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IMOACHUTEJBHAS 3AITUCKA

PaGouas mporpamma mo ydeOHoMy mpeamery «Maremaruka» s /-9
KJ1accoB pazpadotana B cooTBeTcTBUU ¢ DI'OC ocHOBHOTO 00111€TO 00pa3zoBaHus,
dbenepanbHOl pabouel mporpaMMor 1Mo ydyeOHOMY mpeameTy «MaremaThka
(6azoBbIli  ypoBeHb) ((enepanbHas paboudas mporpamMma ydeOHOro Kypca
«Anredbpa» B 7-9 kiaccax, (enepanpHas pabodasi mporpamma yyeOHOro Kypca
«I"'eomeTpusi» B 7-9 kiaccax, denepaibHas pabodas mporpaMma yudeOHOTO Kypca
«BeposTHOCTh U cTaTUCTHUKA» B 7-9 Kiaccax), IPUMEPHOM MPOTrpaMMbl OCHOBHOTO
o011ero o6pa3oBaHusi, HA OCHOBE aBTOPCKUX pabovMX Mporpamm:

o «Anrebpa. CoopHUK pabouux mporpamm. 7-9 kiaccel: yuedOHOE mocodue st
obmreoOpa3zoBarenbHbIX opranu3anmii / [cocT. T.A. bypmuctposa]. — 3-¢ uzn. M.:
[Tpoceemenne, 2016.-96¢.»;

* «['eometpusi. COopHUK paboumx mporpamm. 7—9 kmaccel : yueb.nmocobue
1 obmeoOpa3oBar. opranm3anuii / [coct. T. A. Bypmucrtpora]. — 4-e¢ wu3f.,
nepepadb. — M. : [Ipocsemenue, 2018 — 94 c.».

[IpenonaBanne maremaTukd B /-9 Kilaccax OCYHIECTBIISIETCS MO y4eOHO-
METOMYECKOMY KOMIUJIEKTY:

e Anrebpa. 7 kimacc. YUeOHMK Il ydammxcs oO0Ieo0pa3oBaTelbHbIX
yupexaenuii / FO.H.Makapsrues, H.I'. Munmiok, K.1. Hemkos, C.b.CyBoposa -
M.: IIpocseuienue;

e AnreOpa - 8 Kiacc: y4eOHMK HJisi ydaliuxcs 00I1eo0pa3oBaTEIbHBIX
yupexaenuit / KO.H.Makapsrues, H.I'. Munmiok, K.M. Hemkos, C.b.CyBoposa -
M.: IIpocaenienue;

e Anrebpa — 9 xiacc: yd4eOHMK ISl ydamuxcs o01eo0pa3oBaTebHbIX
yupexzaenuii / FO.H.MakapsrueB, H.I'. Mungiok, K.JM. Hemkos, C.b.CyBoposa -
M.: IIpocBeuienue;

e [‘eomerpusi. 7-9 KJIACCBL: yueO. TUISt ydalmxcs
obmeooOpaszoBar.opranuzanuii / JI.C. AranacsH, B.®. byry3os, C.b. Kamomies u
np.- 6-e m3a. - M.: IIpocsemnienue;

e BepostHOoCTh M cratucTHKa 7-9 Kiacchl (0a30BBIM ypOBEHB): y4deO. mJIs
obmeo6pa3oBarenbHbIX opranu3anuii / U.P. Beiconkmii, 1.B. Slmenko, mox pes.
N.B. Amenko — M.: IIpoceenenue.

Jlannast paboyasi mporpamMma paccuuTaHa Ha 576 4acos:

e B [/ kijacce — 5,5 yacoB B Hexenmwo (34. — anrebpa, 24. — reomerpus, 0,54. —
BEPOSITHOCTh U CTaTUCTUKA B 1 U 2 yeTBepTsX), Bcero 186 yacoB B yueOHBIH roz;

e B 8 kiacce — 6 yacoB B Heaeno (3u. — anredOpa, 24. — reomerpus, l4d. —
BEPOSITHOCTh U CTaTUCTUKA), Bcero 204 yaca B yueOHbIil roz;

e B 9 kinacce — 5,5 yacoB B Hexemwo (34u. — anrebpa, 24. — reomerpus, 0,54. —
BEPOSITHOCTh U CTaTUCTUKA B 1 1 2 yeTBepTsx), 186 yacoB B yueOHBIi ro/.

[TnanupoBanue pabodeil mporpaMmbl BKIIOUAET MPOBEACHUE KOHTPOJIBHBIX
paborT:

e 7 KJacc: KOHTPOJIBbHBIX padoT — 15 (mo anredpe - 10, mo reomerpuu — 5, 1o
BEPOSTHOCTH U CTATHCTHUKE - 2);



e 8 Kyacc: KOHTPOIBHBIX padoT — 15 (mo amrebpe - 10, mo reomeTpun — 5, MO
BEPOSATHOCTH U CTATUCTHKH - 1);

e 9 KJacc: KOHTPOJIbHBIX pador — 12 (mo anredbpe — 8 (B TOM dHCIE TO
BEPOSATHOCTH U CTATUCTHKH - 1), Mo reomMeTpuu — 5).

Jnst usydeHuss ydeOHoro kypca «BeposTHOCTP W cTatucTukay B
TeMaTU4YeCKOe TUTaHUpOBaHUE 1Mo «MaTeMaTuke) BHECEHbl U3MEHEHUS:

7 Kkiacc

«Anredpa»

- COKpAILlEHO KOJMYECTBO YacOB B pasnenax: «BpIpakeHus, TOXIECTBA,
ypaBHEHUS» - Ha 4 yaca I BBEJICHUS Pa3esioB MO BEPOSITHOCTH U CTATUCTUKE —
«CnyyaiiHass U3BMEHUUBOCTBY (4 dYaca); y4eOHbBIH MaTepuasn mo Temam «CpemHee
apupmeTnyeckoe, pazMax H Moaa», «MeamaHa ~Kak ~ CTaTHCTHYECKas
XapaKTepUCTUKay pasjena « BoipaxkeHus1, TOKeCTBA, ypaBHEHUs» OyJIeT U3yUYeH B
paMKkax yaeOHOTo Kypca « BeposiTHOCTb U CTaTUCTHKAY;

«I"'eomeTpus»

- COKpAILIEHO KOJIMYECTBO 4acoB B paszeine: «IloBropenue. Pemenue 3amau»
- Ha 6 4acoB JIJisi BBEJCHUS Pa3/IesiOB 10 BEPOATHOCTU U CTaTUCTHKE — «BBenenue
B Teoputo rpadoB» (2 uaca), «Cmyuaiinbie coObiTusl. BeposiTHOCTh M 4"acToTa
ciydaitHoro coOwiTHs» (2 yaca), «O0001IeHue, cucteMaTu3amus» (2 Jac).

8 kinace

«Anredpa»

B pazaene «CTeneHb ¢ UeabIM MOoKa3aTeseM. DJIEMEHThl CTATUCTUKUY) TEMbI
ypokoB «COOp U rpynnmupoBKa CTAaTUCTUYECKUX JAHHBIX» - 2 yaca, «HarmsaHoe
MPEICTABICHUE CTATUCTUYECKOW HH(pOpMaLMKU» - 2 yaca OyleT U3y4eH B yueOHOM
Kypce «BeposSTHOCTh U CTaTUCTHKa», OITOMY JAHHBIE TEMbl 3AMEHEHbBI Ha TEMbI
«CBOMCTBa CTEMEHM C IEJIbIM TToKa3aTenemM» - 2 yaca, « CTaHIapTHBIM BUJ YHUCIa»
- 2 yaca;

9 kiace

«Anrebpa»

B pazzen «IeMeHThl KOMOMHATOPUKHU U TEOPHUH BEPOSITHOCTEH» J00aBIICHO
2 yaca 3a CYET COKpallleHUsI KOJu4YecTBa yacoB pasjena «[loBropenne» Ha 2 yaca.

B CBA3U C M3YyUYECHHEM Kypca «BepoATHOCTh U CTAaTUCTHKA» B KaJeHAAPHO-
TEMaTUYEeCKOe IJIaHUpOBaHME NI 9 kiacca pabodeil mporpaMMbl O Y4EOHOMY
npeamerty «MaremaTrka» (yueOHbIH Kypc « AnreOpay) BHECEHbI M3MEHEHUS:

- 100aBJIEHBI TEMBI K YpOKaM paszzena « QINeMEeHTbl KOMOMHATOPUKU U TEOPUU
BEpOSITHOCTEW» (yueOHBI Kypc «Anredpa») u3 pas3iesioB Y4eOHOTO Kypca
«BepoATHOCTh W CTaTUCTHKa»: «JIEMEHTbl KOMOMHATOpUKM» - 3  yaca,
«I'eometprueckass BEpOSITHOCTB» - 2 yaca:, «Mcoeitanus bepHymim» -3 daca,
«Crnydaiinas BenuuuHay - 4 yaca, «O6o01eHue - 2 yaca:

VYpoxk Nel33  «Pemenue 3agay  Ha  IEpeUYUCICHUE  KOMOWHAITWM.
Kom6unaropnoe npasmio ymHoxenus. [lepecranoBku. ®akropuan. Coueranus u
YHCJIO COUCTAHUI;



Ypok Nel34 «Tpeyronsuuk Ilackans. [Ipaktudeckast pabota «Beraucnenwue
BEPOSITHOCTEN C UCIOJIb30BAHUEM KOMOMHATOPHBIX (PYHKITUI»;

VYpok Nel36 «Pemenue 3a1a4 Ha TPUMEHEHUE YK CIIa COUETAHUIN;

Ypok Nel38 «I['eomerpuueckas BeposiTHOCTb. CiydailHbI BBIOOp TOYKHU W3
(burypsl Ha TJIOCKOCTH U3 OTPE3Kay;

Ypok Nel39 «CnydaiiHblii BBIOOp TOYKM U3 (PUTYpHl HA TIOCKOCTH U3 JAYTH
OKPYKHOCTHY;

VYpok Nel4l «PemeHue 3amau Ha HAXOXKJICHHE BEPOSTHOCTEW B OIBITaX.
Hcnbrtanus. Ycnex n Heynada. Cepust UCIIBITAaHUH 10 IEPBOTO YCIIEXay;

VYpok Nel43 «HMcnowitanus bepnymnu. BepositHocTn coObITHII B cepun
ucnbitanuit bepaymnu. [lpaktuueckas padota «cnbitanus bepaymny;

VYpok Nel44 «PenieHne nNpakTUYECKUX U MPUKIIAHBIX 33/1a4»;

Ypoxk Nel46 «CiyqaiiHasg BEnMM4YMHA U PACIIPENEIICHUE BEPOSITHOCTENY;

Vpok Nel48 «MaremaTtuueckoe OXUJAHUE U JHUCHEPCUS CIIy4yalHOU
BEJINYMHBI»;

VYpok Neld9 «Marematuueckoe OXUJAHUE U JHUCHEPCUS CIIy4yalHOU
BEIMYMHBl KaK TEOPETHYECKOe cpeaHero 3HaueHus. Ilpumepsl. Pemenue
MPAKTUYECKUX U MPUKIIAJIHBIX 3a]1au»;

Ypoxk Nel51 «Ilonsatue o 3akoHe Ooibiux yucen. M3mepeHue BeposiTHOCTEN
C IIOMOUIBIO YaCTOT;

Ypok Nel53 «IToBTopenue mo teme Kypca «BeposiTHOCTh U cTaTUCTHKa» 7—9
KJIaCChI»;

VYpok Nel54 «O6oOwmeHne u KOHTpodb 1o TeMe «BeposTtHOCTs
CTaTUCTHKa»».

«I'eomeTpus»

VYBENMUYEHO KOJWYECTBO 4YacOoB Mo TemaM: «Bektope» - 2 wyaca, «Metoa
KoopauHat» - 1 gac, « COOTHOLIEHHSI MEXIy CTOPOHAMU M yIiiaMHu TPEyTrOJIbHUKA.
CkansipHOo€ MpPOM3BEJACHUE BEKTOPOB» - 2 dyaca, «JIBwkeHus» - 1 dac 3a cuer
COKpAIllEHHs KOJM4YecTBa YacoB Mo TeMe «HawansHbele cBeneHus w3
cTEpeoOMETPUN» - 6 YacoB.

IIJTAHUPYEMBIE  PE3YJBTATBI OCBOEHMSI YYEBHOI'O IIPEJMETA
<KMATEMATHUKA»

N3ydyenne wmaTeMaTUKd Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOCTUXKEHUE O00YYalOLIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX U
NPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB OCBOEHUS Y4eOHOTO mMpeaMera.

JINMYHOCTHBIE PE3YJIbTATDBI JInuHOCTHBIE pEe3yJbTaThl OCBOCHUS
MIPOTPAaMMBI [10 MATEMATUKE XaPAKTEPU3YIOTCS:

1) nampuomuueckoe éocnumarnue: TPOSBICHUEM HUHTEpeca K MPOILIOMY U
HACTOSIIIIEMY  POCCHMCKOM  MAaT€MaTHKH, LIEHHOCTHBIM  OTHOLIEHHEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K UCTIOJIB30BAHUIO 3TUX JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAAHBIX cepax;



2) epasicoanckoe u OYXO08HO-HPABCMEEHHOE B0CHUMAHUe. TOTOBHOCTBHIO K
BBINIOJIHEHUIO ~ OOSI3aHHOCTEH  rpakJaHWHAa ¢ peaJu3alud  ero  Ipas,
MPEACTABICHUEM O MAaTeMAaTHUYECKHX OCHOBAaX (YHKIMOHUPOBAHMS Pa3TUUHBIX
CTPYKTYp, SIBICHUW, MPOLEAYp TIpakJIaHCKOro oOiiecTBa (Hampumep, BBHIOOPHI,
ONPOCHI), TOTOBHOCTHIO K OOCYXIACHUIO 3THUUYECKHMX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTMXKEHUH HayKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) mpyoosoe 6ocnumaHue: yCTAHOBKOW HAa aKTUBHOE Y4YacTHUE B PEIICHUM
MPAKTHUYECKUX 3aJa4 MaTeMaTH4YeCKOW HAIMpPaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTHU
MaTEeMaTHYeCKOrO0 OOpa30oBaHHs HAa MPOTSHKEHUU BCEH JKU3HH IS YCIEHIHON
npo(hecCHOHANBPHOM  NIEATENBHOCTH U PAa3BUTHEM HEOOXOAMMBIX  YMEHUH,
OCO3HAaHHBIM  BBIOOPOM U  TOCTPOCHHEM  WHAMBHIYAJIbHON  TPaeKTOPHH
oOpa3oBaHMsI W OJKU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX MHTEPECOB H
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) scmemuueckoe eocnumanue: CIOCOOHOCTBIO K 3SMOIMOHAIBHOMY |
ACTETUYECKOMY BOCHPHUATHUIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/ay, pElICHUH,
paccyXJAeHUI, YMEHUIO BUJIETh MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) yennocmu mHayunoco nosmauus: OpHEHTAIMEd B JCATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS YeNOBEKA, MPUPOIBI U OOIIECTBA, MTOHUMAHUEM MAaTeMAaTHUYE€CKOW HAyKU
KaK cepbl YeTOBEYECKON NIEeATETHHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIs
pa3BUTHS IUBWIM3AIMHN, OBIAJCHUEM SI3BIKOM MAaTEeMAaTHMKH M MaTeMaTHYeCKOU
KyJbTYpOH KaK CPEJICTBOM MO3HAHHS MHUPA, OBJIAJICHHUEM MPOCTEHIITIMI HaBBIKAMU
UCCIIEIOBATENLCKOMN IeATEeIbHOCTH;

6) ¢usuueckoe eocnumanue, Gopmuposanue Kyibmypvl 300p06bs U
IMOYUOHATbHO2O  O1A20NONYYUA: TOTOBHOCTHIO TPHUMEHITh MaTeMaTHUECKUe
3HaHUS B MHTEpPecax CBOETO 3/0pOBbS, BEACHUS 3A0pPOBOro oOpa3a KU3HU
(3mopoBoe TUTaHWe, cOATaHCUPOBAHHBIA PEKUM 3aHATUN M OT/AbIXA, PETYJISIpHAS
dbu3ndeckasi akTUBHOCTH), COOPMHUPOBAHHOCTHIO HaBbIKa pedhIEeKCUN, PU3HAHUEM
CBOETO paBa Ha OMMOKY M TaKOIo e MpaBa JAPyroro 4yeaoBeKa;

7)  aKonoeuyeckoe — Gocnumauue:  OPUCHTAIMEH HA  NPUMCHCHHE
MaTeMaTUYeCKUX 3HAHWM U1 pemieHus 3ajad B 00JIaCTU  COXPaHHOCTH
OKpYXalolel Cpefbl, IJIAHUPOBAHUS TOCTYNKOB W OILIGHKH WX BO3MOXHBIX
MOCTIEACTBUMA ISl OKPY’KAIOIIEH Cpeabl, OCO3HAHWEM TII00aIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHNUS;

8) aoanmayusi K UBMEHSIOWUMCSL YCAOBUSIM COYUATLHOU U NPUPOOHOU
cpeobl: TOTOBHOCTBHIO K JIEUCTBUSM B YCIOBUSX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NESTEIBHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJACH, MpUoOpeTaTh B COBMECTHOW ACSITENbHOCTU
HOBBIC 3HAHUS, HABBIKA W KOMIIETCHIIUU W3 OMbITa JIPYTUX; HEOOXOIUMOCTHIO B
dbopMHpOBaHUN HOBBIX 3HAHWM, B TOM uuciie (GOpMYyIUpPOBATh WJICHU, TOHSTHS,
TUIIOTE3bI 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATh
nedunuTel COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUTAHHUPOBAaTH CBOE
pa3BUTHE; CIIOCOOHOCTHIO OCO3HAaBATh CTPECCOBYIO CHUTYalHlO, BOCIHPHUHUMATH



CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKU U
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBOeHUs MporpamMMbl 10 MaTeMaTHKE HA YPOBHE OCHOBHOTO
ob1iero oo6pazoBanus y oOydaromierocss OyayT chopMUpPOBaHBI METaIlpeIMETHbIC
pe3yiabTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

llo3nasamenvrule yHusepcanvvie yueonvle 0etcmasus

ba3oBele JorrYecKne AEUCTBUS:

®BLISBJISITH U XapaKT€PU30BATh CYIIECTBEHHbIC MPU3HAKA MATEMATUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI JiJ1s1 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIHN3;

®BOCIIPUHUMATH,  (GOPMYIHPOBATH H  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

®BLIABIISITH ~ MAaTEMaTHYCCKAE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM W
mpoTUBOpeYHs B (paKTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPKACHUSIX, MpEIaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e/ieJlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHUKU, JCIYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

epazOupaTh JOKA3aTEIhCTBA MATEMATHUYCCKUX YTBEPKACHUHN (TMpPSMbIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTPAWBATh ApTyMEHTAIUIO, MIPUBOAUTH NMPHUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

®BBLIOMpATh CIOCOO pelieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbIe HCCIIeI0BATENBCKUE ICVCTBHUS:

®ICTIOJIH30BAaTh BOMPOCHI KaK WCCIICIOBATEIBCKANA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpoOsIeMy,
CaMOCTOSATENILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

®IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM
OKCIIEPUMEHT, HEOOJBIIOE WCCIEAOBAHWE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

®CaMOCTOSITENFHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjIbTaTaM
NMPOBENCHHOTO  HAOJIOJCHMS, HCCIICIOBAHUS, OICHHBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

®[IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKE BBIJBUTAThH
MPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarueii:




®BLIABIISITH HEIOCTATOYHOCTh M HW30BITOYHOCTh HMHGPOPMALIMH, JaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

®BLIONpATh, aHAJIM3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

e BpIOUpaTh (GopMy TpencTaBieHUs HWHPOPMAIMH U WIUIIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMi, HHOM rpaguKoil 1 uX KOMOUHAIUSIMU;

®OIICHUBATh HAAEKHOCTh HHOOpPMAIMU 1O KPUTEPUSIM, MPEIIIOKECHHBIM
yuuTesneM Uik chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KommynuxamusHvie ynugepcanvhvle yuebHble 0elicmeus:

BOCIIPUHUMATh U (GOPMYJIHPOBATH CYKICHHUSI B COOTBETCTBHH C YCIOBHUSIMU
U LEIAMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOK TOUYKY 3pPEHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJIy PEIICHHS 3aJauH,
KOMMEHTHUPOBATh MOJIyYEHHBIA PE3YNIbTAT;

B X0/ie OOCYKJIEHHS 337aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKIa€MOIl TEMBI,
npoOJemMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IIOHMCK
pELICHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUAMH JPYIrUX YYaCTHUKOB
auainora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IPENCTABIATh PE3YJIbTAThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHNU,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NPE3eHTALNU U OCOOEHHOCTEN ayIuTOPUH;

NOHMMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON Y MHIAUBUIYAJIBHON
paboOThl NpU peUIeHHH YYEOHbIX MaTeMaTHMYeCKUX 3a/ad; MPUHUMATh IIEJib
COBMECTHOM JeSATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenensaTh BUIbl padOT, JAOroBapHBaThCs, OOCYKJaTh MPOLECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TIPyNHoBbIX ¢opMax padoTel (oOcyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYpPMbl W JPYTHE), BBIIOJHITH CBOI 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJIEHAMHU KOMAaH[bl, OII€HUBATh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICHCTBHUS.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1elCTBUA

Camoopzanuzayusi:

CaMOCTOATENIBHO COCTAaBIIATh IUIaH, aJTOPUTM pELIEHUs 3anadu (WM €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BaPHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CamoxoHmpons:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U Pe3ysibTara
pelIeHus MaTeMaTUYECKOM 3a/1au;

OpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPU PELICHUU 3aJauH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTHA MOCTABICHHOMN LIEJIH U
YCIOBUSIM, OOBSICHATh IPUYMHBI JOCTYXKCHUS WM HEIOCTHKEHUS 11e7Td, HAXOUTh
omuOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPE/IMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3ynbTaTbl OCBOCHUS IPOrpaMMbl MO  MAaTEMaTUKE
MpeACTaBJICHbl IO rojaM OOydYeHHS B paMKaxX OTJEJIbHBIX YYEOHBIX KYpPCOB:
«Anrebpay, «['eomeTpus», « BeposITHOCTb U CTATUCTHKAY.

AJITEBPA

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

Ywucna ¥ BRIYUCIICHUS

BrimonHsaTh, coueTass yCTHbIE M MHUCHMEHHBIE TPHEMBI, apu(METHUSCKHEC
JEUCTBUS C pallMOHATIBLHBIMU YHCIIAMH.

HaxoauTe 3HaYeHHMS YHCIOBBIX BBIPAXEHUM, MPUMEHATH Pa3HOOOpa3HbBIC
CrocoObl M MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAXKEHUM, COJEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

ITepexoauTh OT oHON (POPMBI 3amycH YKceN K Apyroi (mpeoOpa3oBbIBATh
JNEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYID B JCCATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHMBATH U yHOPSAA0YMBATH PallMOHAIBHBIC YUCTIA.

OKpyrJsITh Yncna.

BpIMONMHAT NPUKUAKY UM OLEHKY pe3yJbTaTa BBIYUCICHUM, OICHKY
3HAYEHW YHCJIOBBIX BBIPAXKEHUN. BBIMONHATH JEUCTBHS CO CTEHEHSIMH C
HaTypaJIbHBIMU MTOKa3aTEISIMH.

[IpuMeHsTh NpU3HAKU  JEIUMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YHCEI

PemaTte npakTUKO-OPMEHTUPOBAHHBIE 3a/Ja4M, CBSI3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPONOPIHUOHAIBHOCTbIO BEJIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a7ad C YYETOM OIpAaHUYEHMM, CBA3AHHBIX CO CBONMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AnreOpanyecKkue BbIpAKEHUS

Hcnonb3oBaTh anredOpandeckyrd TEPMHHOJOTHIO U CUMBOJIMKY, MMPUMEHSThH
e€ B IpoIiecce 0OCBOSHUS yueOHOT0 MaTepHaa.

HaxoauTte 3HaueHHsi OYKBEHHBIX BBIPAKEHUN TPH 3aJaHHBIX 3HAYEHUSX
MePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUsl  IEJOTO  BBIPAKEHHST B MHOTOYJIEH
MIPUBEJICHUEM TTOJO0HBIX CJIaraéMbIX, PACKPhITHEM CKOOOK.

BrIMoNMHATE YMHOXXEHHE OJHOWICHAa HAa MHOTOYIEH W MHOTOYIEHAa Ha
MHOTOYJICH, IPUMEHSTH (JOPMYJIBbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOUYJICEHOB HA MHOXHTEJIH C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaracMbIX,
npuMeHeHus: (POPMYJT COKPAIIEHHOTO YMHOKCHHUSI.

[TpumensaTh nmpeoOpa3oBaHUs MHOTOUJICHOB JIUIS PEIICHUS PA3IUYHBIX 33124
13 MaT€MaTUKH, CMEXHBIX TTPEMETOB, U3 peaIbHON MTPAKTUKH.




Hcnonp30BaTh CBOMCTBA CTEMEHEH C HATypalbHBIMU TIOKA3aTEIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHUS U HEpAaBEHCTBA

Pemate nuHelHbIe ypaBHEHHUS ¢ OAHOW MEPEeMEHHOW, MPUMEHSS MpaBUIia
nepexoja OT UCXOJHOTO YPAaBHEHHs K paBHOCWIBHOMY emy. [IpoBepsTh, siBisieTcs
JI YUCIIO KOPHEM YPaBHEHHUSI.

[IpumeHnsaTh rpadguueckue METOJIbl MPU PEIICHUU JUHEHHBIX YpaBHEHHUU U
UX CHCTEM.

[TonOupaTe TpUMeEpHl Tap YHUCEN, SBISIONIUXCS PEIHICHUEM JIMHEHHOTO
ypaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JMHEWHOTO YpPaBHEHHS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl IBYX JMHEHHBIX YpaBHEHUU C JABYMs MEPEMEHHBIMU, B
TOM 4YHcIie TpaduueckH.

CocTaBnsiTh W peliaTh JIMHEWHOE YypaBHEHHE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3aJaud, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIy4eHHBIN pe3yJbTar.

DOyHKIIHK

N300paxkaTth Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAWHATAaM, Jy4YH, OTPE3KH, HHTEPBAJIBI, 3alKCHIBATH YHCIOBHIC
MIPOMEKYTKH Ha aIreOpanvaecKoM sI3bIKe.

OtMeyaTh B KOOPAMHATHON TIJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPJIUHATaM,
CTpOUTH Tpapuky TMHENHBIX QyHKUUUA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh € TIOMOIIBIO (YHKIIUHA HW3BECTHBIC 3aBUCHUMOCTH MEXKIY
BEJIMUYMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, IIeHAa, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne QPyHKITUU IO 3HAYCHUIO €€ apTryMeHTa.

[Tonumats Tpaduueckuii croco® MpencTaBlIeHUs W aHaIM3a UHPOPMAIIUH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMbI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kjacce:

Yucna ¥ BEIYMCIEHUS

Hcrmonp30BaTh HavaldbHBIC MPEACTABICHUS O MHOXKECTBE JIEHCTBHTEIBHBIX
YUCEN JUISI CPAaBHECHHS, OKPYTJICHUS M BBIYUCIICHUH, N300pakaTh JICHCTBUTEIILHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[IpuMeHATh TIOHATHE apU(PMETHYECKOTO KBAIPaTHOTO KOPHS, HAXOIWThH
KBaJIpaTHBIC KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KaJIBKYJIATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh 3anmucu OOJIBIIMX W MaJIbIX YHUCEI ¢ TIOMOIIBIO JIECITHYHBIX
npobeii u crenieHeit uucia 10.

AnreOpandeckre BhIPAKECHHUS




[IpuMeHATh TOHATHE CTENEHW C LEJbIM [OKa3aTeJaeM, BBIIOJIHATh
peoOpa30BaHusl BIPAXKEHU, COEPHKALUX CTENEHH C LEIbIM IIOKa3aTEIIEM.

BBINONMHATE TOXKAECTBEHHBIE NPEOOPA30BaHUS PAllMOHANBHBIX BbIPAKEHUN
Ha OCHOBE MpaBUJI IEHCTBUI HaJl MHOTOUJIEHAMHU U alredpandecKuMu IpoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUM JUIsl PEIICHUs Pa3JIMYHBIX 3a/1a4
13 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemars nuHeNHbIE, KBaApAaTHBIE YPABHEHUS U PALMOHAIBHBIE YPAaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

IIpoBOaUTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpPeACTaBlIeHUH (yCTaHABIMBATh, UMEET
JY YpaBHEHME WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT clOBECHON (OPMYNIMPOBKHU 3a1aduu K €€ anreOpanyueckoi
MOJEIN C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPAaBHEHWI,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3yJsbTarT.

IIpuMeHATh CBOWCTBA YHWCJIOBBIX HEPABEHCTB JUISI CPAaBHEHMS, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpaUyecKy0 WUIIOCTPALMIO MHOXECTBA PEIICHUA HEpPaBeHCTBAa, CHUCTEMBI
HEPABEHCTB.

DOyHKIUH

[loHuMaTh ¥ UCHOJIB30BaTh (PYHKIIMOHAJIBHBIE MOHATUSA U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENiATh 3HAUY€HHE (YHKUUHU O 3HAYEHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpouts rpadMKu >1€MEHTapHLIX QYHKIUM BUga: y = £ X,y = x%, y = x°,
y =lx, y = |x|, onEchIBaTh CBOMCTBA UnCIOBOI DyHKIMH 110 68 rpaduKy.

[IpeameTHbIE pe3yabTaThl OCBOEHHS MPOTrpaMMbl yUeOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

Yucna v BEIYMCIEHUS

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIE U HPPALOHAJIBHBIE YUCIIA.

BoinonuaTe apudmernueckue JEHCTBUS C pallMOHAJIbHBIMU YHCIIAMHU,
coueras YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCICHUS C
UPPaLMOHATIBHBIMH YHCIaAMHU.

HaxoguTe 3HaueHHsT CTENEHEM C LEIbIMU II0KA3aTellsIMU U KOpHEH,
BBIYMCIIATH 3HAUEHUS YHCIOBBIX BBIPAKCHHIA.

OKpyTrisiTh JE€WCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY pPeE3yJibTara
BBIYMCJICHUN, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHEHUS U HEPABEHCTBA

Pemars nuHElHbIE W KBaJpAaTHBIE YPAaBHEHUs, YPABHEHUS, CBOMISIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIbHBIE YPAaBHEHHUS.

Pematp cucTteMbl IBYX JIMHEWHBIX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTMHECUHBIM.




Pemate TekcTOBBIE 3amaunM anreOpaMvecKuM CIOCOOOM €  TTOMOIIBIO
COCTaBJICHUs YPABHEHMSI I CUCTEMBI JIByX YPABHEHUH C IBYMs [IE€PEMEHHBIMHU.

[IpoBoauTh IpoCTENIINE NCCIIETOBAaHUS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUH (yCTaHaBIMBATh, UMEET
JY ypaBHEHUE WM CUCTEMa YpAaBHEHUMN pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHelHbIE HEpaBEHCTBA, KBAJPATHBIE HEPABEHCTBA, M300pakaTb
pElIeHNEe HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300paxkaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C TOMOLIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUN PA3IUYHBIX 3a/1a4.

OyHKIHH

Pacnio3naBaTh (yHKUMM H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU
pacmosoX)eHne Ha KOOPAWHATHOM IIIOCKOCTH TpaduKoB GYHKIMHA BUAA: Y = £X, Y
=px+by=hx,y=ax2+bx+c,y=x3,y=1x,y=|x| B3aBucumocT oT
3HAYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth 1 M300paxaTb CXEeMATUYECKU TpapHUKU KBaJAPaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPaTUUHBIX (YHKIUH MO UX rpadukam.

Pacnio3znaBaTh KBajpaTHUHYO (PYHKIMIO IO (hOpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuclI0BbIE NOCIEA0BATEIBHOCTH U IPOIPECCUU

Pacno3naBaTh apu(MeTHYecKyl0 M T'€OMETPHYECKYI0 IPOrpeccHuu IMpu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BBINONHATS  BBIYMCIEHUS C  HUCHONb30BaHWEM (OpMya n-ro 4yjieHa
apru(PMETUYECKON U T€OMETPUUECKON MPOrpecCcuii, CYMMbI IEPBBIX N YJIEHOB.

N300paxaTh YjieHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPAWHATHOU
MJIOCKOCTH.

Pewmate 3amauu, CBsA3aHHBIE C YUCIOBBIMU IOCJEI0BATEILHOCTSIMU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM >KU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(PPOBBIX
TEXHOJIOTUH).

IF'EOMETPUSA

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Pacrio3naBaTh HW3y4E€HHBIE Te€OMETpUYECKHE (UTYPBI, OMNPEACNsITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKkue (GUTypbl, BBIIOJIHATH
YEPTEKU MO YCIOBUIO 3aJadd. V3MepsATh JIMHEWHBIE U YIJOBBIE BEJIUYHUHBI.
PemaTe 3a1a4n Ha BBIYMCICHUE JAJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OIIEHKY JMHEHHBIX W YIJIOBBIX BEIUYUH NPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPUPOIAHBIX OOBEKTOB. Paznuyarh pa3mepbl 3TUX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpouTh 4epTEXHU K TEOMETPUUECKUM 3a/1a4aM.




[Tomp30oBaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCHOJIb30BAaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBbHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOAUTE JTOrMYECKUE PACCYKIECHUS C UCIIOJIBb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

ITonmp30oBaTbCsa INMpPU3HAKAMU PABEHCTBA IPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIbBHOIO
TPEYIrOJIbHUKA, B PELICHUN T'€OMETPUYECKUX 3a/1au.

OnpenensiTh MapauieIbHOCTh MOPSIMBIX € TMOMONIBIO  YIJIOB, KOTOpBIE
oOpasyeT ¢ HUMH cekymas. OnpenensaT NapauieTbHOCTh MPSIMBIX C MTOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTrOM MPSAMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBONUTH BBIYMCIICHHS W HAXOAUTh YHUCIOBbIE W OyKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpaxkTtuueckue
3a71a4M Ha HaXOXJICHUE YTJIOB.

Bnagetp moHsATHEM TI€OMETPUYECKOTO MECTa TOUYEK. YMETh OIPEHCIISTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHE
MECTa TOYEK.

@opMyIUpOBaTh OIPEIEIICHUS OKPYKHOCTU U Kpyra, XOpAbl U JuUaMeTpa
OKPYKHOCTH, TTOJIB30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TH CBOMCTBA MPH
peneHnuy 3aaa4.

Bnagere moHsATHEM ONKMCAaHHOW OKOJO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HAXOJUTh €€ LEHTP.

[Tonp3oBaThes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIE MEPNECHAUKYJAPHI K
CTOPOHAM TPEYTr'OJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners noHsaTHEM KacaTelbHOM K OKPYXHOCTH, IOJI30BATHCA TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonmp30BaTHCS TPOCTEUIINMU T'€OMETPUIECKUMH HEPABEHCTBAMHU, TIOHUMATh
VX NPaKTUYECKUU CMBICI. [IpOBOAUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHUSI C
ITOMOILBIO LIUPKYJIS U JIUHEUKHU.

[IpeameTHbIC pe3yabTaThl OCBOCHHS MPOTPAMMbI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

PacriozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIIEHUHA T€OMETPUYECKUX 3a/1au.

[IpuMeHsTH CBOMCTBA TOYKU MEPECEUCHUs] MEIUaH TPEyrojbHUKa (IIeHTpa
Macc) B peIlIeHUH 3a/1ay.

BnageTte noHsitueM cpeiHed JTUHUM TPEYTOJIbHHUKA U TPANeUUu, IPUMEHSTh
MX CBOMCTBA PU PELICHUHU T€OMETPUUECKUX 3a7a4.

[Tomp3oBatecsa Teopemon daneca u TEOPEMOW O MOPOHOPLUOHATIBHBIX
OTpE3Kax, MPUMEHATh UX IS PELIEHUS IPAKTUYECKUX 3a/1a4.

[IpumeHaTh  mpuU3HAKU  TOMOOWS  TPEYrOJIBHUKOB B PEIICHHUH
r€OMETPUYECKHUX 3a]1a4.



[Tonb3oBatbesa Teopemoit Iludaropa ans pemieHuss T€OMETPUUECKUX U
IIpaKkTUYeCKuX 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagers MNOHATHAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOrO yIJia
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU UL PELICHUS
IIPaKTUYECKUX 3a]a4.

BbruncnsaTe (pa3auuHbIMH CIIOCOOaMM) IUIOIIAIb TPEYTrOJIbHUKA U TUIOIIAIU
MHOTOYTOJBHBIX GUTYpP (TOTB3YSCH, I HEOOXOAUMO, KAIBKYISITOPOM).

[IprMeHATh IONMY4YEHHBIE YMEHHs B NPAKTHYECKHUX 3aaadax. Bianers
MOHATHSIMU BIMCAHHOTO M LEHTPAJIBHOIO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yIJlax MEXIy XOpJaMH (CeKyIIMMH) H YIJIE MEXIy
KacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUUYECKUX 3a1a4.

Brnaners MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOI'0 YETHIPEXYTOJILHUKA IIPU PELICHUH 3aa4.

IIprMeHATh MMOy4EHHBIE 3HAHUA HA IPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJENH U1 3a/1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIUE BHIYUCIICHUS
C NpPUMEHEHUEM MOA00US U TPUTOHOMETPUHU (MOJB3YSICh, TIAE€ HEOOXOIHUMO,
KJIBKYJISITOPOM).

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMH OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMONIBIO KAJIbKYJISATOPA) JITHUHBI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThea popMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM JUII HAxXOXKICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS PA3INYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEeYroJbHUKOBY), NPUMEHATh HUX IpHU
pEeLIeHNN reOMETPUYECKUX 3a1ad.

Bnagerp moHsTHsAMH  npeoOpa3oBaHMs — MMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Guryp. [lonb3oBarbest cBoWCTBaMU 10100 TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBOWCTBa MOJOOMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
npuUMeEpbl OJIOOHBIX (PUTYP B OKpykarouieM mupe. [lonbp3oBaThcs TeopeMaMu O
MIPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEICHUH OTPE3KOB CEKYILIMX, O KBAJApare
KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUUECKUI W (PU3NUYECKHIl
CMBICII, MPUMEHATh HMX B PELUICHUU TEOMETPUYECKUX U (PU3NYECKHUX 3ajad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS IUIMH U YTJIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNN T'€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.



Brnanets mOHATUSMH MPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJHMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHUS B MPAKTUUECKHUX 3a7a4ax.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1 3a/1a4 PEAIbHOU KU3HHU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TPUMEHEHHEM TIOM00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YACh, THC
HEOO0XOMMO, KaJIbKYJIATOPOM).

BEPOATHOCTDb U CTATUCTHUKA

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca K KOHITY
oOydenwus B 7 Kjacce:

UutaTh uHpOpMAIMIO, TMPEACTABICHHYIO B Ta0auIlax, Ha JAuarpaMmmax,
MPEACTABIATh JAaHHBIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W UHTEPIPETUPOBATH  PEAJbHBIE  YHCJIOBBIE  JAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMmax, rpapukax.

Hcnonb30BaTh MJIsI ONUCAaHUS JAHHBIX CTAaTUCTUYECKHUE XapAKTEPUCTUKHU:
cpenHee apupMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEE 3HAYCHUS,
pa3Mmax.

NmeTp mpencrtaBieHrne O CIy4yalHOM HW3MEHYMBOCTH HA IPUMEPAX LIEH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpenMeTHbIe pe3ysibTaThl OCBOSHUS MPOTPAMMbl YU€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekate u mpeoOpa3oBbIBaTh HMH(POpMAINIO, TPEACTABICHHYIO B BHUJIE
Tabnuil, TuarpamMm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKa3aTeNel: CPeIHUX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

Haxonuth 4acTOTHI YKMCTIOBBIX 3HAYEHUN M YaCTOTHI COOBITUHN, B TOM YHCIIE
1o pe3yjibTaTaM U3MEpeHui u HaOmoAeHuil. HaxoauTh BEpOSTHOCTH CITy4ailHBIX
COOBITHI B OMBITAaX, 3Hasi BEPOSATHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHUCIE B
OTBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJEIU: JIEPEBO CIy4alHOIO 3KCIEPUMEHTA,
JIyarpaMMbl Ditiiepa, YucaoBas npsmasi.

OnepupoBaTh MOHITHUSIMHU: MHOXXECTBO, TOJMHOXKECTBO, BBIMOJHSITH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJTHEHUE,
MEePEYUCIIATh AJIEMEHTHl MHOXKECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonp3oBath rpaduyeckoe MPEICTABICHUE MHOXKECTB U CBSI3eH MEXITY
HUMH JIJI1 OMMCAHUS TIPOIIECCOB U SIBJICHUH, B TOM YHCJIE MPU PELICHUH 337a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBbI Y4eOHOTO Kypca K KOHITY
oOydenus B 9 kiacce:



W3Bnekatb © mpeoOpa3oBbIBaTh HMHQPOpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaOJIMI, AWarpaMM, rpauKoB, MPEICTaBIATH
JaHHbIE B BUJE TaONIHULl, AMarpaMMm, rpauKoB.

Pemarp 3amauM OpraHM30BaHHBIM IEepeOOpPOM BAPUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcrons30BaTh ONUCATEIBHBIE XAPAKTEPUCTUKHU JUISI MAaCCHBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

Haxoauth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCJE MOJb3YSACh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOTIOICHUT.

HaxoauTs BEepOsSTHOCTH CIIydallHBIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM
YHUCJIE B OMNbBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUSX
WCIIBITAHUN J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIun.

NmMeTp mnpencraBiieHWE O CIIy4YalHOW BEIWYMHE W O PaCHpElCICHUN
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHMe O 3aKOHE OOJBIIMX YHCENl KaK O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUPOE U OOIIECTRBE.

COIEP)KAHUE YUYEBHOI'O ITIPEJMETA KXMATEMATHKA»

AJIT'EBPA
APUDOMETHUKA

PanmonanbHble ymcna. PacmupeHne MHOXECTBa HATYpaJbHBIX YHCEN [0
MHOXECTBA LEJbIX. MHOXECTBa LEJBIX YUCET 10 MHOKECTBA PAlMOHAIbHBIX.
PaunonanbHOE€ 4YMCIIO Kak OTHOIIEHME m/n, Tle m — IeJ0€ YUCI0, N —
HaTypaibHOE. CTENEHb C LENBIM OKA3aTENEM.

JevicteutenpHble uncina. KBaapartHelii KOopeHb H3 uucia. KopeHb TpeTben
CTENEHHU. 3aMnCh KOPHEN ¢ TIOMOIIbIO CTENIEHHU C IPOOHBIM MTOKA3aTEIEM.

[TousiTue 006 wuwppaunoHasbHOM 4Hcie. HMppauumoHanbHOCTH YHCIa U
HECOU3MEPUMOCTh CTOPOHBI M JUAroHau KBajparta. JlecaTnyHble MpUOIHKEHUS
VPPaLUOHAIBHBIX YUCET.

MHOX€eCTBO AEHCTBUTENBHBIX YUCEN; MPEIACTABICHUE JACUCTBUTEIBHBIX YHUCEI
OECKOHEUYHBIMU AECCATUYHBIMU Ap0oOsiMU. CpaBHEHUE 1EHCTBUTEIBHBIX YUCEIL.

Koopaunatnas npsimas. M300pakeHue unces TOYKaMu KOOPAUHATHOMN MPSMOM.
YucnoBble MPOMEKYTKH.

N3mepenusi, nmpuoOIM:KeHHs, OUEeHKH. Pa3Mepbl OOBEKTOB OKPYKAIOLIETO
Mupa (OT 3JEMEHTapHbIX 4YacTull 10 BceneHHoil), NIUTEeNbHOCTh MPOILIECCOB B
OKpY’KarolmeM MUpe. BeiaeneHne MHOKUTENSL — CTEINECHU JIECSITH B 3aIIMCH  YHCIIA.
[Tpubnuxk€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NpuOIMxeHus. llpuxkuaka u
OLICHKA PE3yJIbTATOB BBIYMCIICHUM.

AJITEBPA
Aure0panvyeckue BbIpaxeHUsi. DByKBEHHbIE BbIpaKeHUsS (BBIPAXKEHUS C
nepeMeHHbIMH). UuciaoBoe 3HaueHHWE OYKBEHHOTO BbIpaxeHUs. Jlomyctumbie
3HaueHus1 nepeMeHHbIX. [locTaHOBKAa BBIPAXKEHUW BMECTO IEPEMEHHBIX.



[IpeoOpazoBanue OYKBEHHBIX BBIPAKECHUN Ha OCHOBE CBOWCTB
apudMeTHIeCKUX AcicTBHM. PaBeHCTBO OyKBEHHBIX BBIpaKeHHM. TOXIECTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeseM U €€ cBoicTtBa. OnHOYIEHBI U
MHOrowieHsl. CreneHb MHorowieHa. CiokeHHMe, BBIUMTAHHE,  YMHOXXEHHUE
MHOTOWICHOB. @OpMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaApaT CyYMMBI U
kBajgpar pasHoctu. dopmyrna pasHocTu KBaapaToB. IIpeoOpazoBaHue I€5I0TO
BBIDAKEHHUSIT B MHOIOWIEH. Pa3jio)KkeHHME MHOTOYIEHOB HAa  MHOMKHTEIU.
Muorounensl ¢ omHoM mnepemeHHoM. Kopens wmHorounena. KsanppartHsii
TPEXUICH; PA3JI0KEHUE KBAJPATHOIO TPEXWIEHA HA MHOKHUTEINH.

Anre6panueckass apoOb. (OCHOBHOE CBOMCTBO airedpanyeckoil apoOu.
CnoxeHue, BBIYMTaHUE, YMHOKEHHUE, JIeJICHHE anredpandeckux npodeil. CreneHb
C LENbIM IIOKa3areleM U €€ CBOWCTBA.

PaunonanbHble  BbIpa)KE€HHS W HX HOpeoOpa3oBaHus. JlokazaTenbcTBO
TOXECTB.

KBanpartubie kopuu. CBoiicTBa apuMeTHYECKUX KBaJPATHBIX KOPHEH U UX
IPUMEHEHUE K TPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN U BBIYMCICHUSM.

YpaBHeHusi. YpaBHEHHE C OJIHOW mniepeMeHHOW. KopeHb ypaBHEHHS.
CBolicTBa YNCIOBBIX PABEHCTB. PABHOCUIIBHOCTD YPaBHEHUN.

JluneitHoe  ypaBHeHue. KBaapaTHoe  ypaBHeHHe: (GopMmyna  KOpHEH
KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemienue ypaBHEHUN, CBOIAIIUXCA K
JIMHEWHBIM U KBaApaTHbIM. [I[puMepsI permienns ypaBHEHUM TPETbEW W YETBEPTOU
creneHeil. Pemienne ApoOHO-palMOHAIBHBIX YPABHEHUU.

YpaBHeHHE C JByMs II€pEeMEHHBIMHU. JIMHEWHOE YypaBHEHHE C JABYMs
IIEPEMEHHBIMH, NPUMEPHI PEIICHUS YPAaBHEHHUWM B LIEJIBIX YHMCIIAX.

Cucrema ypaBHEHUW C JBYMSI TIE€PEMECHHBIMU. PaBHOCHUIIBHOCTH CHUCTEM.
CucteMbl JBYX JIMHEMHBIX YPAaBHEHUW C [JBYMS IIEPEMEHHBIMU; PEIICHHE
MOACTAHOBKOM U clIOKeHueM. lIpumepsl pemienus cucrem HEJIMHEWHBIX
YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aiay anreOpanyeckKuM CHocoOOM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. ['paduueckas uHTepHperanus
ypaBHEHUs C JByMs nepeMeHHbIMH. ['paduk JHMHEHHOro ypaBHEHHs C JAByMs
NEPEMEHHBIMH; YIJIOBOM KO3((UUUEHT  MpsSMOH; yCIOBHE NapajuIebHOCTU
npsambiX. ['paduku npoctedmux HEIMHEHHBIX ypaBHEHMI: mapabosa, rumnepoorna,
OKPYXHOCTb. ['paduyeckas HHTEpIpeTalsi CUCTEM YpPAaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

HepasencrBa. UunciioBele HEpaBEeHCTBA UM UX CBOWCTBA.

HepaBeHcTBO ¢  OmHOM  INEpeMEHHOW. PaBHOCWIBHOCTH  HEPABEHCTB.
JluHeliHble HEpaBEHCTBA C OJHOW TIepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
CucTeMbpl HEPABEHCTB C OJHOM NEPEMEHHOM.

OYHKIMN

OcHOBHBbIC TOHATHA. 3aBUCUMOCTH MEXIy BenuunHamu. [lonsTne
byaknun. O6acTh ompeneneHuss U MHOXECTBO 3HadueHHH (yHKIUHA. CrocoObI
3ananus Qyukmun. ['paduk dpyakuumn. CoiicTBa (QyHKIMH, UX OTOOpaKEHHE Ha
rpaduke. Ilpumepsl rpaduKOB 3aBHCHUMOCTEH,  OTpaKalOUMX  peajbHbIE



IIPOLIECCHI.

YucaoBble QyHknun. ODyHKIUU, ONUCHIBAIOIIME MPIAMYIO U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, WX TpaduKu U cBoicTBa. JIuHelHass QyHKIus,
e€ rpaduk wu cBoicTtBa. KBanmparuunas dyHkiusg, e€ rpaduKk U CBOWCTBA.
Crenennble (PYHKIIMM C HaTypaJIbHbIMU MOKa3aTeasiMu 2 U 3, UX rpapukd H
csoiicrea. Ipaduxu dynxumit y = [y, y =3x,y = x|

YucsoBbie nmocaea0BaTeJbHOCTH. [[OHATHE YKCIIOBOM MOCIENOBATENBHOCTH.
3ajaHue MOCJeN0BaTEIbHOCTH PEKYppeHTHOM Gdopmynoil U GopMynod n-ro
YJIeHa.

Apudmernueckass W TreomeTpuueckas mnporpeccud. DopMylbl n-ro yjeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOTPECCHil, CYMMbI TMEPBBIX N-X YJICHOB.
N3o0paxkeHne 4jaeHOB apu(PMETHYECKOM M  TeOMETPUYECKOM  Mporpeccuit
TOYKaMU KOOPJAMHATHOM IUUIOCKOCTH. JIMHEHWHBIM U 3KCIIOHEHUHUAIBHBIA POCT.
CI1oXHBIE IPOLICHTBL.

BEPOATHOCTb U CTATHUCTUKA

OnucarenbHasi cratucTuka. I[lpeicTaBieHre JaHHBIX B BUJIE TaOJIHII,
IUarpamm, rpauKoB. Cnyuaiinas U3MEHYUBOCTb. CraTuctuyeckue
XapaKTEepUCTUKM Ha0Opa JaHHBIX: cpeaHee apudMeTHdeckoe, MeauaHa,
HauOoJbIlleE W  HAaWMEHbIee 3HadyeHWs, pa3max. IlpencraBieHue o
BBIOOPOYHOM HCCJIEIOBAHUU.

Cay4aiinple CcOOBITHSI M BEpPOSTHOCTb. [lOHATHE O CIy4ailHOM OIIBITE U
CIIy4aitHOM coObITUH. YacToTa CIly4aitHOro COOBITHS.

Craructuyeckuii  moAXxoJ K  MOHSTUIO  BEPOSTHOCTH.  BepostHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHH. He3zaBucumele COOBITHSI. YMHOXKEHHE
BeposITHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIC COOBITHS. PaBHOBO3MOYKHOCTH
coObrTuil. Kimaccuueckoe ompesnerneHue BEpOSTHOCTH.

KomoOunaropuka. PemieHue KoMOMHATOPHBIX 3aJad mepeOOpoOM BapHUaHTOB.
KomMOunaropHoe npaBuio ymHoxeHus. [lepectanoBku u (hakTopual.

JIOTUKA 11 MHOXECTBA

TeopeTuk0-MHOXKECTBEHHbIE NMOHATUA. MHOXECTBO, 3JIEMEHT MHOXKECTBA.
3azgaHue MHOXECTB MEPEUHUCIIEHUEM DJIIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM.
CranmapTHble 0003HAUEHMSI YHUCJIOBBIX MHOXECTB. [lycTO€ MHOXECTBO U €ro
obo3HaueHue. [lonmHoxecTBO. OOBEIMHEHUE U TIEPECEUEHNE MHOKECTB, Pa3HOCTh
MHOKECTB.

WNnmrocTpaunsi OTHONIEHHM MEXKIY MHOXKECTBAMH C IIOMOULIBIO JHArpamMm
Ditnepa — BeHna.

DJieMeHThI JJOruKkM. [loHsATHE 0 PAaBHOCWIBHOCTH, CJIEIOBAHHH, YITOTpEeOIeHUE
JIOTUYECKUX CBS30K €Cau ..., MO ..., 6 MOM U MOJbKO 6 MOM Cclyyae, JIOTUYECKUE
CBSA3KHU U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Uctopuss (opMupoBaHus TOHATHS 4YHMCIA: HATypajdbHble 4YHCIa, JpoOH,
HEJIOCTATOYHOCTh PAlMOHAIBHBIX YHUCEN [JI1 TEeOMETPUYECKUX H3MEPEHUM,
uppauuoHaibHble uucna. CTapuHHBIE CHUCTEMbI 3anucu  yucen. Jpodu B
Basunone, Erunrte, Pume. OrtkpbiTue pAecaTHUHbIX JpoOeld. CrapuHHBIE



cucteMbl Mep. JlecsTuunple ApoOM M MeTpuueckas cucrtema wmep. l[losBienwue
OTpULIATENBHBIX yuced U HyJs. JI. Maraunkuii. JI. Ditnep.

3apoxaenue anreOpsl B Heapax apudmetrnku. Amn-Xopesmu. PoxaeHue
OoykBeHHou cumBonuku. [1. ®epma, ®@. Buer, P. [lekapt. Mctopus Bompoca o
HaXOXJIeHUU (HopMyll KOpHEH anreOpanvyecKkux ypaBHEHHM, HEpa3pelrMOoCTh B
pamukanax ypaBHEHMH cTereHd, Oonbinedt deTeipéx. H. Taprames, k.
Kapnano, H. X. A6ens, 3. I'anya.

N306peTreHue MEeToa KOOpAMHAT, ITO3BOJISIOILETO IIEPEBOUTH
reoMeTpuyeckne 00beKThl Ha s3bIK anreopsl. P. Jlexapt u I1. @epma. Ilpumepst
Pa3JINYHBIX CUCTEM KOOPAMHAT HAa IUIOCKOCTH.

3amaua Jleonapno IImzanckoro (Oubonayum) o Kpoiaukax, uncia DuboHaYIH.
3ajmaya 0 mIaXMAaTHOM JIOCKE.

HcToku Teopum BEPOSITHOCTEM: CTPaxOBOE N€J0, a3apTHbIe urpsl. 1. @depma
u b. [Tackane. f. bepnymnu. A. H. KonmMoropos.

I'EOMETPUA

Harnsanasa reomerpusi. HarnsigHele npencTaBiaeHUss O NPOCTPAHCTBEHHBIX
¢urypax: kyO, mapajuienenunesa, npusMa, nupampaa, map, cdepa, KOHYC,
mwnHap.  W3o0paxeHue mnpocTpaHCTBEHHBIX Quryp. Ilpumepsl cedeHMid.
MHoOrorpaHHuKH. [IpaBunpHble  MHOrorpaHHukd. IIpumepsl  pa3BEpTOK
MHOTOIPAaHHHUKOB, [IWJIMHJpPAa U KOHYCA.

[lonatue  o0bEMa;  eauHunbl  00BEMAa.  OO0BEM  TPSAMOYTOJIBLHOTO
napasuienenuneaa, Kyoa.

I'eomerpuueckue ¢urypsbl. IIpsaveie u yrusl. Touka, mpsimasi, IIIOCKOCTb.
Otpe3ok, myd. VYron. Buael yrioB. BepTukanbHble U CMEXKHBIE — YTJIBL.
buccekrpuca yrna.

[TapamiensHple W Iepecekaromecss npsimele. [lepneHauKynsipHbIE IPsSIMBIE.
TeopeMbl 0 MapajuIENIbHOCTH M NEPHEHAMKYJIIPHOCTH NpsAMBIX. lleprnieHauKymsap
M HakJOHHAs K mpsamoi. CepeauHHbIN MEPHEHIUKYISP K OTPE3KY.

['eomerpuyeckoe  mMecto  Touek. CBoiicTBa  OMCCEKTpUCHI  yIiia H
CEPEIMHHOIO NEPHEHAUKYIAPA K OTPE3KY.

Tpeyronbauk. BricoTa, Menuana, OuccekTpuca, CpeiHss JUHUS TPEYToJbHUKA.
PaBHOOepeHHbIE W PAaBHOCTOPOHHUE TPEYrOJbHUKH;, CBOMCTBA M MpPHU3HAKU

paBHOOEAPEHHOTO TpeyrojpHuKa. [Ipu3HaKum paBeHCTBA TPEYrOJBHUKOB.
HepaBenctBo TpeyronpHuka. COOTHOHIEHMS MEXAY CTOPOHAMH W yIJlaMu
TPEYTOJIbHHUKA.

CymMma yriioB TpeyrojbHuKa. BHelHue yriibl TpeyrosbHHKa. Teopema
Qaneca. IlogoOue TpeyronbHUKOB. [lpu3Haku 1OAOOUS TPEYrOJBHHUKOB.
Teopema Ilugaropa. CuHYC, KOCHUHYC, TaHI€HC, KOTAHT€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroibHuka u yrioB oT 0 go 180 °; mnpuBenenune k
octpoMy  yray.  PemeHne — mpsMOYTrOJIBHBIX TpPEYroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOpPMyJIbl, CBS3BIBAIOIINE CHUHYC, KOCHHYC,
TQHI€HC, KOTAHIMEHC OJHOTO M TOTO K€ Yyrija. PelieHwe TpeyroJbHUKOB:
TeopeMa KOCMHYCOB W TEOpEMa  CHUHYCOB.  3aMeydaTelIbHble  TOYKH



TPEYTOJIbHHUKA.

YerwipéxyronbHuk. [lapammemorpamm, €ro CBOWCTBA W NPU3HAKH.
[IpssiMOyrosibHMK, KBajgpar, poMO, HX CBOWCTBA W NpHU3HAKHU. Tpamnerus,
CpENHssl JUHUSA TpaneClUuH.

MHoroyroyibHuK. Bbllykiible MHOTOyrojdbHHKA. CyMMa yTIJiOB BBITYKJIOTO
MHOroyrosibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHHUKHU.

OxkpyxHocTh U Kpyr. Jyra, xopma. Cekrop, cermeHT. LleHTpanbHbI yromn,
BIIMCAHHBIN yTOJI, BEJINYMHA BIINCAHHOTO yTila. B3aumMHOe pacronoxeHue npsaMon
U OKPYXKHOCTH, NIBYX OKpykHOocTeu. KacarenpHass m cexymias K OKPYKHOCTH,
UX CBoOiicTBa. BmnucaHHble W ONHMCaHHbIE MHOTOYTOJbHUKH. OKpYXHOCTH,
BIIMCaHHAsl B TPEYIOJIbHUK, WU OKPYXXHOCTb, ONMCAHHAS OKOJIO TPEyTOJbHHUKA.
BrimcaHHbIE M ONIMCAaHHBIE OKPYKHOCTH IIPABUJIBHOIO MHOTOYTOJIbHUKA.

['eomerpuueckue mnpeoOpazoBanus. [lonsatue o paseHcTBe ¢uryp. Ilonsitue
O JBW)XXEHUU: OCeBasg M LECHTpAJIbHAA CHUMMETPHUU, MAPAJIIEIbHBIA IIEPEHOC,
noBopoT. [loHsTne o mogoOuu Guryp u roMOTETHH.

[lIocTpoeHuss ¢ NOMOLIBIO LUPKYJIs M JIMHEWKU. OCHOBHBIE 3a/Ja4d Ha
IIOCTPOCHUE: JEJECHUE OTpe3Ka II0IojaM; IOCTPOCHUE yIJla, PaBHOIO JAaHHOMY;
IIOCTPOCHHUE TPEYIrOJbHUKA II0 TPEM CTOPOHAM; IOCTPOCHUE NEPIEHAUKYIIAPA K
OpsIMOM; MOCTPOCHHE OMCCEKTPHUCHI yIia; JeJeHHEe OTpe3Ka Ha N PaBHBIX
4acTeu.

Pemienne 3amay  Ha BBIYMCIIEHWE, JOKA3aTEIbCTBO U IOCTPOEHUE C
UCIIOJIb30BAHUEM CBOMCTB HM3YYEHHBIX (PUTYD.

HN3mepenune reomerpuuyeckux BeJu4uH. JnnHa otpeska. PaccrossHue ot
TOYKH 10 IPsIMOM. PaccTosHre Mexay mapajyieIbHbIMU MPSMBIMH.

[lepumeTp MHOTrOYTrOJIBHUKA.

JInuHa OKpYKHOCTH, YUCJO T ; JJIMHA IYTM OKPYKHOCTH.

I'panycHass mepa yria, COOTBETCTBHE MEXAY BEIMYMHOW LIEHTPAIbHOIO
yria v JUIMHOW Iy OKPYXHOCTH.

[TonsiTe miomanuM IUIOCKUX Quryp. PaBHOCOCTaBIEHHBIE U PABHOBEIUKHE
burypsl. [Inomange  OpPAMOYrOJIBHUKA. [Inomanu  mapamienorpamma,
TpeyroJibHUKa W Tpaneuuu. Ilnomanes MHoroyroneHuka. Ilmomaas kpyra u
wionaab cexkropa. COOTHOUICHHE MEXAY IUIOIAIIMU MOA0OHBIX (uryp.

Pemlenne 3amay Ha BBIYMCICHUE M JIOKA3aTEIBCTBO C HCIOJB30BAHUEM
W3YUYEHHBIX (HOPMYIL

Koopaunarel. VYpaBHeHue mnpsmon. KoopaumHatel cepenuHbl OTpe3Ka.
@opMmyna pacCcTOSTHUA MEXKAYy JABYMS TOYKAMH IUIOCKOCTH. Y paBHEHHUE
OKPY’KHOCTH.

BekTopsbl. /[Inuna (Monynb) BekTtopa. PaBeHcTBO BekTOopoB. KosummHeapHbie
BeKTOpbl. KoopauHarel BekTOpa. YMHOXKEHHME BEKTOpAa Ha  YHCIO, CymMMa
BEKTOPOB,  pAa3JIOKEHME BEKTOpa 0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
CkansipHO€ IPOU3BEAECHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIe NMOHATUA. MHOXECTBO, DJIIEMEHT MHOXKECTBA.
3ajaHue  MHOXECTB  IIEPEYMCIEHHEM  3JIEMEHTOB,  XapaKTEPUCTUUYECKUM
cBorictBoM. IlommHOXKecTBO. OOBEIUHEHHE M MEPECCUCHUE MHOMKECTB.



JIeMEeHTBbI JIOTUKH. Onpenenenue. AKCHOMBI " TEOPEMBI.
Joka3zatenbcTBo. JloKa3aTenbCTBO OT MPOTUBHOrO. Teopema, oOpaTHas JaHHOM.
[Ipumep u KOHTpIIpUMED.

[TonsiTue © pPaBHOCWIBHOCTH, CJIEAOBAHUHU, YHOTPEOJEHUE JIOTUYECKUX
CBA30K eC/u ..., MO ..., 8 MOM U MOJIbKO 8 MOM Clyyae, JOTUYECKUE CBS3KU U,
UU.

I'eomerpuss B ucropudeckoM pasBuTHu. OT 3emieMepus K Ie0 METPHUH.
[Muparop u ero mxomna. Panec. Apxumen. IlocTpoenue mTPaBUIBHBIX
MHOTOYTOIBPHUKOB. Tpucekius yria. Ksamgpatypa xpyra. YaBoenuwe KyoOa.
Hctopust yucna m . 3onotoe ceuenue. «Havana» Epknmpa. JI. Dinmep. H. W
JloGaueBckuii. Mctopust msaToro mocrysiara.

N300perenue MeToaa KOOpJIMHAT, MO3BOJISFOILIETO NEPEBOAUTD
reoMeTpuyeckre o0beKThl Ha A3bIK anreopel. P. Jlekapt u II. ®@epma. [Ipumepsl
Pa3IMYHBIX CUCTEM KOOPAMHAT HA IUIOCKOCTH.

BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC

[IpencraBnenne MaHHBIX B BUJE TaOJHIl, AUarpamm, rpaukoB. 3amojiHEHUE
TaOJIML, YTEHWE U IOCTPOCHHE JauarpaMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHue rpaukoB peajabHbIX Iponeccos. M3pneuenue nudopmanuu u3
JMarpaMM M TaOJIMIL, UCTIONb30BaHNUE U UHTEPIPETALNS JaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpeAHee apu(pMETUYECKoe, MeJuaHa, pa3max,
HamOoJIblIEE M HAWMEHbIIEE 3HAYECHHUS HaOOpa YHMCIOBBIX JaHHBIX. lIpumepbl
CIIy4ailHOM U3MEHYMBOCTH.

CrnyyaliHbIii SKCIIEpUMEHT (OMbIT) M cCiy4ailHoe coObiTHe. BeposTHOCTh U
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ectBe. MoHeTa v UTrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. CreneHb BepmuHbl. Yuciao pédep U cymmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxoel. [yt B
rpadax. O6xon rpada (dinepoB myth). [IpeacrtaBieHne o0 OpUEHTHUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenne NaHHBIX B BUE TaOIMII, TUarpamMmm, rpad)uKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuun  Haj
MHOKECTBaMU: O0BbEAMHEHHE, NepecedeHue, nonojiHeHue. CBOMCTBA ornepanui
HaJ| MHOXKECTBAMH: TMEPEMECTUTENIbHOE, COYETaTEeNIbHOE, pPacHpeeIUuTENbHOE,
BKIIOYeHUs. Vcnonb3oBaHWe TrpaUyecKoro NpPe/CTAaBICHUsS MHOXKECTB s
OMMCAHMSI PEATLHBIX MTPOLIECCOB U ABJICHUMN, TPU PELICHUU 3a]1a4.

N3mepenne paccemBaHus AaHHBIX. Jlucriepcusi M CTaHIApPTHOE OTKJIOHEHHUE
YHICIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

OneMmeHTapHble  COOBITHS  ciay4aiiHoro ombita. CiydaiiHble  COOBITHSL.
BepositHocT  coObITui.  OmBITEI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObrTusiMu. CiryuyaiiHblii BBIOOp. CBsI3b MEXKIy MAJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.



JlepeBo. CBOICTBa A€PEBBEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEM
BEPIINHBI, CBSA3b MEXK/Yy YUCJIOM BEPIIMH U yucioM péoep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMonibio rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Ditniepa. OObeAUHEHHE U
nepeceueHne  coObITHil. HecoBmecTHbie  coObiTHsi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YcCIIOBHas BeposATHOCTh. [IpaBuino ymHoxeHus. HezaBucumblie
coobiTus. IlpencraBnenue skcrepuMeHTa B BUJle jAepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEH C MOMOINBIO JAEPEBA CIyYalHOTO JKCIEPUMEHTA,
auarpamm Jinepa.

9 KJIACC

[IpencraBienne JaHHBIX B BUJE TaOIUI, 1UarpaMM, rpaduKoB, HHTEPIIPETALIHS
JTaHHBIX. UTEHHE M TOCTPOCHHE TaOJHIl, AUarpamm, rpaduKoB MO peaTbHBIM
JAHHBIM.

[lepecranoBku u ¢akropuan. CoyeTaHus W YUCIO coueTaHuil. TpeyroabHUK
[Tackans. Pemenue 3aaa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPHKHU.

['eomeTprueckass BepossTHOCTh. CilydaliHbli BbIOOp TOYKM U3 (UTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 LYI'd OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepus ucnbeiTanuil 10 nepsoro ycnexa. Cepus
ucneiTanuii bepaysmm. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHym.

CrnyvaliHass BenMYMHA W paclpeeiiCHHE BEpOSATHOCTEH. Maremarndeckoe
oXuJaHue u gucnepcus. l[lpuMepbl  MaTeMaTHYEeCKOro  OXUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUM MCHBITAHUU
bepnrymnmy.

[lonarue o 3akoHe OOJbIIUX uuces. M3MmepeHue BEpOSITHOCTEH ¢ MOMOIIbIO
yacToT. Ponb 1 3HaueHHe 3aKoHa OOJIBIIMX YKCE B IPUPOJIE U OOILECTBE.



TEMATHYECKOE INIAHUPOBAHUE

Ne HaunmeHnoBaHue pa3jeia Yacol
n/n Y4eOHOro
BpeMeHH
Aunredpa I'eomerpus BepositHOCTB M
CTATHCTHKA
7 kaacc (186 4., 6 4. B Hexeio — 1, 2 yeTBepTH, S4. B Hee 10 — 3, 4 YeTBEPTH)
1. Bripakenus, 18
TOXKJIECTBA,
ypaBHEHHUS
2. HavanbHbie 10
reoMeTpuYecKre
CBEJICHHUSI
3. [IpencraBieHue TaHHBIX 7
4. TpeyrosbHUKH 17
5. DyHKIMU 11
6. OnucarenpHasi CTAaTUCTHKA. 8
PaccenBanue naHHBIX
7. Crenens C 11
HATypaJIbHBIM
MOKa3aTeieM
8. MHorouieHsl 17
9. [TapannensHbIe 13
psIMBIC
10. CanyuaiiHast ©”3MEHYMBOCTD 5
11. | ®opmynsl 19
COKpAILEHHOTO
YMHOXKEHUS
12. COOTHOIIICHUS MEXTY 18
CTOPOHAMH U yTIIaMU
TPEYroJbHUKA
13. | CucreMbl TUHEHHBIX 16
YpaBHEHUU
14. [ToBTOpEHMeE. 4
Pemenue 3amau
15. BBegenue B Teopuro 5
rpagoB
16. | IToBropenue 6
17. Ciydaiinbie COOBITHS.
BepositHocTs W WacToTa 2
CITy4altHOTO COOBITHS
18. O06o6mIeHne 2
8 ki1acc (204 4., 6 4. B HeeNN10)
19. | PanmonanmsHBIC 23
apobu
20. YeThIpEXYroJbHUKH 14
21. [IpencraBinenue JaHHBIX 2
22. OnucarenpHas 9

CcTaTHUCTHUKA. PaccenBaHue




JTAHHBIX
23. | KBagpartHbie KOpHH 19
24. ITnomans 14
25. MHuosxecTBa 3
26. | KBagparHble 21
ypaBHEHHUS
27. [Tono6HbBIE 19
TPEYroJbHUKU
28. Brenenue B Teopuro 4
rpa¢os
29. Crny4aitHas
W3MEHUYUBOCTb.
Cry4daiiHple COOBITHSI. 14
BeposiTHOCTB M yacToTa
CIIy4aifHOTO COOBITUS
30. | HepaBenctBa 20
31. OKpyXKHOCTb 17
32. | CteneHb ¢ 1eNbIM 11
MIOKa3aTeseM.
DNeMEeHTHI
CTaTUCTUKU
33. | IloBTopenue 8
34. [ToBTOpEHHE. 4
Pemenne 3amau
35. O6006menne 2
9 kaacc (185 4., 6 u. B Hezmeqnio — 1, 2 yeTBepTH, S4. B HeJe10 — 3, 4 YeTBEpPTH)
36. | KBagparuunas 22
byHKIUSA
37. [IpencraBieHne JaHHBIX 1
38. BexTopsl 10
39. OmnucarenpHasi CTATHCTHKA. 3
PaccenBanue naHHBIX
40. MHoxecTBa 2
41. Meto1 KOOpMHAT 11
42. BBenenue B Teopuro 4
rpadoB
43. | YpaBHeHUs U 14
HEPaBEHCTBA C
OJIHOM
MePEMEHHOMN
44, CoOTHOILIEHUS MEXKTY 13
CTOpPOHAMH U YTIIaMH
TPEeyroJabHUKA.
CxansapHoe
IPOU3BEICHNE BEKTOPOB
45. CiydaiiHast ”3BMEHYUBOCTb.
CrnyuaitHbie COOBITHS. 5
BeposiTHOCTB M yacToTa
CIIy9aifHOTO COOBITUS
46. | YpaBHeHHS U 17

HCPAaBCHCTBA C




TBYMSI
MIEpEeMEHHBIMU
47. JlIHa OKPY>KHOCTH U 12
IIOHa/1b Kpyra
48. | Apudpmernueckas 15
U TeOMETpUYeCcKas
pOTrpeccuu
49. | DneMeHTsI DJIeMEHTHI 110 15
KOMOWHATOPHUKH U KOMOWHATOPUKH
TEeopuun
BEPOSITHOCTEN I'eomerpuyeckas
BEPOSATHOCTD
Wcnwitanusa bepnynu
Cnyyaiinasi BeJIM4MHa
O06001eHKE
50. JIBroKeHUS 9
ol. Hauanbubie cBenenus 2
13 CTePEOMETPUH
52. | IloBTOopeHue 19
53. 006 axcuomax 2
TUIAHUMETPUH
54, [ToBropenue. Pemenue 9
3a/1a4y

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

e AnreOpa. 7 kimacc. Y4YeOHUK I ydaluxcsi o0Ieo0pa3oBaTebHbIX
yupexaenuit / FO.H.Makapsrues, H.I'. Munmiok, K.1. Hemkos, C.b.CyBoposa -
M.: IIpocgeienue;

e AnreOpa - 8 Kiacc: y4eOHMK IJisi y4amniuxcs 00IIeo0pa3oBaTEIbHBIX
yupexaenuit / FO.H.Makapsrues, H.I'. Munmiok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocBeuienue;

e Anrebpa — 9 xiacc: y4eOHMK ISl ydaliuxcs oO0Ieo0pa3oBaTelbHBIX
yupexzaenuii / FO.H.Makapsrues, H.I'. Munmiok, K.M. Hemkos, C.b.CyBopoBa -
M.: IIpocseuienue;

e [‘comeTpus. 7-9 KJIACCBI: yueO. ISt yYaluxcs
obmeobpasosar.opranuzanuii / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiues u
np.- 6-¢ u3n. - M.: IIpocBerenue;

e BepostHocTh M cratucTuka 7-9 kiaccel (0a30BBIM ypOBEHB): yueO. mJis
oO1ieoOpazoBarenbHbix opranuzanuii / U.P. Beicomkuii, 1.B. Smenko, nox pe.
N.B. Amenko — M.: IIpocsenienue.




N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

YUN.Py

https://uchi.ru/

Poccuiickas siexTponHas mkonahttps://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O NTIPOLECCA

YUYEBHOE OBOPY/IOBAHUE

DnexTpoHHBIC cpeacTBa 00ydeHust/TuTepakTuBHBIE TocoOus/OHIalH-KypCHhI (T10
MIPEAMETHON 00J1acTH)

JleMOHCTpalMOHHbIE Y4eOHO-HATJISAHBIE TOCOOUS

CnoBapu, CIipaBOYHUKH, SHITUKIIONEU (110 TpeaAMeTHOM obnact) KoMmriekT
JIEMOHCTPAIMOHHBIX Y4eOHBIX Ta0IHII (TI0 MPEMETHOM 001acTh)

OBOPYJAOBAHMUE JIUIA ITPOBEAEHUA TABOPATOPHBIX 1
INPAKTUYECKUX PABOT
HA0Op reOMETPUUECKUX TeJl HAOOP MPOCTPAHCTBEHHBIX TEIHAOOP HHCTPYMEHTOB



