBIX
3HAUYEHMSIX NTEPEMEHHBIX
23 BremonHsaTe mpeoOpazoBaHUs IENOTO BBIPAXKEHHS B MHOTOWIECH
' MIPUBEJICHUEM TTOJO0HBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
BrITIOTHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWIECH U MHOTOWIEHA Ha
24 MHOTOYJIEH, MPHUMEHSTHh (OPMYINBl KBajpara CyMMBI U KBajpara
Pa3HOCTH
OcCymIeCTBISITh  PA3jO)KEHHE MHOTOWICHOB HAa MHOXHUTEIH C
2.5 MIOMOIIbIO BEIHECEHHUS 32 CKOOKH OOIIETO MHOXHUTES, TPYIITHUPOBKU
claraeMbIX, MPUMEHEHHS (POPMYIT COKPAIEHHOTO YMHOXKECHHS
26 [TpumensaTs mpeoOpa3zoBaHrss MHOTOWICHOB JIJISl pEIICHUS PasIUHBIX
3a/1ay U3 MAaTEeMATUKHU, CMEKHBIX MTPEAMETOB, U3 peaJIbHON MPAKTUKU




27 Hcrnonbs30BaTh CBOMCTBA CTENEHEH C HAaTYpPaJIbHBIMU IIOKA3aTEISAMU
' JUTSL Ipe00pa3oBaHus BRIpAKCHHUI
3 VYpaBHEHMs U HEpaBEHCTBA
Pemiate snuHEHHbIC ypaBHEHHS C OJIHOW IMEPEMEHHOM, NMPUMEHSS
3.1 IIpaBHJIa IEPEX0/Ia OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
ITpoBepsTS, SIBISETCS JIM YUCIO KOPHEM YPAaBHEHUS
32 HpI/IMeHﬂTUL rpa¢puyeckue MEeTOJbl IPU PpEIICHUH JIMHEHHBIX
YpaBHEHHI U X CUCTEM
33 H0)16vnpaTL IpUMEpPhl Map 4YHUCEN, SBISAIOLIUXCS PELIEHUEM
JMHEWHOTO ypaBHEHHUS C JIByMsI IE€PEMEHHBIMU
CTpouTh B KOOPIUHATHON TNIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; NOJIb3YACh I'paMKOM, IPUBOAUTE IIPUMEPHI
pelIeHHs] YpaBHEHHS
35 Pemate cucteMbl JBYX JIMHEWHBIX ypPaBHEHMH C  JByMsA
' IIEPEMEHHBIMH, B TOM UYHUCIIE IpauyecKu
CocTaBiaTh U pelaTh JUHEHHOE YPaBHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHIA 10 YCIOBHIO 33/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 33J1a4M MOJIy4YEHHbIH pe3yabTar
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaTb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpPJMHATAM, JIy4H, OTPE3KH, WHTEPBaJbl, 3aIHCHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
42 OTrMmedarh B KOOPAMHAaTHOM IUIOCKOCTHM TOYKM IO 3aJaHHBIM
KOOp/IMHAaTaM
43 Crtpourts rpaduku uHeHHBIX QyHKIMNA. CTpouTh rpaduk GpyHKINUN Y
| = |x]
OnwuceIBaTh ¢ MOMOINBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00BbEM padbOThI
4.5 HaxoauTs 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpaduueckuii crnoco0 TMpencTaBiICHUS U aHalIu3a
4.6 uHpOpMalLlMK, W3BJIEKATh M HHTEPIPETUPOBATh HH(POPMALMIO U3
rpauKOB peabHBIX MPOILIECCOB U 3aBUCUMOCTEM
I'EOMETPUA
Kon .
1IpoBEpsIEMOro IIpoBepsiemble npeMeTHbIe Pesy.IbTaTbl 0CBOeHUs! OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
Pacrnio3HaBaTh N3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, OTIPENIENATh UX
B3alMHOE pacroJOKeHUe, U300paxarb TreoMeTpuyeckue (Urypsl,
6.1 BBINOJIHATh YEPTEXH MO YCIOBUIO 3afaud. V3MepsTh JMHEHHbIE U
YIJI0BbIE€ BETUYMHBI. Pemiare 3a1aui Ha BBIUKCIEHHUE JITTHH OTPE3KOB
U BEJIMYMH YTJIOB
Jenatb rpy0yro OLIEHKY JMHEHHBIX U YTJIOBBIX BEIMYHUH NPEIMETOB B
6.2 peaibHOM JKM3HHU, pa3MepoB MPHUPOIHBIX OO0BEKTOB. Paznnyarhb
pasMephl ITUX 00BEKTOB I10 MOPSKY BETHUHHBI




6.3

CTpouTh 4epTex U K FreOMETPUUECKUM 3a]a4aM

6.4

ITonb3oBarbes IIPU3HAKaAMU paBeHCTBA TPEYrOJIbHUKOB,
UCMONb30BaTh  IPU3HAKM M CBOWCTBA  PAaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUH 3a/1a4

6.5

6.6

6.7

HpOBOILI/ITB JJOTHUYCCKUC pacCyxaCHus C HUCIIOJIB30BaHHEM
IFCOMCTPHYCCKUX TCOPEM

ITosp30BaTbCA IIpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEIEHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHHKA, B PEILICHUN T€OMETPUYECKUX 3a/1a4

OnpenensaTh NapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
o0Opasyer ¢ HUMHU cekyIias. OnpeaensTh napauieaIbHOCTh MPSMBIX C
MOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJIHOM MPSAMOIl 10 TOUEK
JIpYrou npssMou

6.8

6.9

6.10

6.11

6.12

6.13

Pemate 3amaun Ha kieTyaTon Oymare

[TpoBOIUTH BBIYMCICHHUS U HAXOIUTh YHUCIOBbIE M OyKBEHHBIE
3HAQYEHMsI YIVIOB B TIE€OMETPHYECKHX 3a7adax C MCIOJb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IpPU TMEPECEUCHUU JBYX MapauIeIbHBIX MPSMBIX
ceKkyllel. Pemare mpakTudeckue 3a1a4i Ha HaXO0XICHUE YITIOB

Bnagerp TmOHATHEM T'e€OMETPHUUECKOTO MeCTa TO4YeK. YMeETh
ONpeNeNsiTh OMCCEKTPUCY yria M CEPEeIUHHBIA TMEePHIEHIUKYISIP K
OTpE3Ky Kak FreOMETPHUYECKHE MECTa TOYEK

@opMyIIMpOBaTh OINPEAEIICHUS OKPYKHOCTH M Kpyra, XOpAbl U
JIMaMeTpa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAMHU. Y METh
MIPUMEHSATH 3TU CBOMCTBA TP PELLIECHUH 3a/1a4

Bragete NOHATHEM ONHUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxomuTh €€ 1eHtp. [lomp3oBarbes (pakTamMu O TOM, YTO
OMCCEeKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECeKaloTCsa B OAHON TOYKE, U
0 TOM, YTO CEPEANHHBIE IEPIEHIUKYIISIPEI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUYKE

BJ'IaJICTI) MMOHATHEM KacaTenbHOM K OKPYXHOCTH, IIOJb30BATHCA
TEOPEMOM O TIEPIECHAUKYJSIPHOCTH KacaTelbHOM U  pajauyca,
HpOBeILéHHOFO K TOYKEC KaCaHUuA

6.14

6.15

ITons30BaThCA HpOCTGfIHIPIMH TCOMETPUICCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

IIpoBOAUTE OCHOBHBIE TI'€OMETPUYECKUE IIOCTPOCHHUS C IOMOLIBIO
LAPKYJIS ¥ INHEUKU

BEPOATHOCTDb U CTATUCTHUKA

ff;))(l)lnepﬂeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOCHNH OCHOBHOI
pesyaBTATA o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
5 BeposiTHOCTB M cTaTHCTHKA
Yurate uHpOpMalLMIO, TMpPEICTaBICHHYI0O B  Ta0nuiax, Ha
51 qyarpaMmax, IpeACTaBiIATh JaHHble B BHJE TaOJHI, CTPOUTh

Juarpammbl (CTOJIOMKOBBIE (CTOJI0UYAThIE) M KPYTOBBIE) IO MacCUBaM
3HAYECHUU




5.2

OnuceiBaTh M HMHTEPIPETUPOBATH pEalbHbIE YHCIIOBHIE JIaHHBIE,
MpeJICTaBICHHbIE B TA0IHIIAX, HA JUarpammax, rpadukax

5.3

5.4

Hcnonp3oBaTh ANl ONUCAaHUS  JAQHHBIX  CTATUCTHYECKHE
XapaKTePUCTHKH: CpeaHee apru(MeTHIecKoe, MelnaHa, HanOobIee
Y HaMEeHbIllee 3HaYeHHUs, pa3Max

HmeTs mpencTaBieHHe O CIy4allHOW HM3MEHUMBOCTH Ha MpUMeEpax
1eH, (PU3MYECKUX BEIMYHH, aHTPOIOMETPUYECKUX JTaHHBIX, UMETb
MIPEJICTABICHHUE O CTATUCTUYECKON YCTOMYHUBOCTH

8 KUIACC
AJI'EBPA

Kox
NpoBePsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

Yucna U BRIYUCICHUS

Hcnonp30BaTh  HayajbHbIE  MPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI LI CPAaBHEHHUSI, OKPYTJICHUS U BBIYUCIICHU,
n300pakaTh JEMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSIMOM

1.2

1.3

2.1

2.2

2.3
2.4

[IpumeHsTh TOHSATHE apU(PMETUYECKOrO0 KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, MCIOJIB3YSl NPU HEOOXOIUMOCTH
KQJIBKYJIATOD, BBIITIOJIHATh peodpa3oBaHus BBIPAKECHU,
coJlepKalluX KBaJlpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOWCTBA KOPHEN

Hcnonp3oBarh 3amucud OOJBIIMX M MAaJIBIX YHCEI C IIOMOIIBIO
JECATUYHBIX Opobeii u cTeneneit yucna 10

AnreGpanyeckue BhIpaKeHHs

[IpuMeHATh MOHSATUE CTENEHH C LEJIBIM I0KAa3aTeJIEM, BBITOIHITh
npeoOpa3oBaHMsl BBIPAKEHUM, COACPKANIUX CTETEHH C IIEJIBIM
MoKa3aTesIeM

BBINONMHATE  TOXKAECTBEHHBIE TMpeoOpa3oBaHUS  pallMOHAIBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJ JACHUCTBUN HaJ MHOTOWICHAMU M
anreOpanyecKUMHM JpoOsMu

PacknanpiBaTh KBaApaTHBINA TPEXUIIEH HA MHOKUTEIN

[TpuMeHsTH TpeoOpa3oBaHusl BBIPAKEHUH I PEIIEHUS pa3IMyHbIX
3aJ1a4 U3 MaTeMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU

3.1

3.2

ypaBHeHI/I}I 1 HCPABCHCTBA

Pemarn J'II/IHCI\/'IHBIC, KBaApPATHBIC YPAaBHCHUA U pPALUOHAJIBHBIC
YpaBHCHUA, CBOAAIIUCCA K HUM, CUCTCEMBI JIBYX ypaBHeHI/Iﬁ C IByMs
MNEPpCMCHHBIMU

IIpoBoaUTE MpOCTEHIINE MCCIECIOBAaHUS YPAaBHEHUH M CUCTEM
YpaBHEHHUH, B TOM 4YHCI€ C NPUMEHEHHEM TIpapuiyecKux
npeJcTaBiIeHui (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WIHM CHUCTEMa
YpaBHEHUH pellleHus], €ClIU UMEET, TO CKOJIbKO, U IIPOYee)

3.3

[lepexomuTe OT cioBeCHOW (QOPMYIUpPOBKH 3amadul K €6
anreOpanvdeckoil MOJENIH C TTIOMOIIbIO COCTABJICHHs YPaBHEHHS MU




CHUCTEMbl YpaBHEHUM, WHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJY4YeHHbIN pe3yibTar

3.4

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB U1 CPAaBHEHHS,
OLICHKHM, peIlaTh JIMHEHHbIC HEPABEHCTBA C OJHOM IIEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MIUTIOCTPALINIO MHOKECTBA PEILICHUH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

4.1

4.2

I'EOMETPUA

[TorrMaTh W UCHONIB30BaTh (DYHKIMOHAIBHBIC TIOHATHS H SI3BIK
(TEepMHHBI, CHMBOJIMYECKHE OOO3HAYCHUsI), OINPEICNIATh 3HAUCHHE
(GYHKIUY 110 3HAYEHUIO apryMEHTa, ONPECNATh CBOMCTBA (DYHKIIUU
1o e€ rpaduky
CrtpouTth rpaduku dJIEMEHTAPHBIX GYHKIIUN BUJA:

y=k/x
Y =k/x, y =X2,y = X3, Y = [X|, OMHUCBIBATh CBONCTBA YUCIIOBOM (PYHKIIUH

1o e€ rpaduKy

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

6.2

6.3

Pacno3HaBath OCHOBHEIC BUIbI ‘-IGTI:IpéXerJII)HI/IKOB, X 3JICMCHTHI,
MMOJIL30BaThCSI X CBONCTBAMHU IIpHu pCHICHUH I'COMCTPHUYICCKUX 3a/[a4

IIpuMeHATH CBOMCTBA TOYKHM IIEPECEUECHMsS] MEAUaH TPEYrOJbHHUKA
(LeHTpa Macc) B PEIICHUH 3a1a4

Brnaners moHsATHEM CpegHEW JIMHUM TPEYTrOJIbHUKA W TpaIeLuu,
MPUMEHATh WX CBOMCTBAa NpPU PEUICHUM T€OMETPUYECKHX 3ajad.
ITone3oBatbcs Teopemont Paneca U TEOPEMOU O IPONOPLUOHAIBHBIX
OTpE3Kax, IPUMEHSTh UX I PELICHHS TPAKTUYECKHUX 3a7a4

6.4

6.5

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJIbHUKOB B  pEIICHUU
T€OMETPUYECKUX 3a]1a4

[Tonws3oBatbest Teopemoit [Tudaropa 1uis pereHuss reoMeTpUUecKuX 1
IpakTH4ecKux 3aaad. CTpouTh MaTeMaTHYeCKyl0 MOJElb B
IIPAKTUYECKHX 337a4axX, CAMOCTOSITENILHO JIENATh YEPTEXK U HAXOIAUTh
COOTBETCTBYIOIINE JAJINHBI

6.6

BJ'IaJIGTI) IOHATUAMU CHHYCA, KOCMHYCa W TAaHI'€HCa OCTPOro yrija
NpsAMOYTOJIBHOTO TPCYIrOJIbHUKA. ITonp30BaThCs 3TUMM ITOHATUSIMHU
JJI1 pCHICHUA IMMPAKTUYCCKUX 3a1a4d

6.7

Beraucnsate (pa3nuuHbIME CIIOCOOAaMHU) TIIOMIAh TPEYTOJbHHUKA W
TUIOMIAId MHOTOYTOJBHBIX (GUTYp (MONB3YACh, TIEe HEOOXOIUMO,
KaJIbKyIATOpOM). [I[pUMEHSTh MoMydeHHbIE YMEHUS B TPAKTUUECKHUX
3aJadax

6.8

Binanerp MOHATHAMM  BIOMCAHHOTO M LIEHTPAIBHOTO  yIJa,
HCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEXIy XOpIaMHu
(CeKymmMH) U yriie MEXKIy KacaTelIbHOW M XOPJOH MpHU PErICHUH
reOMETPUUYECKHUX 3a/1a4




6.9 Brnanets MOHSTHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, HPUMEHSTH
' CBOICTBA ONMCAHHOTO YETHIPEXYTOJbHUKA MPH PEIICHUH 3a]1a4
[IpuMeHsATh TOJIydEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTH
6.10 MaTeMaTU4YeCKHe MOJIETH I 3a7a4 PealbHOM KU3HU U MPOBOIUTH
' COOTBETCTBYIOIIIME BBIYUCICHUS C NPUMEHEHHEM TOA00UsS U
TPUTOHOMETPHH (TIOJIB3YSCh, I7Ie HEOOXOIUMO, KAIBKYIJISITOPOM)
BEPOSTHOCTBb U CTATUCTHUKA
Koa .
pOBeEpsIEMOro IIpoBepsiemble HPe}IMeTHLIe pe3yJabTaThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTara
5 BeposiTHOCTB M cTaTHCTHKA
W3Briekath U mpeoOpa3oBbIBaTh MHGOPMAIUIO, TPEICTABICHHYIO B
5.1 BHJIe TaOJUIl, nuarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BHUJIC
Ta0JIUII, TUarpaMM, TpaduKoB
OnucelBaTh JAaHHEIE C IOMOIIBI0 CTAaTUCTHYECKUX II0Ka3aTelIcii:
5.2 CpPeIHMX 3HAYEHUH M Mep pacceuBaHus (pa3max, AWCIEPCHS U
CTaH/IapTHOE OTKJIOHEHUE)
53 HaxomauTh 4acTOTHI YHCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHI, B TOM
' YHCJIC 110 pe3yJIbTaTaM U3MEPEHUH U HaOJII0IeHUIA
HaxonuTe BEpOSTHOCTH CIy4YalHBIX COOBITHI B OMBITAaX, 3HAs
5.4 BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITHUH, B TOM YHCJIE B OIBITaX C
PABHOBO3MO>KHBIMU JIEMEHTAPHBIMU COOBITUSMHU
55 Hcnonp3oBarte  rpaduyecKkue  MOJCIH:  JIEPEBO  CIy4ailHOTO
AKCIIEPUMEHTA, IMarpaMmbl Dijepa, YucioBas npsamas
OnepupoBaTh NOHATHSMU: MHOXECTBO, MIOJMHOXKECTBO; BBIIOIHATH
56 Omepalvy  HaJd MHOXECTBaMU: OOBEAMHEHHE, TIepeceycHue,
JIOTIOJIHEHUE; TEPEUYHCIATh DSJEMEHThl MHOXECTB, HPHUMEHSTh
CBOMCTBa MHOKECTB
Ucnonb3oBarh Tpaduyueckoe TPencTaBICHUE MHOXKECTB M CBS3eH
5.7 MEXIy HUMH JJI ONTMCAHUS MPOLECCOB U SIBJIEHUM, B TOM YHCIIE NIPU
pEIICHUH 3a7a4 U3 APYTUX y4eOHBIX MPEIMETOB U KYpCOB
9 KJIACC
AJITEBPA
Kox .
IpoBepsEMOro IIpoBepsiembie lIPeIlMeTHbIe pe3yJabTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Ywucita ¥ BEIYUCICHUS
11 CpaBHUBaATh U YNOPSAJOUYMBATH PALMOHAIBHBIE U MppAlMOHAIbHbBIC
qpcia
BrimonHATE apudmMeTrnaeckue qeHCTBUS C palliOHATBHBIMU YHCIIAMH,
1.2 couerasi yCTHbIE M TUCbMEHHbIE PUEMBI, BBITIOJIHITH BHIYMCICHHUS C
HUPPAMOHATIEHBIMU YHCIIAMH




1.3

HaxonuTh 3HaueHUs CTENEHEW C LEIbIMU MOKa3aTeIs MU U KOPHEH,
BBIYMCIIATh 3HAYCHUS] YUCITOBBIX BBIPAKCHUHN

14

OKpyryisiTb  NEHUCTBUTENbHBIE  YKCJA, BBINOIHATH  IPUKHUIKY
pe3ynbTaTa BEIYUCICHUMN, OLICHKY YHCIOBBIX BBIPAKECHUMI

YpaBHEHMs U HEPABEHCTBA

2.1

2.2

2.3

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YpaBHEHUS,
CBOJAIIIIMECS K HUM, NTpOCTeiine [poOHO-paliMOHaIbHbIE YPABHEHUS

Pemate cucTembl IBYX TUHEHHBIX YPaBHEHUM C BYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHH, B KOTOPBIX OJIHO YPABHEHHUE HE SIBJISETCS
JIMHEHHBIM

Pemarh TekcTOBBIC 33a4n aNreOpandecKuM CIiocoOOM ¢ TTIOMOIIIBIO

COCTaBJICHHUA YpPaBHCHHUA WM CHUCTEMBI JBYX ypaBHeHI/Iﬁ C ABYyMA
MNEPCMCHHBIMU

2.4

2.5

2.6

IIpoBOoauTE DIpPOCTEHIINE WCCIECIOBAHUA YPAaBHEHUHM M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBICHUN (HalpuUMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE
WIN CHCTE€Ma YpaBHEHUH pelleHts], €CIIU UMEET, TO CKOJIBKO)

Pemate nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh PeIICHHE HEPABEHCTB Ha YMUCIIOBOM MPSMOM, 3aITMChIBAThH
pelIeHre C MOMOUIbI0 CUMBOJIOB

Pemrate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbI HEPAaBEHCTB,
BKJIFOUAIOIIME KBaJPAaTHOC HEPABCHCTBO, M300paXkaTh pEIICHHE
CHCTEMbI HEPABCHCTB Ha YHCIIOBOM MPSMOIi, 3aIIMChIBATH PEIICHHUE C
[IOMOIIBI0 CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA [IPU PEILICHUM PA3JIMYHBIX 3a/1a4

3.1

3.2

3.3

3.4

OyHKIMU

Pacnio3HaBaTth  (QyHKIMH  W3ydyeHHBIX  BHJIOB.  [loka3bIBaTh
CXEMAaTUYECKH pACMOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTHU
rpadpukoB dyakumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCHUMOCTH OT 3Hau€HUN Ko3((UIIMEHTOB, ONMUCHIBATH CBOWMCTBA
byHKIUI

[Toxa3piBaTh CXEMAaTHMYECKH PACIOJIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKIMH Buaa Y = VX, Y = |X| © OMUCHIBATH
cBOMcTBa (PyHKIUH

Crpouth M u300paXkaTb CXeMaTU4YeCKH TIpaduKH KBaJApaTHUYHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTMUHBIX (QYHKIHUM MO HX
rpadukam

Pacrnio3HaBaTh KBaJpaTU4Hyi0 (YHKIHIO MO (GopMmye, NMPUBOIUTH
IpUMephbl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HH, (U3MKH,
TEOMETPUH

ApudmeTrnueckasi U reoMeTpUYeCcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTH4ecKyl0 U TE€OMETPUYECKYIO IMPOTrpPecCUu
IIPY Pa3HbIX croco0ax 3aaaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHHEM (opMya N-TO wiieHa
apupMeTHUIECcCKOl U TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N
YJICHOB




4.3

I/I306pa)KaTb YJIICHBI IIOCJICI0OBATCIIBHOCTU TOUYKaAMHU Ha
KOOPJAMHATHOM IMIOCKOCTH

4.4

Pemarts 3a1aun, cBsI3aHHBIE C YUCIOBBIMHU I1OCJIEIOBATENLHOCTIMH, B
TOM 4YHCJIE€ 33aJaud U3 peaIbHOM XKHU3HU (C HCIIOIb30BAaHUEM
KaJIBKYJIATOPA, U(GPOBHIX TEXHOJIOTHI)

Kon

I'EOMETPUA

NpOBePsIEMOro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

['eomeTpus

3HaTh TPUTOHOMETPUUYECKHE (PYHKITUU OCTPBIX YIII0B, HAXOIUTH C UX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJibHUKA
(«pemieHre TPSAMOYTOJIBHBIX — TPEYroJbHHKOBY»). Haxomuth (c
MOMOINBIO KaJbKYJISITOPA) IJIWHBI M YIABI ISl HETaOJWYHBIX
3HAYCHHI

[Tonb3oBaTbcs dbopmynamMu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/IEHUSI COOTHOLLIEHUI
MEK]1y TPUTOHOMETPUYECKUMU BEJIMUUHAMU

6.3

Hcmons30BaTh TCOPEMbI CHHYCOB M KOCHHYCOB [JII HaXOXICHHUA
Pa3JIMYHBIX 3JICMCHTOB TPCYTI'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
MMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a1a4

6.4

6.5

Bnaners nonsTusiMu mpeoOpazoBaHuUs MOJ00MS, COOTBETCTBEHHBIX
3JIeMEHTOB MO100HBIX (uryp. [losnb30BaThCs cBOMcTBaMHU MOJ00US
MPOU3BOJILHBIX (PUTYpP, YMETh BBIYUCIATH UTMHBI U HAXOAUTH YIIIBI Y
no00HbIX ¢uryp. IlpumeHsTs cBoiicTBa 1og00Us B MPaKTHUYECKUX
3ajayax. YMeTb MPUBOAWUTH MpPUMEpPbl MOJOOHBIX (Uryp B
OKpYXKaroIleM MUpE

[Tonb3oBaTbcst TeOpeMaMu O MPOU3BEIECHUHU OTPE3KOB XOpA, O
IIPOM3BEIEHUU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHON

6.6

6.7

6.8

[Tonp30BaTbCcsi BEKTOpamMu, IOHUMaTh WX TEOMETPUUYECKHI U
(bu3nYecKuil CMBICT, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U
busndeckux 3amad. [[puMeHsTh CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB
JUIS HAXOXKIAEHUS UTMH U YTJIOB

ITons30BaThCSA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B
PCIICHUU T'COMECTPUUCCKUX U ITPAKTUYCCKUX 3ada4

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETb BBIYUCIATH IUIOIIAAL Kpyra W ero 4yacre. IIpumensars
IIOJIYYEHHbIE YMEHUS B PAKTHYECKUX 3a7a4ax

6.9

6.10

Haxomute ocu wiaM LEHTpbl CUMMETpUU (UTryp, TNPUMEHSTh
JBUKECHHUS INIOCKOCTU B IIPOCTEUILNX CIIy4astX

[IpuMeHATH TONYYEHHBIE 3HAHMS Ha TPAKTUKE — CTPOUTh
MaTeMaTHUYeCcKUe MOJEH JJs 3ajad peabHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUYECKUX (QYHKIMHA (TOJB3YsCh, TA€ HE00XO0IUMO,
KaJIbKYJISTOPOM)




BEPOATHOCTDb U CTATUCTHUKA

:f[())(l:sepﬂeMoro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaTbl 0CBOCHUs! OCHOBHOI1
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
pe3yJbTarta

5 BeposiTHOCTB M cTaTHCTHKA
W3Bnekatp U mpeoOpa3oBbIBaTh WHPOPMALIMIO, TPEACTABICHHYIO B

51 pa3IMYHBIX HMCTOYHHUKAX B BHUJE TaONUWIl, auarpamm, rpaduKoB,
NPECTaBIATh JaHHbIC B BUJE TAaOJHII, AUarpamMm, rpadukoB

59 Pemarp 3agaun opraHu30BaHHBIM [1€peOOPOM BAPUAHTOB, a TAKXKE C
MCIIOJIb30BaHNEM KOMOMHATOPHBIX IPABUJI U METO/IOB
Hcnonb3oBaTh omnucaTelbHbIE XapaKTEPUCTHUKUA JUIsI MAacCHBOB

5.3 YUCJIOBBIX JAHHBIX, B TOM 4YHCJIE CPEIHHUE 3HAYEHUS U MEpHI
pacceuBaHus

54 HaxoauTh 4acToThl 3HAYEHWM W YaCTOTHI COOBITHS, B TOM YHCIIE
10JIb3YSICh PE3YyJIbTaTaMU MTPOBEIEHHBIX U3MEPEHUN U HAOJII0JCHUM
HaxoauTs BeposSTHOCTU CIy4ailHBIX COOBITHUI B M3yUYEHHBIX OMbBITAX,

55 B TOM 4YHCJIE€ B OIBITAX C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU

' COOBITUSIMH, B CEpPHUSIX HCIBITAHUI O MEpBOTrO ycrexa, B CEpUsX

ucnbITaHuil beprymm

56 Nwmets NPEACTABICHHE O CIIy4yallHOM BEJIMYMHE U O pacCIpeiesICHUN
BEpPOSITHOCTEMN
HmeTh mpencTaBieHne 0 3aKOHE OOJBIINX YUCEN KaK O MPOSIBICHUN

5.7 3aKOHOMEPHOCTH B CIy4alHOM H3MEHYMBOCTHM M O POJM 3aKOHA
OOJIBIIKX YKCEN B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
AJI'EBPA
Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JCCATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YIOPS,A0UMBAHUE PALIMOHAIBHBIX YUCEI
19 Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenue 3a1a4 u3
peanbHON NPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHb ¢ HaTypajbHBIM IIOKa3aTelleM: ONIpeZesieHHe, NpeoOpa3oBaHUe
BBIPAYKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUE MPOLICHTOB.
Tpu ocHOBHBIE 3a/1a4y HA IPOLIEHTHI, PELICHUE 331a4 U3 PEAIbHOM IPAKTUKHU
15 [IpumeneHne MNpPU3HAKOB JIEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YHCEIl
16 PeanbHple  3aBHMCMMOCTH, B TOM 4YHciae IHpsMas U oOparHas
MIPONOPLYOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHHUSI
21 [IepemeHHBIE, YNCIOBOE 3HAYECHUE BBIPAYKEHNUS C IEPEMEHHOM. JlonycTrMBIE
3HAYEHUS TIEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIbI.
Beruncnenus o hopmyinam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPRKCHUH, TOXICCTBEHHO pPaBHBIC
BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM
25 OpnowieHbl 1 MHOrouaeHsl. CteneHb MHOrOwIeHa. CoeHue, BhlYMTaHuE,
YMHOXEHHE MHOTOYJIEHOB
@opMysbl COKPAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. PasnokeHne MHOrO4JIEHOB Ha
MHO>KHTEIN
3 YpaBHeHM
31 VYpaBHEHME, KOpPEHBb YPaBHEHUs, MpaBhia npeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUN
3.2 JIuneniHOEe ypaBHEHHE C OPHOﬁ nepeMeHljoﬁ, YHUCJIO KOpPHEH JIMHEHHOIO
YpaBHEHUsI, pellIeHUE JIMHEHHBIX YpaBHEHHUH
33 CocraBnenue ypaBHevHI/H?I 10 YCJIOBHIO 3a]a4u. PelieHne TeKCTOBBIX 3a/1a4 C
MIOMOLIBIO YPAaBHEHUN
3.4 JIuHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €T0 Irpaduk
Cucrema JOByX JMHEHHBIX YpPAaBHEHUH C JBYMs NepeMEHHbIMU. PemieHue
35 CUCTEM ypaBHEHUH cIOCOOOM MOACTaHOBKU. [IpuMeps! perieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO0 CUCTEM YPABHEHUM
4 Koopaunats! u rpadpuku. @yHKIUU
4.1 KoopaunaTa Touku Ha mpsiMoit




47 I’II/ICJIO]EI:IC MIPOMEXKYTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAUHATHOU
psIMOI
43 [IpsimoyronbHas CHCTEMa KOOPIIHAT, OCH Ox u Oy. Abcuucca u oparHaTa
TOYKH HA KOOPJIMHATHOM TJIOCKOCTH
44 [Ipumepsl I‘p%(bI/IKOB, 3aJaHHbIX (opMmynaMu. Utenne rpadukoB peasbHbBIX
3aBUCUMOCTEHN
4.5 [Tonstue pynkmuu. I'paduk Gynkiuu. CBolicTBa PyHKITUH
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux dyHkimu y = [X|
47 Fpa(pnqeczcoe pELIEHHE JIMHEMHBIX YPAaBHEHHM H CUCTEM JIMHEHMHBIX
YpaBHEHUH
I'EOMETPUA
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomeTpus
HauanbeHsie nonsatus reometpun. Touka, npsimasi, OTPE30K, JIyd. YT0J1. Buabl
6.1 yrioB. BepTukaibHble M CMexHbIE yribl. buccexrpuca yria. Jlomanas,
MHOTOyrojibHUK. [lapamienbHOCTh U NEPHIEHANKYISIPHOCTD MTPSIMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOMl CHMMETpHUHU.
[Ipumepsl CHMMETpPUHU B OKPY>KAIOIIIEM MUPE
63 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
' Bricora, Mmennana, OuccekTpuca, MX CBOMCTBA
6.4 PaBHOOEeIpeHHBII W  pPaBHOCTOPOHHUH TPEYroibHUKHA. HepaBeHCTBO
TPEYroJIbHUKA
6.5 CBoiicTBa ¥ TMpU3HAKU PABHOOEOPEHHOTrO TpeyroibHuKa. [Ipu3naku
paBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBA ¥ TPU3HAKKM TNapaJUIeNbHBIX MmpsaAMbIX. CyMma  yriioB
' TpeyroyibHUKA. BHEIIHNE yIIbl TpEeyroJbHUKa
[IpsiMoyronbHbI  TpeyrodbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEyroJibHUKa, TPOBEAEHHOW K THUNOTeHy3e. [lpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsAMOYTrofibHBIN TPEYTrOJIBbHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopeMa o OojblleM yrie U Oojiblieil CTOpoHe
TpeyroyibHuKa. [lepneHauKysip 1 HaKJIOHHAS
6.9 I'eomeTpruueckoe MecTo TOUYEeK. buccekTpuca yrima W CcepeaMHHBIN
NEPIEeHIUKYIISAP K OTPE3KY KaK TeOMETPHUUECKHE MECTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CcBoiicTBa. B3ammHoe
6.10 pacnoyioKeHUe OKPYKHOCTH U mnpsimoil. KacarenbHas u cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTh, BIIMCAaHHAsI B yroj. BmucaHHas u ommcaHHash OKPYKHOCTH
TPEYroJIbHUKA

BEPOATHOCTDb U CTATUCTHKA

Kon
5

IIpoBepsieMblii JJIEeMEHT COJePKAHUS
BeposTHOCTB U cTaTuCTUKA




[IpencraBieHue naHHBIX B BUE TaOJMIl, AUarpamMmm, TpaguKoB. 3aroJTHEHUE
TaOIMI], YTEHWE M MOCTPOCHHE auarpaMm (CTOJIOMKOBBIX (CTONOUYATHIX) U
5.1 KpyroBbix). UYUteHue rpaduKOB peanbHBIX HporeccoB. VI3Biedenue
uHGOpMaLMU U3 AMarpaMM M TaOJIML, MCIIOJb30BaHME W UHTEpIpeTalus
JTAHHBIX
OnwucarenbHasi CTaTUCTUKA: CpelHee apu(pMETHYecKoe, MeIHaHa, pa3max,
5.2 HauOosblllee W HauMEHbIIEe 3HA4YeHHs Habopa YHCIOBBIX JAaHHBIX.
IIpumepsl ci1ydallHOM U3MEHYNUBOCTHU
Crny4aiiHblii SKCTIEpUMEHT (OIBIT) U ciaydaiiHoe coObiTHe. BeposTHOCTh U
5.3 yacTora. Poib MallOBEpOSITHBIX M IMPAKTUYECKH JAOCTOBEPHBIX COOBITHI B
npupoie ¥ B o0mecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, BepmmHa, pedpo. Crenenp BepmuHbl. Ynciao pédep u cymMMmapHas
5.4 creneHsb BepiuH. [IpencraBnenue o cea3Hoctu rpada. Lenu n uukisl. [lytn
B rpadax. OOxox rpada (ditmepoB myth). I[IpencraBnenue 00
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouibio rpados
8 KIIACC
AJITEBPA
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBagpatHblii kopeHb u3 uucna. [loHsTHEe 00 MppaLMOHANIBHOM YHCIIE.
JlecsaTHaHbIe TPUOJIMKESHUSI MPPALMOHATIBHBIX YHCEI
CpoiicTBa apumeTHYeCKUX KBAJApPAaTHBIX KOPHEH U HX IMpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUI " BBIYUCIICHUSIM.
JlelicTBUTENbHBIE YUCIIA
13 CreneHsb ¢ 11e7bIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCa
2 Anrebpanueckue BbIpaXeHUs
21 KBagpaTHblif  TpEéXuiieH, pa3ioKeHHEe KBaJpaTHOro TpEXWwieHa Ha
MHOKHUTEITH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poou
2.3 CrnoxeHue, BBlYMTaHUE, YMHOXKEHHE, JIeJIeHUe alnredpandeckux JIpooei
24 ParmonanbHble BEIpaXXEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHUs U HEPAaBEHCTBA
31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHHMS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCA K TUHEWHBIM U KBaJAPATHBIM
3.3 [pocreiimme ApoOHO-palMOHATHHBIC YPAaBHEHHS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMsI IepeMeHHBbIMU. [Ipumeps! pemeHus cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMs NEPEMEHHBIMU
3.5 Pertenune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM crocoOom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM NTEpEMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJJHON IIEPEMEHHOU




3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKUIUU
41 [Monartue @ynknun. OOIacTb ONpeneNeHuss W MHOXKECTBO 3HAYCHUI
¢byakmur. CriocoObl 3amanHus QYHKIHI
4.2 I'paduk Gynkuu. Urenue cBoicTB hyHKIMH 10 €€ rpaduKy
4.3 [Tpumepsl rpadukoB PyHKITUN, OTPAXKAIOMIUX PeaTbHbBIE TPOIIECChI
44 OyHKIIUY, ONUCHIBAIOUINE TNPSAMYI0 W OOpaTHYIO MPOMOPLUOHAIBHbIE
3aBHUCHUMOCTH, UX TpapuKu
4.5 OyHK1Uu Y =X% Y = X?
4.6 OyHkun Y = [IX, Yy = |x]|
4.7 ['paduueckoe perneHne ypaBHEHUH U CUCTEM YPAaBHEHHM
I'EOMETPUSI
Kona IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
6.1 UYersipéxyroapauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMOyTrOIBHHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA
6.3 Tpanenusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA U  IPU3HAKHU.
[IpsimoyronbpHas Tpanenus
6.4 Meron ynBoenus Mmeauansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpeMa O MPONOPIHOHATBHBIX OTPE3KAX
6.5 Cpennue TMHAN TPEYrOJIbHHUKA U Tpanenuu. LIeHTp Mace TpeyroipHUKa
6.6 [Tomobue TpeyroapbHUKOB, Koddumuent mnomodbus. IlpusHaku mogoOus
TPeyroiabHUKOB. [I[puMeHeHe mogo0us Mpu peIeHHH MPAKTUIECKUX 33124
6.7 @opmynel IS TUIOMIATN TPEYTOJNIbHUKA, MNapajuiesiorpaMma, poMba
Tpamnenuu
6.8 CpoiictBa muomaaeil reoMmerpudeckux @uryp. OTHOIIEHHE IJIONIAAeH
MOA00HBIX PUTYD
6.9 Brruncrienue miomaien TpeyroJJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
MPAKTUYECKHX 3a/1a9
CuHyc, KOCHHYC, TaHT€HC OCTPOTO YIJia MPSMOYTOJIBHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. TpUTrOHOMETpPHUYECKHE
¢byskuu yrios B 30°, 45° u 60°
6.12 BriucanHble M LeHTpaJIbHBIE YIJIBI, YTOJ MEXIY KacaTeIbHOW M XOpOH.
VYTIBI MEXAY XOpJaMH U CEKYIIUMHU
6.13 BrnincanHble ¥ onMCaHHbIE YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue okpyKHOCTEH.
OO0u1re KacaTenbHbIE K IBYM OKPYKHOCTSIM
BEPOSITHOCTb U CTATUCTUKA
Kon IIpoBepsieMblii JJIEeMEHT COJePKAHUS
5 BeposiTHOCTh M CTaTUCTHKA
5.1 [IpencraBieHne NaHHBIX B BUJE TAOJIUIL, AUarpaMm, rpadukoB




59 MHOXKeCTBO, 3JIEMEHT MHOXECTBA, MNOAMHOXecTBo. Onepauuu Haj
MHO’KECTBaMU: 00BbEAMHEHUE, IepeceueHre, JOMOJTHEHUE
53 CoiicTBa  omepauuid  HajJ  MHOYKECTBAMM: NIEPEMECTUTENBHOE,
COYETaTEIbHOE, PACHIPEAECIUTEIBHOE, BKIIFOYCHMS
54 Hcnons3oBanue rpa(bnqecxorouHpeHCTaBneHn;{ MHOKECTB JUIsl ONHCAHUS
peabHBIX ITPOLIECCOB U SBJICHUM, IPU PELICHUHU 3a/1a4.
55 N3mepenne paccemBaHus JaHHBIX. JlUciepcust U CTaHAAPTHOE OTKIOHEHUE
4KCJI0BBIX HA0OPOB. J[MarpaMMa paccenBaHus
DnemMeHTapHbIe COOBITHS chny4aitHoro ombita. CiydaiiHbIe COOBITHSI.
56 BepostHoctu coObiTrif. ONBITEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobitusiMu. CoydaiiHelid BeIOOp. CBS3b MEXIy MaOBEPOATHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
JepeBo. CBoiicTBa J€peBbEB: €IMHCTBEHHOCTb IIyTH, CYIIECTBOBAaHUE
5.7 BUCSAYEH BEPIIMHBI, CBS3b MEX]Y YHCIOM BEPIIMH W YHUCIOM pEOEp.
[TpaBuiio ymHOeHuUs. Pemienne 3a1a4 ¢ moMoI1bo rpagos
[TpotuBomonoxHble coObiTHs. Jmarpamma Oiinepa. OObenuHeHHEe WU
5.8 nepeceyeHre coObiTuil. HecoBmecTHbie coObiTus. Dopmyna CIOXKEHHS
BEpPOSITHOCTEN
5.9 YcnoBHas BepoaTHOCTb. [IpaBuino ymHOkeHHsI. He3aBrucuMbIe COOBITHS
IIpencraBnenue H3KcliepuMeHTa B BHIE JepeBa. Pemenne 3amau Ha
5.10 HaxXO0JICHHUE BEPOATHOCTEN C TOMOILBIO IEPEBA CIyYallHOIO IKCIIEPUMEHTA,
nuarpamMm Disepa
9 KVIACC
AJIT'EBPA
Kon ITpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BIYUCICHUS
11 PamonanbHble yMcia, MppaloHaIbHbIE YKCIA, KOHEYHbIE M OECKOHEUHbIE
JIECITUYHBIE POOH
MHOXECTBO  NEHCTBUTEIBHBIX  4YMCEJ, JICUCTBUTENIbHBIC YHCIA  Kak
12 OeCKOHEUHbIE AeCATHIHbIE npodu. BzauMHO OJHO3HAa4YHOE COOTBETCTBHE
MEXJly MHOXECTBOM JEMCTBUTENBHBIX YHCET U KOOPAUHATHON MpPSMOM.
CpaBHeHUE ENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ IEHCTBUTEIbHBIMHI YU CIAMH
N3mepenus, npuOImxeHus, olueHKH. PazMepbl 00beKTOB OKPY>KAIOLIEro MUupa,
14 JUINTEILHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHHe
BEJIMYMHBI, TOUHOCTH NMpuoOIkenHus. Okpyrienue yucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BBIYUCIICHUHN
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON MEPEMEHHON
2.2 JIuneliHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIMXCA K JIMHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHM, CBOASIINXCS K KBaIPATHBIM
24 BI/IKB:a;[anTHoe YPaBHEHHUE. IIpuMepsl pelIeHHs YypaBHEHUN TpPETbEH U
YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenue npoOGHO-paliMOHAIBHBIX YPaBHEHUN




2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU M €TI0 Tpaduk
2.8 Pewienne cucreM JByX JIMHEWHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU
29 Pemefine CUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JPYroe —
BTOPOM CTENEHU
2.10 I'padpuaeckast uHTEpIpETALHS CHCTEMBI YPAaBHEHUH C ABYMsI IEPEMEHHBIMH
211 Pemenne TeKCTOBBIX 33/1a4 alreOpandecKuM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHOMN
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJHOW EPEMEHHOU
2.15 KBasnpaTHble HEpaBeHCTBA
216 I'padmueckass mHTEpHpeTalnss HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
IIepEeMEHHbIMU
3 OyHKIUU
31 Ksanparnunas ¢ynkumsa, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI
BEPLIMHBI 1apaloJibl, 0Cb CUMMETPUU MapadoJIbl
3.2 I'paduku Gyuxmii y=Kx, y=kx+b u ux cBoiicra
3.3 I'paduku Gyukumii y=k/X, y = X° 1 ux cBoiicTBa
3.4 ['paduku pyHKIIMH , 1 UX CBOWCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH
41 Omnpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BaTENbHOCTEHN. 3aqaHue
HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysioit 1 popmMyIioif N-ro yieHa
49 Apudmernueckas mnporpeccus. PopMmynbl N-ro wieHa apuMeTHUEcKOi
IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB
43 I'eomerprueckass mporpeccuss. @Popmyinbl N-TO 4l€HA TIE€OMETPUYECKOU
IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB
44 N300pakeHre wieHOB apU(PMETHUecKO M TeoMEeTpUUYECKOH Mporpeccuit
TOYKaMHU Ha KOOPJAMHATHOM MJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT
4.5 Crno’xHble MPOLIEHTHI
I'EOMETPUA
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MIPAaKTUYECKUX 3a/lad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanme mooous. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUU OTPE3KOB XOP/, TEOPEMBI O POH3BE/ICHHN OTPE3KOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bexktop, nmmmHa  (MOAy/nb) — BEKTOpa,  COHANpPAaBIIEHHbIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOKHO HANpPABICHHBIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTlepaliy Ha/l BeKTopamMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM




6.6 Koopaunats! BekTopa. CKallsipHOE MPOU3BEICHHE BEKTOPOB, IPUMEHEHUE IS
HAXOXKJCHHS JJTMH U YTIIOB
JlekapTOBbI KOOPIMHATHI HA IJIOCKOCTU. Y PAaBHEHHS MPSIMON U OKPYKHOCTH B

6.7 KOOp/MHATAaX, IEpeceueHUue OKPYKHOCTEH U MPSAMBIX. MeTO KOOPAUHAT U €r0
MIPUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JiuHa OKPYKHOCTH. I'pamycHas u paauaHHas Mepa yrja, BEIYUCIICHUE JUTHH
YT OKPYKHOCTEH

6.10 [Tnomanpe kpyra, ceKTopa, cerMeHTa

6.11 JIBYOKEHMS TJIOCKOCTH M BHYTPEHHHE CHMMETPUU (GUryp (dJIeMeHTapHbIE
npencrasienus). [lapamienshsiil neperoc. IloBopor

BEPOATHOCTDb U CTATUCTHUKA

Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA

[IpencraBnenne qaHHBIX B BUJIE TAOIHII, AUArpaMM, rpauKoOB, HHTEPIIPETAIUSI

5.1 JaHHBIX. UTeHHe U MOCTpoeHHe TaONHUILl, AUarpaMm, rpaukoB Mo peasbHbIM
JTAHHBIM

5.2 [TepecranoBkH U akTOpHa

5.3 CodeTaHus U YUCII0 COUYCTAaHUI

5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKHI

55 ['eomeTpuyeckas BeposiTHOCTh. CiydaliHbIl BBHIOOpP TOYKM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYrd OKPYKHOCTH

5.6 Ucneitanue. Ycenex u Heynaya. Cepust HCIIBITAHUIN 10 IEPBOIO ycrexa

57 Cepus ucneitannii beprymnu. BeposiTHOCTH COOBITHI B CEpUU HCTIBITAHUIA
bepnyu

5.8 Crny4daiiHasi BeJIMYMHA U pacipeiesieHue BEpOsITHOCTEN

59 Maremaruueckoe OXuJIaHUEe U qucnepcus. llpumepbl MaremMaTH4ecKOro
0’KMJIaHMSI KaK TEOPETHYECKOr0 CPETHErO 3HAUCHUS BEJTUYNHBI

510 MaremaTtnueckoe OXHAAHWE WM JUCHEPCUS CIy4alHOM BEJIMYHMHBI «YUCIO
YCIIEXOB B CEpUU UCTIbITAaHUN bepHymmny»

511 [Tonsarue o 3akoHe OosbmUX uncen. M3MepeHue BEpOSTHOCTEH C MOMOIIBIO

4acToT. Posib 1 3HaUeHUE 3aKOHA OOJIBIINX YKCEN B mpupoac n O6H.ICCTBC




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

AJITEBPA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o01mero oopazosanusi Ha ocHoBe PI'OC

VYMeHue omnepupoBaTh MOHATUAMHU: MHOXECTBO, IOJIMHOXECTBO,
olepanuy HajJ MHOKECTBAMHU; YMEHHUE OINEpUPOBATH MOHATUSAMHU:
rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yYMEHHE UCIIONb30BaTh TIpapuuecKoe IpelCTaBlICHHE
MHOXECTB JUI ONMCAaHUSl PEANbHBIX IHPOLECCOB W SIBICHHUH, MpH
pELICHUH 3a]1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClo3HaBaTb MCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPHBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATHAMU: HATYPAJIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HaTypaJbHBIX 4YHCEJN, IPU3HAKU
JETMMOCTH, TEJI0e YHCIIO0, MOAYJb YMCIla, OOBIKHOBEHHAs! IpO0b U
JecATU4Has 1po0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppaIMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBaJPATHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBUS € UYUCIAMH, CpPaBHUBAaTbh W
YIOpAIOYMBATh YHUCIIA, IPEACTABIATH 4YHMCIA Ha KOOPAMHATHOM
IPSIMOM, OKPYIVIATH YHUCJIA; YMEHHUE JeNaTh HNPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSMH, pa3I0kKeHHe MHOTOWIEHa Ha MHOXHTENH, B
TOM YHCJIE€ C HCHOJb30BaHHMEM (OPMYN Pa3HOCTH KBaJApaToB MU
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHIMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHHME PELlIaTh JUHENHBIE U KBaJIpaTHbIE YPABHEHHS,
JIpOOHO-pallMOHATIEHBIE YPABHEHHS C OJHOM NMEPEMEHHOM, CUCTEMBI
JBYX JTMHEMHBIX YpaBHEHUH, INHENHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOI, B TOM YHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX NIPEAMETOB
U TPaKTUYECKUX 3a]ady; yMEHHE MHCIONb30BaTh KOOPIUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JJISi U300pakeHUs pereHHi
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUA, TpaduK QyHKIUH, HYIH
byHKIHIH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HaWOOJbIIEE M HaWMEHbIIEe 3HAYCHMS
byHKIUY; YMEHHE OIepUpOBaThH MOHSITUSIMU: npsimast




IPONOPIHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTH4Has (QyHKIHS,
obpaTHass MPONMOPIHMOHATBLHOCTh, Tapaboma, rumepbosa; yMmeHue
ctpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku I
OIIpPENICJICHUs] CBOWCTB IPOILECCOB U 3aBHUCUMOCTEHU, IS PEIICHHSI
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE
BhIpaXaTh OPMYJIAMHU 3aBUCHMOCTH MEX/y BETHUYMHAMU

Ymenue OIepupoBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudmMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEHN, (DOPMYIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ady, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIIOK U YCIIYT, HAJIOTH, 33J]aud U3 00JaCTH YIPaBJICHUS JINYHBIMU
U CEeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBJSTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLICHUBATH I1PaBI0N0J00HOCTb
[IOJIYYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Npsmas,
oy, JOMaHasl, yroi, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHMI TPEYroJbHHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYrojibHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE€ U3 MOBCEIHEBHOM JKM3HM, Ha
HaXO0XXJICHUE F€OMETPUUECKUX BEJIMYMH C IPUMEHEHUEM H3YyUEHHbIX
CBOICTB puryp u ¢pakron

10
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YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTrOJbHUKOB; MapaJLICNFHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYISAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKH M NPSIMON; YMEHHUE PacHo3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojpobue  ¢uryp, MapaJuIeIbHOCT |
NEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOIIeM MHUpe

YMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBATh pPa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI NEepUMeTpa U IUIoUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO MapajliesienuIe a; yMeHHe MPUMEHITh MPU3HAKU
paBEeHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS UIMH, PACCTOSIHUH, IIOIAIEH

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OIIMCAaHUIO
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YMeHue omnepupoBaTh MOHATHSAMHU: MPSIMOYIOJibHas CHUCTEMa
KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpAa HAa YMCIO, CKaJSIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPhl M KOOPAUHATHI ISt
MIPEACTABJICHUS JAaHHBIX U PEIICHUS 3aJlad, B TOM YMCIIE U3 JAPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue onepupoBaTh IOHSTUAMHU: CTOJIOMKOBBIE U KPYIOBBIE
qUarpaMMbl, TaOJMIBI, cpeaHee apudMeTHuecKoe, MeAHuaHa,
HauOoJIplllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEoOpPa3OBHIBATH
MHPOPMALIMIO, NPEACTaBICHHYI0 B TaOIMLaAXx U Ha JAudarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclO3HaBaTh HW3MEHUYUBBIE BEJIUYMHBI B
OKpYXarolleM MUpe

15

YMeHne onepupoBaTh MOHITHUSMU: CIYYAHHBIM OMBIT (CIy4aliHBINA
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYaiHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbITaxX ¢
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pEIIaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
MpaBuja YMHOXKEHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX
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I'EOMETPUA

Kon
NpoBepPsieMoro
TpeOOBaHNS

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJla4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU
B HCKYCCTBE, OIIMCHIBATH OTHAECIBHBIEC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIyYeHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMBbI OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOMKECTBO, ITOAMHOXECTBO,
orepanuy HajJ MHOKECTBaMHU; YMEHHUE ONEepUPOBATH MOHATUSMHU:
rpad, cBsI3HBIN rpad, nepeBo, MUK, TPUMEHATh UX MpPU PELICHUH
3ajja4; yYMEHUE HCIOJIb30BaTh TIpapHUuecKkoe Ipe/ICTaBICHHUE
MHOXECTB [yl ONHMCAaHUS PEANbHBIX MPOIECCOB M SIBICHHUH, MpH
pelleHnH 3a1a4 U3 IpYTuX y4eOHbIX MMPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHE pPAaclO3HaBaTb HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, NMPUBOJIUTH NPHUMEPBl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHNS BbICKA3bIBAHUI




YMeHue OonepupoBaTh MOHATUAMU: HATYPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HAaTypaIbHBIX 4YHUCEN, HPU3HAKU
JeTMMOCTH, IEJI0e YHUCIIO0, MOAYJb YMCIa, OOBIKHOBEHHAs! IpO0b U
JecATUYHas Apo0b, CTAHJAPTHBIN BUJ YKMCIIA, PALMOHAIBHOE YUCIIO,
UppalMOHATIFHOE YHCIIO, apHU(PMETHUYECKUH KBaJPAaTHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBUS € YWCIAMH, CpPaBHUBAaTbh W
yIOpAIOYMBATh YHUCIIA, IPEACTABIATH 4YHMCIA Ha KOOPAMHATHOM
IPSIMOM, OKPYIVIATH YHUCJIA; YMEHHUE JENIaTh NPUKUIKY M OLEHKY
pe3yJibTaTa BBIYMCIEHUN

VYmenune ONCpUPOBATh MOHATUAMMU: CTCIICHL C LECJBIM ITIOKA3aTCJICM,
apu(METHUECKUI KBaIpaTHBIN KOPEHb, MHOTOWICH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTCTIICHH
OoJIbIlIC ©MHMIIBI, YMECHHE BBINOJHATH Pacu€Thl 1O (opmysam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PANMOHAIBHBIX BBIPAXKCHUN U
BBIPOKEHUI C KOPHSMH, Pa3I0OKEHUE MHOTOYWICHA HA MHOXHTEJIH, B
TOM 4YHCIIE C HCIOJIB30BaHHEM (HOpMYN PAa3HOCTH KBAJAPaTOB M
KBaJ[paTa CyMMBbI H Pa3HOCTH

VYMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PEIlaTh JUHEHHBIC U KBAaJIpaTHbIE YPABHEHHUS,
JIPOOHO-PANMOHAIBHEIC YPAaBHEHUS C OJHON NEPEMEHHOM, CHCTEMBI
JBYX JIMHEMHBIX YPaBHEHUH, INHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE W JPOOHO-palMOHANBHBIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3a]ady; yMEHHE MHCIIO0Nb30BaTh KOOPJAUHATHYIO
OPSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs! peleHHi
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAME: QYHKIUS, TpaduK QYHKINH, HYJIN

byHKLHY, IPOMEXYTKH  3HAKOIOCTOSHCTBA,  IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIlIEe W HAaUMEHbIIEE 3HAUYEHUS
byHKLINY; YMEHHE OIepUPOBAThH MOHSATUSMHU: npsmMas

MPOMOPLUOHAIBHOCTD, JINHENHHAs (PYHKIINS, KBagpaTuyHas QyHKINS,
oOpaTHasi MPOMOPLUUOHAIBHOCTh, Mapaloiya, rumepbosa; yMmeHHe
CTpOUTh Trpapuku  (QYHKIMM, HUCHONB30BaTh Tpapuku s
OIpe/IeNIEHUs] CBOMCTB IPOILIECCOB U 3aBUCUMOCTEM, NJIsl pelleHus
3ajjay U3 JPYrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHHE
BbIpaXaTh (OpMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEA0BAaTENbHOCTEH, (HOPMYIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 337134, B TOM YUCIE 33Ja4 U3 JPYTrux
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHne pemars 3aa4u pa3HbIX THUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
IO W 4YacTH, NBIDKEHUE, paboTy, IEHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCIIyT, HAJIOTH, 3aJ[a4K U3 00JIaCTH YIIpaBICHUS JIMYHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI IO YCIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUY€HHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJYYECHHBIX PE3YJIbTATOB
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YMeHue onepupoBath NOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, IpsIMasi,
oyd, JIOMaHas, yTOJI, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,
HPSMOYTOJIbHBIM TpeyrojbHUK, MeIuaHa, OHUCCEKTpuca U BbICOTA
TPEYroJbHUKA,  YETBIPEXYTOJIBHUK,  IapajuiejgorpamM,  pomo,
OPSIMOYTOJIBHUK, — KBajpar, Tpalelus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHME pelIaTh 3aladd, B TOM YHUCIIE U3 IIOBCEJHEBHOW JKHU3HM, Ha
HaXO0X/IEHNE F€OMETPUYECKUX BEJIUYHUH C IPUMEHEHUEM U3YUYEHHBIX
cBoMCTB (huryp u hakToB

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJ MEXIy TNPSIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, NOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMO; YMEHUE PacliO3HABAaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  mHapaulelbHOCTh U
HEPICHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MUPE

YMeHue onepupoBaTh INOHATHAMM: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJa, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOIIAb;
YMEHHUE OLICHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M ILIOLIaAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesenuIea; yMEHUE MPUMEHITh PU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopeMy [ludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS
BBIUMCJICHMS JUIMH, PACCTOSIHUH, ILIOIAICH

YMeHue wu300paxarb IJIOCKHE (UIypsl M HMX KOMOMHaIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHUMBOJILHOMY OIIMCAHUIO

13

YMeHHe onepupoBaTh IMOHATHAMHU: INPAMOYTOJbHAs CHCTEMa
KOOPJMHAT, KOOPJAWMHAThl TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEIECHUE BEKTOpa Ha YHCIO, CKaJspHOE IIPOU3BEIECHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAWHATHI IS
MIPEACTABJICHUS JAHHBIX U PEIICHMS 3aJay, B TOM YKCIIE U3 JPYTUX
y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU

14

15

YMeHue onepupoBaTh TMOHATUSMHU: CTOJIOUMKOBBIE U KpPYrOBBIE
IMarpaMMmbl, TaOJIMIbI, cpeAHee apudMeTHueckoe, MeaAHaHa,
HauOoJbIlIee U HaMEHbIIIEe 3HAUYEHHUs, pa3Max 4HUCIOBOrO Habopa;
yMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATh M  IMPeoOpa3OBBIBATH
uH(pOpMalMIO0, TPEJICTaBICHHYI0 B TaOiauIlaX UM Ha Jauarpammax,
OTpaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX MPOLECCOB U
SBJICHUN; yMEHHE pacrno3HaBaTh H3MEHYUBBIE BEJIMYUHBI B
OKpYXaroIleM MUpe

YMeHue oneprupoBaTh MOHATUAMM: CIyYalHBIM ONBIT (CIIydaiiHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COObITHE (PJIIEMEHTAapHBI MCXOJ)
CIIy4alfHOTO OMbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOJIWUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITax c
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHE pelaTh
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3aJ]aud METOJI0M OpPTaHU30BAHHOTO Mepedopa U C UCIOJIb30BaHUEM
MpaBUja YMHOXXEHUS; YMEHHE OLEHHUBATh BEPOSTHOCTH pEaIbHBIX
COOBITUH U SIBJICHUI, IOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEII U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

YMmeHue BbIOMpaTh MOAXOASIIUN W3YYEHHBIM METOJ AJisi pelleHus
3a/1a4d, TPUBOJAUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIEC U KHU3HU, PACIIO3HABATH MPOSBICHHE 3aKOHOB MaTeMAaTHUKH
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIC BBIJAIOIINECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJI¢ Pa3BUTHUSI MAaTEMaTUKU KaK HAyKH, IPUBOJUTH
NpUMEpbl  MaTeMaTUYECKUX  OTKPBITMM W WX  aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUH

BEPOATHOCTDb U CTATUCTHUKA

Kon
NMPoBePSIEeMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEr0
o0pa3zoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IMOHATUAMHU: MHOXKECTBO, IOJMHOXECTBO,
oriepanuy HaJl MHOKECTBAMH; YMEHHE OIEPUPOBATH MOHATHUSMU: Tpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHSTh UX IIPU PEUICHUH 33]1a4; yMEHUE
UCIIOJIb30BaTh TpaduuecKkoe MPEICTABICHHE MHOXKECTB JUIsI OIHCAHUS
pealbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX
MIPEAMETOB

YMeHHe onepupoBaTh IMOHATHUAMM: OIPEIEICHUE, aKCMOMa, TEeOpeMa,
JI0Ka3aTeNIbCTBO; yYMEHHME  pPACIO3HAaBaTb MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IPHUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUN

YMeHue OonepupoBarh IOHATHSAMU: HATypPAIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHUCJIIO, IEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEITUMOCTH,
1eJI0e YUCI0, MOAYJb YKcia, OOBIKHOBEHHAs IPOOb U AecITUYHAS ApOOb,
CTaHIAPTHBIA BUJI YHACIIA, PALIMOHAIBHOE YMCIIO, MPPALMOHAIBHOE YHCIIO,
apuMeTHUeCKUil KBaApaTHBIM KOPEHb, YMEHHE BBIMOIHATH IEHCTBUS C
quciiaMu, CpaBHUBATh W YIIOPAAOYMBATH 4YHCJA, IPCACTABIIATE YKCIa HA
KOOPAMHATHOW MPSAMOM, OKPYIVIATh YMCIA; YMEHUE AeNaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHHI

YMeHue ornepupoBaTh IMOHATUSMU: CTENEHb C IEJIbIM II0Ka3aTeleM,
apudMeTHUeCKuil KBaJapaTHBIH KOpPEHb, MHOTOWIEH, aireOpandeckas
JIpo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJiblie
eIMHUIIbI; YMEHHE BBIOJIHATH pacu€rsl no ¢opmysam, mpeodpa3oBaHus
LENbIX, TPOOHO-PAllMOHANBHBIX BBIPAXKEHUNW U BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHNE MHOTOWIEHA HA MHOYKUTENHN, B TOM UHCJIE C UCIOIb30BAHUEM
(dbopMyJ pa3HOCTHU KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh MOHATHSMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C
OJHOM MEPEMEHHOMN, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
yMEHHE peliath JHHEHHBIE H KBaJpaTHBIE YpaBHEHHUS, JPOOHO-
palMOHAJIIBHBIE YpPAaBHEHHUS C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JIMHENHBIX ypaBHEHWM, JMHEWHBbIE HEPABEHCTBA U HMX CHCTEMBI,




KBaJpaTHbIC U IPOOHO-palMOHATILHBIEC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE MIPH PELIECHUH 33a]a4 U3 IPYTUX MMPEIMETOB U MPAKTUYECKUX
3a]1a4; YMEHHUE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJAUHATHYIO
IJIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHU, HEPAaBEHCTB U CUCTEM

VYMeHHe omepupoBaTh MOHATUSAMH: (GYHKIUS, Tpaduk (QYHKIUH, HYIH
(byHKINH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHMA,
yObIBaHMsI, HauOoJblllee W HaUMEHbIIEe 3HAueHHs (YHKIMHU;, yMEHHE
ONCprUpoOBaTh IMOHATHAMHU: HpsAMad NPOHNOPHHUOHAIBHOCTD, JIMHEHHAs
byHKIMsA, KBajgpaTuyHas (YHKUOUS, oOpaTHas NPONOPUHUOHAIBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduku yHKIHIA, HCTIOIB30BaTh
rpaguku JUIS ONpeAeTeHUs] CBOWCTB HPOLECCOB M 3aBHCUMOCTEH, IS
pelieHns 3a/1a4 W3 JPYTUX YYeOHBIX MPEIMETOB M pealbHOW KHU3HH;
yMEHHE BBIpaXaTh GOPMyJIaMH 3aBUCHMOCTH MEKIY BETMUYHMHAMH

Ymenue OIepUpPOBaTH MOHSTUSMU: MOCJIEZIOBATEIbHOCTb,
apudMeThUecKasi ¥ reoMeTpuuecKasi Iporpeccuu; yMEHHE UCIOIb30BaTh
CBOIICTBa MocneAoBaTeIbHOCTEH, (POPMYIIBI CYMMBI U OOILIETO YJieHa MpH
pelIeHUH 3a7a4, B TOM YHUCJE 3a7a4 U3 JPYrUX Y4eOHBIX MPEIMETOB U
peabHOM KU3HU

YMeHue peuars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4acTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOUMOCTb IOKYIIOK U YCIIYT,
HAQJIOTH, 33Jayd M3 OOJIACTH YIPABICHHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIIOBHMIO 3aJa4M, MCCIIEIOBAThb IIOJYYEHHOE pELICHUE U
OLICHUBATh [IPaBAOI0I00HOCTh MOJIYYEHHBIX PE3YJITATOB
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YMeHue onepupoBaTh NOHATUAMU: GUTypa, TOUKA, OTPE30K, Npsmasi, 1y,
JOMaHasi, YroJ, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOCIPECHHBIA H
PaBHOCTOPOHHHMH  TPEYrOJbHHMKH,  TPSAMOYTOJIEHBIH  TPEYroJbHUK,
MenuaHa, OWCCEKTpHCa M BBICOTA TPEYTOJNBHUKA, YETHIPEXYTOJIHHHUK,
napaujenorpaMM, — poM0O,  NPSAMOYTOJbHHUK,  KBajJpaT, Tpamneuus;
OKpPY)KHOCTB, KpYT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HaXOXXJEHHE T€OMETPUYECKHX BEIUYMH C MPUMEHEHHUEM H3YyYeHHBIX
CBOWCTB GUryp u (pakToB

YMeHHe onepupoBaTh MOHSATHUSMHU: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYTrOJbHUKOB; NapaIeIbHOCTh U MEPHEHIUKYIAPHOCTh NPSIMBIX, YTOJ
MEXIYy NPSAMBIMH, TMEPHEHAUKYISIp, HAKJIOHHAsA, MPOEKIHs, Mojaooue
¢buryp, momoOHbBIE TPEYTOJIBLHUKH, CUMMETPUSI OTHOCUTEIBHO TOYKU U
npsIMOM; yMEHHE pAaclo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M T0j00ue
¢buryp, mapamuieaTbHOCTh U MEPIIEHIUKYIISIPHOCTD MIPSIMBIX B OKPYKAIOIIEM
MHpE

YMeHue onepupoBath MOHATHAME: AJIMHA, PACCTOSIHHUE, YTOMI (BeTUYHHA
yTJla, CHHYC U KOCUHYC yTJjla TPEYroJIbHUKA), TUIOMIAh; YMEHHE OIICHUBATh
pa3Mepbl TPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
MPUMEHATH (HOPMYJIBI IEPUMETPA U TUIOIIAJH MHOTOYTOJBHUKOB, JIJTUHBI
OKPYXHOCTH W  IUJIOIIaAd  Kpyra, oObeMa  MpsSIMOYTOJBHOTO
napajiesienuIiea, yMEHHE  MNPUMEHSATh  NPU3HAKKM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYTrOJbHHUKA, TEOPEMY
[Tudaropa, TpuroHOoMeTpUUECKHE COOTHOIICHUS ISl BHIYUCICHUS JJTHH,
PacCTOSHUH, IO
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15
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YMmenue u300paxaTh IUIOCKHME (QUIyppl W WX  KOMOHMHALUH,
NPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB ¥  OJJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY  WIIH
CHMBOJIbHOMY OITCAaHHIO

YMeHue onepupoBarh MOHATHAMU: MPSMOYTOJbHAs cUCTeMa KOOPAMHAT;
KOOPJAMHATHI TOUYKH, BEKTOpP, CyMMa BEKTOPOB, POM3BEACHUE BEKTOpa HA
YHCII0, CKAJsipHOE IIPOM3BEIECHHE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPJIMHATHI JJIsl IPEJICTABIICHUS TaHHBIX U PEILICHUs 3a/1a4, B
TOM YHUCIIE U3 IPYTUX Y4EOHBIX MPEAMETOB U peaibHON KUIHU

VMeHHe onepupoBaTh MOHATUSIMH: CTOJIOMKOBBIC U KPYTOBBIC THArPaMMBbI,
TaOJIMIBI, CpelaHee apuMETHUeCKoe, MeIuaHa, HauOoNbIIee W
HaMMEHbIIICe 3HAYCHUS, pa3Max YHCIOBOrO Habopa, yMEHHE H3BJICKATh,
HUHTEPIPETUPOBATH M MTPEOOPa30BhIBATh HHPOPMALIUIO, MIPEICTABICHHYIO
B Ta0JIMIIaX M HA TUarpaMMax, OTPaXKaroIyto CBONCTBA U XapaKTePHUCTHKH
PCAJIbHBIX MPOLCCCOB U ﬂBJ’IeHHfI; YMCHHUEC paciio3HaBaTb HM3MCHYHBBLIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

VYMeHue onepupoBaTh IMOHATUSAMH: CIY4YalHBIA ONBIT (CIay4alHBINA
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CJIy4alfHOTO OMbITa, CIy4aiiHOE COObITHE, BEPOSITHOCTb COOBITHS, YMEHHE
HaxXxoauThb BCPOATHOCTHU CﬂyqaﬁHbIX CcOOBITHH B OIIbITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE PellaTh 3a1a4K
METOZI0OM OpPraHM30BaHHOIO IIepedopa M C MCIOJb30BaHMEM IIPaBUIIA
YMHOXXEHUS; YMEHHME OLIEHUBAaThb BEPOATHOCTH pEabHBIX COOBITUH U
ﬂBHGHI/H\/JI, IMOHUMAThb POJIb NPAKTHUYCCKU JOCTOBCPHBIX U MAJIOBEPOATHBIX
COOBITUIl B OKpYXaloIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHIi; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENI U €ro
POJIbIO B MACCOBBIX SIBJICHUSIX

YMeHue BIOupaTh MOIXOANIUN U3YISHHBIA METO/I JJISl pEelIeHUs 3a/1a4H,
MPUBOJIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U
J)KA3HU, PACIlO3HABaTh MPOSBJICHUE 3aKOHOB MAaTE€MAaTUKU B HCKYCCTBE,
ONMCHIBATh OTAEJBHBIE BBIJAIOIIMECSA PE3YyJIbTATHI, IOJYYEHHBIE B XOJ€
pPa3BUTHS MAaTEMAaTUKHU KAK HAYKH, TPUBOJUTH MPUMEPHI MATEMATHYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

AJITEBPA
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BIYUCICHUS
11 Harypasibnblie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
19 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOM, TIPOLEHTHl, OECKOHEYHBIE
NepUOANYECKHE TPooH
13 Panmonaneupie uncia. Apudmernyeckue omnepanud ¢ paluoHaJIbHBIMU
quciIaMu
14 JleiicTBuTenbHbie Yncia. ApuMETHUYECKHE ONepaluu C JIEHCTBUTECILHBIMU
YHClIaMU
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYIICHWS, NMPUKHAKA H OLeHKa
pe3ysibTaTa BRIYUCICHUN
2 AnreGpanyecKue BhIpaKEeHHs
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHSI C IEPEMEHHBIMH )
29 Cremnenb ¢ nensiM mnokazareneMm. CTeneHb C palMOHAIbHBIM MOKA3aTEeNeM.
CBolicTBa CTENEHU
2.3 MHorousIeHbI
2.4 Anrebpanyeckas ApoOb
o5 Apudmernueckuii  KOpeHb  HaTypaidbHOH  cremeHu.  JleiictBus ¢
apupMeTHIECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Lenbie I/Iv21p06HO-paHI/IOHaJ'II>HI>Ie ypaBHeHUs1. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUU
32 Ilenbie u npoOHO-panOHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
HEPABEHCTB
3.3 Pemenne TekCTOBBIX 3a1a4
4 UucnoBsle NOCIE10BATENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
49 Apudmernueckass M reomerpuueckas mnporpeccuu. dopmyna CI0XKHBIX
IIPOLIEHTOB
5 DyHKIMH
OyHKus, cnocodsl 3amanus GyHkuuu. ['paduk  dyakuun. OOIacTh
oTpeieNieHus: U MHOXecTBO 3HaueHul ¢pynkuuu. Hynu pynkun. [IpomexyTku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbI U
MUHUMYMbI (yHKuMU. HaunOosnbliee u HauMeHbIlIee 3HaYeHUE (YHKIHMU Ha
IPOMEXKYTKE
6 KoopauHatsel Ha IPsIMON U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GpUrypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK




7.3 MHOroyrojasH1UKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuuecKuX BEIUYHH
7.6 BekTopspl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTH
8.3 KomOunaropuka
8.4 MHo>ecTBa
8.5 ['padsr
I'EOMETPUA
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BIYKACICHUS
11 Harypasibasle u nensie yncna. [Ipu3Haky JenMMOCTH LEIIbIX YUCEI
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEUHbIE
HEepUoIM4YeCcKue Ipoou
13 PanmonanbHpie uucna. ApupMmeTHyecKue OIepauud C paUdOHAIbHBIMU
YHCIIaMH
14 JleiicTButenpHbie Yncia. ApuMETHUSCKUE ONEepaluu C JEeHCTBUTCIBHBIME
YHCIaMU
15 [TpubmmxEéunsie BBIYHCICHNA, NPABUJIA OKPYIJICHHS, NMPHKHAKA M OLCHKA
pe3yJbTara BHIYMCICHUN
2 AnrebpanuecKue BbIpaXKEHUS
2.1 BykBeHHbIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)
99 Crenenp ¢ nenbiM nokazateneM. CTeneHb € palMOHAJIBHBIM IOKa3aTeNeM.
CBolicTBa CTeNEHH
2.3 MHorousneHsl
2.4 Anrebpanueckast 1poOb
o5 Apudmernueckuif  KOpeHb  HaTypaJdbHOM  cremeHu.  [leiictBus ¢
apu(METHIECKUMH KOPHSIMHU HATYPAIBHOH CTETICHN
3 YpaBHEHUS U HEpAaBEHCTBA
31 Lenbie I/IV)IpOGHO-paHI/IOHaJ'II)HBIe ypaBHeHUs1. CHCTEMBI W COBOKYITHOCTH
ypaBHEHUH
39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Penrenne TekCTOBBIX 3a4a4
4 YucoBbIie IOCIEI0BATEIFHOCTH
4.1 [TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUS MTOCIIeI0BATEIbHOCTEN
42 Apudmernueckass M reomerpuueckas mporpeccurd. Dopmyna CIOXHBIX
IIPOIICHTOB
5 DYHKIHI




OyHkus, crnocoObl 3amanus GyHkiuu. ['padux  ¢dyakmuu. OO6nacth
ompeneseHus: U MHOKeCTBO 3HaueHuH Gynakuuu. Hynmu ¢ysakiuun. [TpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MuUHUMYMBbI (yHKIMK. Hambosblnee u HauMeHbllee 3HAYeHHE (YHKIMHM HA
IPOMEXKYTKE
6 KoopaunaTsl Ha IPsIMOM U INIOCKOCTH
6.1 KoopaunaTtHast npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHHUK
7.3 MHOTOYTOIbHUKH
7.4 OKpYXHOCTh B KPYT'
7.5 H3mepeHne reoMeTpuuecKiX BeJINUrH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr

BEPOATHOCTDb U CTATUCTHUKA

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u niensie yncina. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI, OECKOHEUHbIE NEPUOANYECKUE
apodu
1.3 PanmonaneHble uncna. Apudmernyeckue onepanuy ¢ palroHaIbHBIMU YUCIaMU
14 JeiictButenpHble uyncia. ApudMeTHYECKHE OmNepanuud C JACUCTBUTEIbHBIMU
qKCIIaMU
15 [Tpubnuxénnpie BBIYMCIICHHA, TNpaBUIa OKPYIVICHHA, NPUKMIKA U OleEHKA
pe3yJsibTaTa BHIYUCICHUN
2 Anrebpanyeckue BbIpaXXEHUS
2.1 BbykBeHHbIe BbIpakeHHUs (BbIPaXKEHUSI C IEPEMEHHBIMU )
29 Crenenb ¢ uenbiM MnokaszarteneM. CTeNeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
CBolicTBa CTENEHU
2.3 MHorouseHbl
2.4 Anrebpandeckas 1po0b
25 ApudpmeTnueckuii KOPCHB HaTypasibHOM creneHu. JleiicTBus ¢ apudmMeTndecKuMu
KOPHSIMH HAaTypaJbHOW CTENIEHU
3 YpaBHEHMsI U HEPABEHCTBA




Lenbie u apoOHO-panmoOHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH

3.1 .
ypaBHEHHI
39 Lenble u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 33124
4 YucnoBblie OCIEI0BATEIIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOILIEHTOB
5 OyHKIIUA
dyHK1UA, criocoOsl 3ananus GyHkuun. ['paduk ¢ynkiun. O61acTs onpeaeieHus u
51 MHOeCTBO 3HaueHu# pynkuuu. Hymu ynkmun. [IpoMexxyTKy 3HAKOTIOCTOSIHCTBA.
[IpoMexyTK MOHOTOHHOCTH (YHKIUU. MakCUMyMbl U MHUHUMYMbI (DYHKIIHH.
Haubonpiiee 1 HauMeHblee 3Ha4YeHUE (PYHKIIUU Ha TPOMEKYTKE
6 Koopaunats! Ha IpsIMOM M INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuueckue Gurypsl U UX CBOICTBa
7.2 Tpeyronbauk
7.3 MHOTroyrojabsHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYHUH
7.6 BexTopsl Ha T10CKOCTH
8 BeposiITHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomoOunatopuka
8.4 MHoxecTBa
8.5 I'padbr
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