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Toscnumenvnas 3anucka

[Iporpamma no Marematuke ajisi oOydaromuxcs 5-9 kiaccoB pazpaboTaHa Ha OCHOBE
OI'OC OOO. B mporpamMe mo MaT€MaTHUKE YYTEHbl MJIEHM U TOJIOKEHUS KOHIICIILINHN
pa3BUTHS MaTeMaTU4ecKoro oopasoBanus B Poccuiickoit deaeparumu.

[IpeameToM MaTeMaTHKH SBISIOTCS (PYHIAMEHTAIBHBIC CTPYKTYpPHI HAIIETO MHpPA -
MIPOCTPAHCTBEHHBIE (OPMBI ¥  KOJUYECTBEHHBIC OTHOMICHUS (OT MPOCTECHUIINX,
yCBaMBaE€MbIX B HETIOCPEJCTBEHHOM OIIBITE, O IOCTATOYHO CIIOHBIX, HEOOXOUMBIX J1JIS
pPa3BUTHSI HAYYHBIX U TPUKIAIHBIX HAeH). MaremaTudyeckue 3HAHHUS OOECIEUHBAIOT
MMOHMMAaHUE TPHUHIMUIIOB YCTPONCTBA M UCIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE M  HMHTEPIPETALUIO COLMUATIBHOM, SKOHOMUYECKOW, ITOJIMTHYECKOU
uH(OpMAIUU, TAI0T BO3MOXHOCTHh BBITIOJNHATH PACUETHI W COCTABIATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATHb POPMYJIbI, BIAJIETh MPAKTUYECKUMH TPUEMAMHU T€OMETPUUECKUX
M3MEPEHUM M TOCTPOCHMM, YWTaTh WH(OpMAaIUIo, MPEACTaBICHHYIO B BHJIEC TaOIHII,
auarpaMM W rpaduKoOB, JKUTh B YCIOBUSAX HEOMPEACNEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIyYyalHbIX COOBITUH.

N3yuenne wmarematuku (QopMupyer y o0OydalomMXCs MaTeMaTH4YeCKUW CTUITh
MBIIUICHHUS, TPOSIBIISIIONIMNCS B OMpPEIeNEHHBIX YMCTBEHHBIX HaBbikax. OOydarommecs
OCBaMBAaIOT TaKUE MPUEMBI U METOAbI MBIIIUICHUS, KAK UHAYKIUS U TeIYyKIUs1, 0000IIeHIE
M KOHKpEeTH3alusi, aHaiu3 M CHUHTe3, KiIaccupukaiusa U CHUCTeMaTu3alusi,
abcTparupoBanue U aHajaorus. OObEKThl MATEMATUUECKUX YMO3aKIIOUEHUM, paBuia Ux
KOHCTPYHUPOBAHUSI PACKPHIBAIOT MEXAHWU3M JIOTMYECKUX TMOCTPOEHUM, CIOCOOCTBYIOT
BBIPA0OTKE YMEHUS POPMYTHUPOBATH, 000OCHOBBIBATH U JJOKA3BIBAThH CYXKICHHUS, TEM CAMbIM
pa3BUBAIOT  JIOTMYECKOE  MbIlUIeHHE. M3yueHue  MareMaTUKu  OoOecreyrBaeT
(dhopMUpOBaHUE AITOPUTMUUYECKON KOMIOHEHThI MBIIUICHUSI W BOCIHUTAaHUE YMEHHI
NEUCTBOBaTh MO  3aJlaHHBIM  QJITOPUTMaM, COBEPIIEHCTBOBATh  W3BECTHBIE U
KOHCTPYHpPOBAaTh HOBBIE. B mpoliecce perieHus 3a1a4 - OCHOBOM yUeOHOM JMeATeIbHOCTH
Ha ypOKax MaTEMAaTHKHU - Pa3BUBAIOTCA TBOPUYECKAsl U MPUKIIAJIHASI CTOPOHBI MBIIILICHHS.

OOyuenue maTemaTuKe Ja€T BO3MOXHOCTh Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO,
palMoOHANIbHYI0 UM HWH(QOPMATHUBHYIO PE€Ub, YMEHHUE OTOMpaTh HamboJiee MOIXOSIINE
S3BIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue cpeiacTBa IS BBIPAXKEHUS CYXKICHUUW U
HArJIIHOTO UX MPEICTABICHUS.

[Ipy wu3ydeHUHM MaTeMaTUKH OCYILIECTBISIETCS OOIee 3HAKOMCTBO C MeETOAaMu
MO3HAHUS JEHCTBUTEIBHOCTH, MPEJICTABICHUSIMHU O IPEAMETE U METOAaX MaTEMaTHUKH, UX
OTJIMYUM OT METOJIOB JIPYTMX €CTECTBEHHBIX M TYMAaHHUTApHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHEHUSI MaTEeMaTUKH JIJI PEUISHUs] HAYUHBIX M TMPUKJIAIHBIX 3a1a4.

[IpuoputeTHbIMU 1IEIAMU OOyuYeHMs] MaTeMmaTuke B 5-9 kiaccax SIBISIOTCS:
dbopMUpOBaHME  IIEHTPAJIBbHBIX MAaTEMAaTHUYECKUX  TOHATUHA  (YMCIIO, BEJIWYHUHA,
reoMerpudeckas ¢Gurypa, NepeMeHHas, BEpPOSTHOCTh, (QYHKIH), OO0ECHeYMBAIOIINX
MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHUs 00YUYarOIIUXCS;

MO/ABEACHUE OOyYaIOIMMXCA HA JOCTYITHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU M OKPY’KAIOIIEro MUpa, HOHUMAaHUE MATEeMaTHUKU KaK 4acTH
o0111e#t KyIbTYphI Y€JI0BEUECTBA;

pa3BUTHE WHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW 0O0ydaromuxcs,
MMO3HABaTEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUHN, KPUTUYHOCTH MBIIICHUS,
MHTEpECa K U3YUYEHUIO MAaTEMATHKU;



dbopmupoBaHne (YHKIMOHAIBHOW MAaTEMAaTHYECKOM TIPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MATEeMAaTHUYECKUX MOHATUNA, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX >KU3HEHHBIX CUTYyalUMsX WU NPU M3YYCHHH JPYTUX Y4YEOHBIX IPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE
MaTeMaTUKH M CO3/1aBaTh MAaTEMaTUYECKHUE MOJEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKHl  ammapaT Uil pelIeHHs PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATh NOJYYECHHBIE PE3YJIbTATHI.

OCHOBHBIE JTMHUM COAEPKAHUS MPOrpaMMbl 0 MaTeMaTHKe B 5-9 kiaccax: «Yucna
U BBIUUCICHUS», «Anredpa» («AnreOpamueckue BBIpOKEHUS», «YpaBHCHHS W
HEpaBeHCTBaY), « DyHkIum», «['eomerpus» («I'eomeTpudeckne GUTYPHI U KX CBOWCTBAY,
«M3MepeHne reoOMeTpHYECKUX BEIMYHHY), «BeposTHOCTS 1 cTatucTrkay. JlaHHbIC THHUN
Pa3BUBAIOTCS MapajuIeNIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHUKOM, OJJHAKO HE
HE3aBUCHMO OJIHA OT JPYIOii, a B TECCHOM KOHTaKTE U B3aUMOJCHCTBUHU.

CopepxaHue MporpaMMbl MO0 MaTeMaTHKE, pacHpelenéHHOE MO rojaMm o0y4yeHws,
CTPYKTYpUPOBAaHO TakUM 0Opa3oM, 4TOObl KO BCEM OCHOBHBIM, HPHUHLHUIUAIbHBIM
BompocaM  oOydamomuecs — oOpaljaiucb  HEOJAHOKPATHO,  YTOOBl  OBJIAJICHHE
MAaT€MaTUYECKUMHU IOHATHSMU W HABBIKAMHU OCYILECTBIBUIOCH IOCJIEIOBATEIBHO H
NOCTYyNaTeNIbHO, C COOJIIOJIGHHEM TPUHIUIA T[PEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTeMaTHYECKUX MPEACTABICHUN 00yJarommxcs,
pacupsst 1 yriryouisst e€, 00pas3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO Marematuka sBISETCS 00s3aTE€IbHBIM y4eOHBIM
MpeMETOM Ha YpOBHE OCHOBHOIO oOmiero obpazoBanus. B 5-9 knaccax maremaTtuka
TPAJAUIIMOHHO U3Y4YaeTCs B paMKax CIEAYIOIIHNX YUYEOHBIX KypcoB: B 5-6 Kilaccax - Kypca
«Matemartukay, B 7-9 kiaccax - KypcoB «Anredpa» (BKJIOUYas SJIEMEHThl CTATUCTUKU U
Teopun BepositTHOcTe) u «['eomerpusi». IlporpamMmoill 1o MaremMaTHKE BBOJIUTCS
CaMOCTOSATENbHBIN YueOHbIN Kypc «BepoaTHOCTh U CTaTUCTHKa» B 7-9 Kilaccax.

OO6111ee 4rcIio YacoB, OTBEICHHBIX /I U3YYCHHS MaTeMaThKu (0a30BbIN YPOBEHB) Ha
YpPOBHE OCHOBHOTO 00111eT0 0Opa3zoBaHus, - 952 yaca: B 5 kiacce - 170 gacoB (5 yacoB B
Heqeno), B 6 kiacce - 170 gacos (5 wacoB B Henento), B 7 kiacce - 204 daca (6 yacoB B
Hesento), B 8 kiacce - 204 gaca (6 yacoB B Hezelnto), B 9 kimacce - 204 gaca (6 yacoB B
HEJIEIIIO).

IInanupyemvle pe3ynomamsi 0cgoeHus yuebHo2o npeomema «Mamemamuxay
(sxmouas kKypcol «Aneebpay, «I eomempusiy, « Beposimuocmo u cmamucmuray)
W3ydyenne MaTeMaTUKH Ha ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHus HAMIPABJICHO HA

JTOCTIKCHHE  OOYYarOIIMMUCS  JIMYHOCTHBIX, METANPEAMETHBIX H  IMPEAMETHBIX
00pa3oBaTEIbHBIX PE3yJIbTATOB OCBOCHHUS YUEOHOTO IIpeaMeTa.

Jluunocmuvle  pe3ynbmamoi OCBOCHMUS MpOrpaMMBbl o MaTEMaTHKE
XapaKTEePU3YyHOTCS:

1) matpuoTryecKkoe BOCIIUTAHUE:

MPOSIBJIEHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUMCKONM MaTEMATHKH,
IICHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKEHUAM POCCHMCKHUX MATEMATUKOB W POCCHMCKOU
MAaTEMATUYECKON MIKOJIbI, K HCIOJIb30BAHUIO 3TUX JOCTMKEHUH B IAPYyTMX HaykKax M
MPUKIIAIHBIX cdhepax;



2) rpaXXIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH TpakIaHWHA U peau3allii ero Mpas,
MPECTABICHUEM O MATEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP,
SBIICHUH, TPOILEAYp TpakTAHCKOTO oOIlmecTBa (HAampuUMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKHX MPOOJIEeM, CBS3aHHBIX C MPAKTHICCKHM
MPUMEHEHUEM JIOCTIDKCHHM HAyK{, OCO3HAHHUEM BAXXHOCTH MOPATHHO-3THYECKHUX
MIPUHITUTIOB B JACSATEIBHOCTH YUIEHOTO;

3) TpyA0BOE BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHNN MPAKTUYECKUX 33]1a4 MaTeMaTHIECKON
HAIPaBIIEHHOCTH, OCO3HAHHWEM BaXXHOCTH MaTEeMAaTHMYeCKOTO oOO0pa3oBaHMS  Ha
MIPOTSDKCHUH BCEH KU3HU JIJIS YCIICTITHOM MPodeCCHOHATBHON ACSITEIIBHOCTH U PA3BUTHEM
HEOOXOJMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIWBHIYATHHOU
TpacKTOpuM 0Opa30BaHUS W JKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX WHTEPECOB H
OOLIECTBEHHBIX TOTPEOHOCTEN;

4) scTeTUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHATBHOMY M ACTETUUYECKOMY BOCTIPUSITHIO MATEMaTHUYECKUX
OOBEKTOB, 3ajiay, pEIICHUN, PACCYXKICHUN, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOr'0O MO3HAHUS:

OpHCHTAIIMCH B JIEATEILHOCTH Ha COBPEMCHHYIO CUCTEMY HAyYHBIX MPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, IPUPOJIBI U OOIIECTBA, IOHUMAaHUEM
MaTEeMaTHYECKON HayKu Kak c(hephl UeIoBEUECKOM AesITeIbHOCTH, STANOB €€ Pa3BUTHUS U
3HAYUMOCTH JUISl Pa3BUTHS [HMBWIM3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W
MaTeMaTH4eCKON KyIbTYPOH KaK CPEeICTBOM MTO3HAHUS MUPA, OBJIAJICHUEM TIPOCTEHIITIMHI
HABBIKAMU MCCIIEA0BATEIBCKON IS TEIHHOCTH;

6) pusnueckoe Bocruranue, PopMUPOBaAHUE KYTBTYPHI 3I0POBbS U SMOIIMOHAIBHOTO
0J1Iaromoayyus:

TOTOBHOCTBIO MIPUMEHSITh MaTeMAaTUYECKHE 3HAHUS B UHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 3JI0pOBOTO o0Opasa KH3HU (370pOBOE MHUTaHWE, COATaHCHPOBAHHBIA PEKUM
3aHATHI U OTIIbIXA, peryisipHas Gpu3nvecKkas akTHBHOCTH), COPMUPOBAHHOCTHIO HaBbIKA
pednexcun, pUu3HAHUEM CBOETO MpaBa Ha OITMOKY M TAKOTO K€ MpaBa JPYroro YeJIOBeKa;

7) 9KOJIOTMYECKOE BOCIIUTAHUE:

OpUCHTallMe Ha TPUMEHEHHWE MaTeMaTHYCCKUX 3HAHWHM ISl PEIICHHs 3aaad B
00J1aCTH COXPAHHOCTH OKPY’KAIOIIEH Cpebl, MIAaHUPOBAHUS MOCTYNKOB U OIEHKUA HX
BO3MO>KHBIX TIOCJIEICTBUH JUIsI OKPY>KaOIIel Cpeibl, 0CO3HAHNEM TII00aTFHOTO XapaKTepa
AKOJIOTHYCCKUX MPOOJIEM U MyTEeH MX PEIICHHUS,

8) amanTanys K U3MECHSIONUMCS YCIOBHSIM COIMAIILHON M TIPUPOTHOMN CPEJIbI:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBHSIX HEOMNPEACIEHHOCTH, TOBBIIMICHUIO YPOBHSI
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYI0 NEATEeIbHOCTh, B TOM YHCIE YMEHHE
VUUTBCS y JIPYTUX JIIOJACH, MpUoOpeTaTh B COBMECTHOU EATEILHOCTH HOBBIC 3HAHUS,
HABBIKH U KOMIIETCHIINH U3 OTIBITA APYTHX;

HEO0OXOAMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHHI, B TOM uuciie HOpPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI 00 0OBEKTaX U SBJICHUSIX, B TOM YHCIIE PAaHEE HE M3BECTHBIX,
OCO3HaBaTh Je(MUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, TUIAHMPOBATH CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOLIMNA KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U 1ecTBUs, GOPMYIHPOBATH U OIICHUBATH PUCKU U TIOCIECTBUA, (HOPMUPOBATH OIBIT.

B pe3ynbrare ocBoeHUs MpOTpaMMBI 10 MaTEMaTUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanus y oOy4aromierocst 0yyT copMupoBaHbl Memanpeomemusle pe3yivmamol,
XapaKTEPU3YIONINECs] OBJIAJICHUEM YHHBEPCAIBHBIMU TI03HABATEIHLHBIMU JIEHCTBHUIMH,
YHUBEPCATHHBIMH KOMMYHUKATHBHBIMH JEHCTBUSMH u YHUBEPCATbHBIMH
PETYJISTUBHBIMU JICHCTBUSMU.

YHuBepcagbHbIE TIO3HABATEIbHBIC JCUCTBUS oOecmeunBaroT (popMUpOBaHHE
0a30BbIX KOTHHUTHUBHBIX IMPOIECCOB OOyYarOMMXCS (OCBOGHHWE METOJOB IO3HAHUS
OKPY>KaIoIllero Mupa, IpUMEHEHUE JTOTUYECKUX, UCCIIEA0BATEIbCKUX ONepaluid, yMEeHU!
pabotathb ¢ uHpopmaIuei).

Y oOyuaromerocs OyayT chOpMUPOBAHBI CIICIYIOMIME 0a30BbIE JIOTHUECKHE
JIEUCTBUA KaK 4YacTh YHUBEPCAIbHBIX [TO3HABATEIIbHBIX YUYCOHBIX TCUCTBUI:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSTUHN, OTHOIIEHUW MEXIy MOHATUSAMHU, (POPMYIUPOBATH OIpPEACIICHUS TOHSITHM,
YCTaHABIWBATH CYIIECTBCHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS I 0000IICHUS 1
CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJN3A;

BOCIIPUHUMATh, JOPMYITHPOBATH U TIPEOOPA30BBIBATE CYKICHHS: YTBEPAUTEIHHBIC U
OTpUIIaTeIbHBIC, CAUHUIHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBIIATh MAaTEMaTHYECCKHUE 3aKOHOMEPHOCTH, B3aWIMOCBSI3M W TPOTHBOPCUYHUS B
(dakTax, JaHHBIX, HAOIOJICHUIX U YTBEPKICHUIX, TIPEeAIaraTh KPUTEPHUH JIJIs1 BBISIBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

POBOJUTH BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTelIbCTBA MATEMATUYECKUX YTBEPXKIACHUN (MpsMble U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHLHO HECIIOXKHBIC JI0KA3aTEIhCTBA MATEMATUYECKUX
(dakTOB, BBICTpPaWBaTh AaApPTyMEHTAIMIO, TPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE PACCYKIACHUS;

BBIOMpaTh CIOCO0 perieHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHaHTOB
perieHus, BEIOMpATh HanOosee MOAXOMSIIANA C YIETOM CaMOCTOSITCIIBHO BBIJEICHHBIX
KpUTEPHUEB).

VY oOyuaromierocst OyayT chopMUpOBaHbI CIEAYIONIME 0a30BbIE UCCIIET0BATEIbCKUE
JICHCTBUS KaK 9acTh YHUBEPCAILHBIX ITO3HABATCIIBHBIX YUCOHBIX JICHCTBHI:

UCIIOJIB30BaTh  BOINPOCHI KaK  HMCCIEIOBATEIbCKUA HMHCTPYMEHT TIO3HAHUS,
(dbopMyIUPOBaTh BOIPOCH], (PUKCHPYIONTUE MPOTUBOpPEUNE, MPOOJIEMY, CaMOCTOSTEIHHO
yCTaHABIWBATh MCKOMOE WM JaHHOE, (hOpMUPOBATH THUTMOTE3y, apTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEMaTHIECKOTO 00BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;

CaMOCTOSTENbHO  (OPMYIUPOBAaTh OOOOIIEHUST W BBIBOJBI IO PE3yJbTaTaMm
MIPOBEAEHHOTO HAOJIIOICHUSI, MCCIICIOBAHUS, OIEHWBATh JOCTOBEPHOCTH TOJYyYCHHBIX
pPe3yJIbTaTOB, BHIBOJOB M O000IIICHUH;



IPOrHO3UPOBAaTh BO3MOXKHOE  pa3BUTHE Ipolecca, a TaKKe BBbIJIBUraTh
IPEIIOJI0KEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

VY oOyuaromerocs OyayT copmupoBaHbl yMeHUs padoTaTh ¢ MHPOpMALMEH Kak
4acTh YHUBEPCAJIbHBIX MI03HABATEIbHBIX YUEOHBIX JEHCTBUIA:

BBISIBJISITh HEJJOCTaTOYHOCTh U M30BITOYHOCTh HH(OPMALIUHU, JAHHBIX, HEOOXOAUMBIX
IUI PEIICHUs 3aauH;

BBIOHMpATh, aHAJTM3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(DOPMALIHIO
pa3IMYHBIX BUIOB U (HOPM IMpeICTaBICHHUS;

BbIOMpaTh (popMy mpencTaBieHus WHGOPMAIMU U WLTIOCTPUPOBATH pelIacMble
3a/lauM CXeMaMH, JuarpaMMamMu, HHOUM rpauKoil U uX KOMOUHAIMSIMU,

OLICHHMBATh HAJEKHOCTh MH(OpPMALMU MO KPUTEPHSIM, MPEIOKEHHBIM yUUTEIEM
Wi chopMyIHMPOBAHHBIM CAMOCTOSITENBHO.

VYHuBepcanbHble KOMMYHUKATUBHBIE IEUCTBUSL 00€CIIeUnBaIOT C(HOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YYaIOIIUXCS.

VY oOyuaromerocss OyayrT cOpMHUpOBaHbl yMEHHMS OOIIEHMsSI Kak 4acTb
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX yUE€OHBIX JIEHCTBUI:

BOCIPUHUMATh U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMU
OOLIEeHHUS], SICHO, TOYHO, FPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS TI0 X0y PEIICHUs 3a]]a4i U TIOJYyUYEHHBIM pe3ybTaTam;

B XO0/€ OOCYXJCHHMS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOl TEeMBI,
npo0JieMbl, pemaeMon 3aJauu, BBHICKA3bIBATh WJEH, HAICJICHHBIE Ha TMOWCK PEIIeHUS,
COTIOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMH JPYyTUX YYaCTHHKOB JHAaJora,
oOHapyKMBaTh pazIMYMe U CXOACTBO IMO3ULHUNA, B KOPPEKTHON (popMe (popMynrpoBaTh
pa3HOTJIacHsl, CBOM BO3PAXKECHHUS;

MPENCTaBIATh PE3yJIbTaThl pPEIICHUS 3aJadyd, OSKCIEPUMEHTa, WCCISI0BaHuS,
MPOEKTa, CAMOCTOATEIBHO BBIOMPaTh (POPMAT BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3EHTaIH
1 0COOEHHOCTEH ayTUTOPHUHU.

VY oOyuaromerocst OyayT c(opMHpOBaHbl YMEHHUS COTPYAHMYECTBA KaK 4YacTb
YHUBEPCATbHBIX KOMMYHUKATUBHBIX YU€OHBIX JA€HCTBUM:

NOHMMATh U UCHOJIb30BaTh MPEUMYLIECTBA KOMaHAHON U UHIUBUIYaJIbHOW pabOThI
IPU PEIICHUU YUYEOHbIX MaTeMaTHUECKHX 3a7ay;

OPUHUMATH IeJb COBMECTHOW JI€ATENbHOCTH, IUIAHUPOBATH OPTaHU3AINIO
COBMECTHOM pabOThI, paclpeaemsiTh BUABI padoT, 10TOBApUBATHCS, 00CYKIaTh MPOIIeCcC U
pe3yJbTat paboThl, 0000111aTh MHEHHUS HECKOIBKHUX YEIOBEK;

y4acTBOBaTh B TpyHNHoOBBIX (opmax paboTel (0OCyXJIeHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE MITYPMBI U JIPYTHE), BHIOIHATH CBOIO YaCTh pabOTHl U KOOPAUHUPOBATH CBOU
JICUCTBUS ¢ JPYTMMH YICHAMH KOMaHJbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMIA
MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

VYHuBepcanpHble  PEryJSATUBHBIE JeicTBUS — oOecreyuBaroT  (popmupoBaHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

VY oOyuaromerocs OyayT chopMHpOBaHBI YMEHHUS CaMOOPTraHM3alMK KaK YacThb
YHUBEPCATBHBIX PErYISTUBHBIX YUEOHBIX JCHCTBHIA:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3adadd (WIM €ro 4acTh),
BBHIOMpPATh CMOCOO pEmieHus] C YYETOM HMEIOIIMXCS PECcypcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTBHI PELICHUN C YYETOM
HOBOM MH(pOpMaIH.



VY oOyuaronierocss OyayT c@opMUpoOBaHbl yMEHHUSI CaMOKOHTpPOJS KakK 4YacTh
YHUBEPCAIbHBIX PETYJISATUBHBIX YUEOHBIX IEUCTBUI:

BJIa/IETh CIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3ysIbTaTa pelieHUs
MaTeMaTH4YEeCKOM 3a/1a4H;

IpPEABUIETD TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH ITPU PEIICHUH 3aa4l, BHOCUTh
KOPPEKTUBBI B JICSITEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABJIECHHON ILENIH H
YCJIOBUSAM, OOBSICHATh MPUYUHBI JIOCTMIXKEHHS WM HEJOCTUKEHUS 1eJd, HaXOJUTh
OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

IIpeomemmnvie pezyivmamol

[IpeameTHbie pe3ynbTaThl MO Yy4eOHOMY mpeameTy «MartemaTuka» (BKIIOUas
y4eOHbIe Kypchl «Anredpay, «I'eometpus», «BepoaTHOCTh U cTaTUCTUKA») (Ha 6a30BOM
YPOBHE) 00€CIIeUNBAIOT:

1) ymeHue ornepupoBarh MOHSATUSIMHU: MHOXKECTBO, MOJMHOKECTBO, OMEPAIMHA HaJ]
MHOKECTBaMU; YMEHHE OMNEPUPOBATh MOHATUSIMH: Tpad, CBSI3HBIN rpad, AEpeBO, MUK,
MIPUMEHSTH UX MIPU PEIICHUU 3a7a4; YMEHUE UCTIOb30BaTh rpadyuueckoe mpeAcTaBIeHUE
MHOYKECTB JJIsl OTMCAHUS PEATbHBIX IIPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a71a4 U3 APYTUX
y4eOHBIX MPEIMETOB;

2) yMeHHE ONepUpoBaTh TMOHSATUAMH: OMNPEACIICHHE, AaKCUOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHE PACO3HABATh UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, CTPOUTD BHICKA3bIBAaHUS U OTPUIIAHUS BHICKA3bIBAHUIA;

3) yMeHHEe OnepupoBaTh MOHSITUSMU: HATyPAIbHOE YKCIIO, MPOCTOE U COCTABHOE
YUCJIO0, EIMMOCTh HATYypaJIbHBIX YUCEJ, MPU3HAKU NIEJIMMOCTH, LIEJIO€ YUCIO, MOAYJIb
yucia, OOBIKHOBEHHas JApoOb H JecATUYHas JpoOb, CTaHAAPTHBIM BUJA YHUCIIA,
palMoHAIIbHOE YUCII0, UPPAIIMOHAIEHOE YUCIO, apudMETUUECKUI KBaJAPATHBIN KOPEHB;
YMEHHE BBINOJHATh JACHCTBHS C YHCIAMHU, CPaBHUBATh W YIOPSAOYHMBATH YHCIA,
MPEACTABIATh YKCIA HA KOOPJAWHATHOM MPSAMOW, OKPYIJIATH YWCIA; YMEHHUE JelaTh
MPUKUAKY U OLIEHKY PE3yJIbTaTa BbIYMCIICHUN;

4) yMeHHME OlepupoBaTh TMOHATUSAMU: CTENEHb C IEJbIM IOKa3aTelieM,
apu(pMeTUYECKUI KBaJIpaTHBIN KOPEHb, MHOTOWIEH, ajire0pandeckast 1poOb, TOXKIAECTBO;
3HAKOMCTBO C KOpPHEM HATypajbHON CTENeHW OOJIbIlle €IUHUIIBI; YMEHUE BBITIOIHATh
pacueTsl o GopMyiam, npeoOpa3oBaHus LEIbIX, JPOOHO-PAIMOHATBLHBIX BRIPAKCHUN U
BBIPQKEHUM C KOPHSMH, PaA3JIOKEHUE MHOTOWICHAa Ha MHOXUTEIH, B TOM YHCIE C
HCIIOJIb30BaHKEM (OpMYJT Pa3HOCTU KBaJpaTOB U KBajpaTa CyMMbI U Pa3HOCTH;

5) ymeHue omepupoBaTh MOHATHUSMH: YHMCIOBOE PaBEHCTBO, YPaBHEHHE C OIHOMU
MIEPEMEHHOM, YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI; YMEHHE pellaTh
JUHEWHBIE W KBaJIpaTHBIC ypaBHEHUS, IPOOHO-PAIMOHATBHBIC YpaBHEHUS C OJHOMU
IIEPEMEHHOM, CHUCTEMBI JIByX JIMHEWHBIX YPABHECHUM, JIMHEMHBIE HEPABEHCTBA M HX
CUCTEMBI, KBaJIpaTHBIC U JIPOOHO-pAlIMOHATBHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOMH, B
TOM YHCJIE NPU PELICHHUH 3aJlay U3 APYTUX MPEAMETOB U MPAKTUYECKUX 3a]a4; YMEHUE
MCIIOJIH30BaTh KOOPJAMHATHYIO MPSIMYIO U KOOPJUHATHYIO TUIOCKOCTH JIJISI M300pasKeHUS
pEILIEHNN YPABHEHUM, HEPABEHCTB U CHUCTEM;



6) yMEHHE OINepUpOBaTh MOHATUAMU: PyHKIMS, rpaduk QyHKIUU, HYIU QYyHKIUH,
IPOMEKYTKU 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHusi, yObIBaHUsI, HAMOOJbILIEE U
HauMEHbIllee 3HaueHus (GYHKIMWA; YMEHHE OIEepUPOBaTh TMOHATHAMU: MpsiMas
NPOMOPIMOHATILHOCTh, JIMHEWHass (QyHKIuUs, KBaapaTuyHas ¢GyHKUMs, oOparHas
POINOPIMOHATILHOCTh, Tapabosna, runepOoia; yMeHuEe CTPOUTh rpaduku (QyHKIUH,
HCIIOJIh30BaTh TpauKu JJI ONpENeNICHUsT CBOMCTB IPOIIECCOB U 3aBUCUMOCTEH, IS
peIIeHus 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PealbHOM JKU3HU; YMEHHUE BBIPAKATh
dhopMyIaMu 3aBUCUMOCTH MEKy BEITMUYNHAMU;

7) yMeHHE OTEepUpPOBATh MOHATHSIMH: IOCIEAOBATEILHOCTh, apuMeTHUecKas u
reoMeTpruYecKas MPOrPEeCCUM; YMEHHE HCIOJb30BaTh CBOMCTBA IOCIIEIOBATEIHLHOCTEMH,
(GhopMyIIBI CYMMBI M OOIIIETO WICHA MPHU PEIICHUU 3a/1ad, B TOM YHCIIE 33a/1a4d U3 JPYTUX
y4eOHBIX MMPEMETOB U PEaTLHOM JKU3HHU;

8) yMeHue pemniaTh 3aJa4 Pa3HbIX TUIIOB (B TOM YKCII€ HA TIPOLEHTHI, TOJIU U YacTH,
JIBWKEHUE, paboTy, 1IEHY TOBapOB U CTOMMOCTH MOKYIOK W YCIyT, HAJOTH, 3a/Ja4d U3
o0JacTU ympaBJieHUS JUYHBIMHU W CEMEHHBIMH (UHAHCAMH), YMEHHUE COCTaBISAThH
BBIPOKEHUSI, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI IO YCJOBHUIO 3aJlayM, HCCIEAOBATH
MOJIyYEHHOE PEIICHUE U OIEHUBATH MPABIONIOIO0HOCTD MOYYEHHBIX PE3YyJIbTATOB;

9) ymeHuwe omepupoBaTh MOHATHAMHU: (PUTYypa, TOUKa, OTPE30K, MpsMas, JIyd,
JOMaHasi, yrojl, MHOTOYTOJbHHUK, TPEYTOJbHUK, PaBHOOCAPEHHBI W PAaBHOCTOPOHHUH
TPEYTOJIbHUKH, TPSIMOYTOIBHBIA TPEYTOJbHUK, MEIuWaHa, OWCCEKTpHca W BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJbHUK, MapajieiorpaMM, poMO, MPSMOYTOJBHHK, KBaAparT,
Tpamemus; OKPYXXHOCTh, KpyT, KacaTelbHas, 3HAKOMCTBO C HPOCTPAHCTBEHHBIMHU
durypamu; yMeHHWE pelIaTh 3a7add, B TOM 4YHCIIC W3 TOBCEIHCBHOW JKW3HH, Ha
HaXOXXJIEHUE TEOMETPUUCCKUX BEIUYMH ¢ MPUMEHECHUEM HM3yYCHHBIX CBOWCTB (DUTYp |
(bakToB;

10) ymeHue onepupoBaTh MOHATUSIMU: PAaBEHCTBO (PUTYP, PaBEHCTBO TPEYTOJIHLHUKOB;
napajyieIbHOCTh U TMEPHEHIUKYISPHOCTh  MPSAMBIX, YTOJd  MEXIy MIPSIMBIMH,
MEePHEHANKYJISIp, HAKJIOHHAs, MPOEKIUs, momodue Guryp, moaoOHbIE TPEYTOJIbHUKH,
CUMMETPHUS OTHOCUTEIIBHO TOYKM U TMPSMOM; YMEHHE paclo3HaBaTh pPaBEHCTBO,
CUMMETPHUIO U Tojo0ue (uryp, mapamienbHOCTh U TEPHEHAUKYJISIPHOCTh MPSIMBIX B
OKPY>KaIoIleM MHUPE;

11) yMeHue omepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSHHE, YToJy (BEIWYMHA YIJIA,
CHUHYC ¥ KOCHHYC yTJIa TPEyTOIbHUKA), TJIOMIA/h; YMEHHE OLICHUBAThH Pa3Mephl TPEIMETOB
1 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE TPUMEHATH (DOPMYJIBI IIEpUMETPa U TUTOIIAIH
MHOTOYTOJIBHUKOB, JUTMHBI OKPY)XKHOCTH W IIOIIAIX Kpyra, o0Obema MPsSMOYTOJBHOTO
napajuiesienunea; yMeHue MPUMEHSTh TPU3HAKK PaBEHCTBA TPEYTOJLHUKOB, TEOPEMY O
CyMME YIJIOB TpPEYrojibHHKa, Teopemy [ludaropa, TpuroHoMeTpruuecKrue COOTHOIICHUS
IUJTS. BBIYMUCJIEHUS JJIMH, PACCTOSIHUM, TUIOIIAIEH;

12) ymenue nzo0paxkarh miockue GUTypsl U UX KOMOMHAIMHU, TIPOCTPAHCTBEHHBIC
(GuUryphl OT PyKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB TIO
TEKCTOBOMY WJIM CUMBOJIBHOMY OITHCAHHMIO;

13) yMeHne omnepupoBaTh NOHSATUAMH: MPSMOYTOJbHAs CUCTEMa KOOPJUHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOM3BEICHHE BEKTOpa HA YHCIIO,
CKaJISIpHOE TIPOM3BECHUE BEKTOPOB; YMEHHE UCIIOIB30BaTh BEKTOPHI M KOOPIUHATHI JIJIS
MIPEICTABJICHHS] JaHHBIX W PEIICHUS 3a7a4, B TOM YHUCJIEC U3 APYTUX YICOHBIX MPEIMETOB
U PEATbHOU )KU3HU;



14) ymeHue omepupoBaTh MOHSATUAMU: CTOJIOMKOBBIE W KPYTOBbIE AHArpaMMbl,
TabnuIbl, cpeaHee apupmMeTuueckoe, MeIMana, HauboJblllee U HAUMEHbIIee 3HAYeHUs,
pa3Max 4MCJIOBOIO HabOpa; yMEHUE U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPA30OBHIBATH
uH(pOopMaIIIO, MPEJACTaBICHHYIO B TaOJIUIIAX U HA AUarpaMMax, OTPa)Xarollylo CBOMCTBa
U XapaKTEPUCTUKU PEATbHBIX MPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATh N3MEHUYNBbBIC
BEJIMYMHBI B OKPYKAIOIIIEM MUPE;

15) ymeHnue onepupoBaTh NOHSATUSIMU: CIIyYalHBIN OMBIT (CTy4alHBIN SKCIEPUMEHT),
AJIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN UCXO/) CTy4YaitHOTO OMbITa, CIy4ailHOE COOBITHE,
BEPOSITHOCTH COOBITHSI; YMEHHE HAXOAUTh BEPOSTHOCTH CITyIalHBIX COOBITHI B OMBITAX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMUA;, YMEHHUE pEIIaTh 3aJayd METOAO0M
OpPraHM30BAaHHOTO TIepebopa M C HCIONb30BAHHUEM IMIPaBHJIA YMHOXKEHHUS; YMEHHUE
OIICHUBATh BEPOSATHOCTHU PEAIbHBIX COOBITUN W SIBIICHUI, TOHUMATh POJIb MPAKTUYECKHU
JIOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUIN B OKPY>KAIOIIEM MUPE U B )KM3HU; 3HAKOMCTBO
C MOHSATHUEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEN U €T0 POJIBIO
B MAaCCOBBIX SIBJICHUSX;

16) ymeHue BbIOMpATh MOAXOMSIIMA W3YYEHHBIM METOJ [JIsl pelieHus 3aJayd,
MPUBOJUTh MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPHUPOJAE U KHU3HU,
pacro3HaBaTh NPOSIBICHUE 3aKOHOB MAaTEMATHKUA B MCKYCCTBE, OINUCHIBATH OTACIIbHBIC
BBIJIAIONINECS] PE3YJbTAThl, MOJyYEHHbIE B XOJE Pa3BUTHS MaTeMaTUKH KaK HayKu,
MPUBOJUTH MPUMEPHl MAaTEMATHUUYECKUX OTKPBITMM M HUX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI 110 MaTEMATUKE MPEICTABICHBI 10
rogaM oOy4yeHUs B paMKax OTIEJbHBIX Y4eOHBIX KypCcOB: B 5-6 Kiaccax - Kypca
«Maremartuka», B 7-9 kiaccax - KypcoB «Auredpay, «l'eomerpusi», «BeposiTHOCTh U
CTaTUCTUKA.

Pabouas npozpamma yuebnozo kypca «Mamemamuxa» 6 5-6 knaccax
llosichumenvhas 3anucka

[IpuopureTHbIMU LIENSIMU OOYyUYEHHSI MaTeMaTHKE B 5-6 Kilaccax sIBISIOTCS:

MPOJIOJDKEHNE (OPMHUPOBAHMSI OCHOBHBIX MAaTEMaTUYECKUX MOHIATHH (YHUCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), oOeCneunBalOMMX MPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MATEMATHYECKOI0 00pa30BaHusl 00yYarOIINXCs;

pa3BUTHE MHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW O00yyaromuxcs,
MO3HABATEJIbHOM AaKTUBHOCTH, HUCCJEN0BATEIbCKUX YMEHUHM, HHTEpeca K H3YUYEHHUIO
MaTeMaTHKH;

MoJIBeJICHUE OO0y4arouMxcs Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMATUKH U OKPYIKaOILETO MUPA;

dopMupoBanre (PyHKIMOHAJIBHON MaTeMaTHUYECKOH T'PaMOTHOCTH: yMEHHs
pacrno3HaBaTh MaTeMaTUYECKUE OOBEKTHI B PEAIbHBIX )KU3HEHHBIX CUTYalUsIX, IPUMEHSITh
OCBOCHHBIE ~ YMEHMS  JJIl  pELIEHUs  NPaKTUKO-OPHUEHTHPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATh TMOJYUYEHHbIE PE3YJNbTaThl M OLIEHUBAaTh HUX HAa COOTBETCTBHE
IPAaKTUYECKON CUTYyalUH.



OcHOBHBIE TUHUU COJIEP KaHUS Kypca MaTeMaTUKH B 5-6 kiaccax - apudmernueckas
U TEOMETPUYECKAs, KOTOPbIE Pa3BUBAKOTCA NapajUIeNIbHO, KaXJas B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJHA OT JIPYTo#, a B TECHOM KOHTaKTe U
B3aUMOJEHCTBUU. Takke B Kypce MareMaTUKH IMPOUCXOOUT 3HAKOMCTBO C 3JIEMEHTaMU
anreOpbl U ONMKUCATENIbHON CTATUCTHKHU.

W3ydyenne apupMeTHUecKoro marepuana HaYMHACTCS CO CHUCTEMaTH3alluud |
pa3BUTHS 3HAHUHM O HATypaJbHBIX YUCIAX, MOJYYCHHBIX Ha YPOBHE HAYAIBHOTO OOIIETO
oOpa3zoBanus. IIpy 3TOM  COBEpPUIEHCTBOBAHME BBIUYMCIUTEIBHOW TEXHUKH H
(dbopMHpOBaHNE HOBBIX TEOPETUUECKUX 3HAHUM COYETACTCS C pa3BUTHEM BBIUNCIUTEIHLHON
KyJbTYpbl, B YaCTHOCTH C OOy4YEHHEM MPOCTEHIIMM NpuéMaM MNPUKUIKA U OLEHKU
pEe3yIbTAaTOB BBIYMCIICHUN. V3ydyeHHe HaTypalbHBIX YUCEN NPOJOJDKAeTcs B 6 Kiacce
3HAKOMCTBOM C Ha4aJbHbIMHU HOHATHIMHU TEOPUU JECITUMOCTH.

Hauano uzyuenust OObIKHOBEHHBIX M JIECATUYHBIX ApOoOEei OTHECEHO K 5 Kiaccy. JTo
NEPBBIN 3TAIl B OCBOEHUU JIpo0eH, KOT/ia MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
NOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX IpOo0€il B MOJHOM 00BEME
IPEIUIECTBYET M3YyUEHUIO AECATUYHBIX IpOo0€i, 4TO 11e1ecO00pa3HO C TOYKH 3pEHUs
JIOTUKHU U3JI0KEHHSI YUCIIOBOM JIMHUH, KOTa TpaBuila IEUCTBUMN C AECITUUHBIMU APOOIMHU
MOXHO OOOCHOBAaTh Y€ U3BECTHBIMH QJITOPUTMAMH BBINOJHEHHUS] JACUCTBUH C
OOBIKHOBEHHBIMU  JIpOOSIMM. 3HAKOMCTBO C JAECATUYHBIMU JAPOOSIMU  paCUIMPUT
BO3MOKHOCTH JJIsl TOHUMaHUs O0yYaOIIMMHUCS MPUKIIAJHOTO IPUMEHEHHSI HOBOH 3aluCch
IIpU U3yYEHHH JPYTUX MPEIMETOB U NpPHU MPAKTHUYECKOM HCIoib30BaHuU. K 6 kiaccy
OTHECEH BTOPOH 3Tall B U3YUEHUH APOOEH, I/Ie MPOUCXOIUT COBEPILICHCTBOBAHUE HABBIKOB
CpaBHEHUS U IpeoOpa3zoBaHus ApoOeil, 0CBOEHHE HOBBIX BBIYUCIUTENBHBIX aIrOPUTMOB,
OTTAaYMBAHHME TEXHUKH BBIYUCIECHUH, B TOM YHCII€ 3HAYEHUI BBIPAKEHUMN, COIEpKAIIMNX U
OOBIKHOBEHHbBIE, M JECATUYHBbIE JpOOHM, YCTAHOBJEHUE CBS3€M MEXIy HHMH,
paccMOTpeHHe NpUEMOB pelleHHs 3ajad Ha Apodu. B Hauane 6 kiacca MpOUCXOAMT
3HAKOMCTBO C ITOHSATHEM IPOLICHTA.

OCOOEHHOCThIO M3yUEHUS IMOJIOKUTEIbHBIX U OTPULATENIbHBIX YUCEI SBISETCS TO,
YTO OHM TaKX€ MOIYT pacCMaTpUBaThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hawane
n3yuyeHus: Tembl «lloNOXUTENnbHBIE W OTPULATENBHBIE YHUCIIA» BBIAEISIETCS MOATEMA
«llenble 4ucna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMH YHCIAMH M
JNEUCTBUAMHU C TOJOKHUTEIbHBIMU U OTPULIATEIbHBIMU YUCIAMH MPOUCXOJUT HA OCHOBE
COJIEpKATENBHOIO MOJAX0Ja. OJTO IMO3BOJSET HA JOCTYIIHOM YpPOBHE MO3HAKOMUTH
oOyyJaroumxcsi NPakKTUYECKU CO BCEMU OCHOBHBIMU NMOHSATHUSMH TEMbI, B TOM YHCIIE U C
MpaBujaMud 3HAKOB TIPU BBINOJHEHUM apu@MeTHUYecKux naerctBuil. M3ydenue
palMOHAJIBHBIX YKCeN OyAET MPOIOKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOy4yeHMM pelICHHIO0 TEKCTOBBIX 3adad B 5-0 Kiaccax HCIOJb3YIOTCS
apupmernyeckue npuémsl perieHus. [Ipu oTpaboTke BBIUMCIUTENBHBIX HABBIKOB B 5-6
KJIacCcax pacCMaTpHUBAIOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUIOB: 3aa4M Ha ABUKECHUE,
Ha YacTH, Ha MOKYMKHU, HA pa0OTy U MPOU3BOIUTEIBHOCTh, HA MPOIIEHTHI, HA OTHOILICHUS
u npornopuuu. OOydaromuecs 3HAKOMSTCS C NMpuUEMaMu peLIeHUs 3agad rnepedopom
BO3MOJKHBIX BAapWaHTOB, ydarcs paboTaTh ¢ mHGOpMAIHEH, MpeAcTaBiIeHHOW B (popme
TaOJIUIT WK JUATPaMM.

B nporpamme yueOHOro kypca «MaremaTuka» MperyCMOTPEHO (POPMHUPOBAHUE
MPOTEIEBTUUECKUX alreOpandyeckux MpeacTaBieHuil. bykBa kak CHMMBOJ HEKOTOPOIO
Yucia B 3aBUCUMOCTH OT MaTeMaTUYECKOr0 KOHTEKCTA BBOJAUTCS OCTENEHHO. bykBeHHas



CHUMBOJIMKA IIMPOKO HCIOJIb3YETCs MPEXKIE BCEro s 3alUCH OOLIMX yTBEPKACHUNA U
OpeIoKEHUH, (GOpMyJI, B YACTHOCTU JJISi BBIYUCIIEHUS T'€OMETPUUYECKUX BEJIUYMH, B
Ka4eCTBE «3aMECTUTEIIS» YHACIIA.

B nporpamme yueOHoro kypca «MaTtemaTrka» npeacTaBiieHa HArJIsAIHAs TEOMETpUs,
HampaBjieHHas: Ha Pa3BUTHE OOPa3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
M300pa3uTENbHBIX YMEHUH. OTO BaXKHBIA 3Tall B W3YYEHUU TI'€OMETPUHU, KOTOPBIA
OCYLIECTBIISETCS HA HATJIAIHO-IIPAKTUYECKOM YPOBHE, ONUPAETCS HA HAIJIAIHO-00pa3Hoe
MbIIUIEHHE oOy4darommxcs. bomibiias pojib OTBOAWUTCA NPAKTUUYECKOH NIE€ATEIbHOCTH,
ONbITYy,  3KCHEPUMEHTY,  MoJenupoBaHuio.  OOyyarompecs  3HAKOMATCS — C
reoMeTpuueckuMu (UTrypamMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIUMU
KOH(QUTYpalusIMH, y4yaTcsl HM300pakaTh WX Ha HETMHOBAHHOM W KieTyaTod Oymare,
paccMaTpUBaIOT UX MPOCTEUIINE CBOWCTBA. B mporecce n3y4eHus: HarsiJHOM T€OMETPHUN
3HaHHUA, NOJy4YeHHbIe OOy4YaloIMMUCS HAa YpPOBHE HauyajIbHOro OOLIEro oOpa3oBaHUA,
CUCTEMATU3HPYIOTCS U PACIIMPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5-6 Kjaccax M3ydaeTcs MHTETPUPOBAHHBIN IpeaMeT
«MaremaTuka», KOTOpBIA BKJIIOYAaeT apu(MeTHYeCKud Marepual M HarjasaHyIo
reOMETPUIO, a TaKXKe MPOINEACBTHUECKUE CBEIEHUS U3 anreOpbl, 3JEMEHTbl JIOTUKU U
HayaJjia OIMCaTeIbHOM CTAaTUCTHUKH.

OOmiee 4uciIO 4acoB, OTBEACHHBIX ISl WM3y4YeHHs MaTemMaTuku, - 340 dyacos:
B 5 knacce - 170 gacoB (5 wacoB B Hefieqt0), B 6 kiacce - 170 gacoB (5 yacoB B HEJIEIIIO).

Cooepoicanue yuebH020 Kypca

Conepxanue 00ydeHus B 5 Kiacce

Hamypanvuwvie wucaa u nyno

Harypanenoe wumcno. Psan Harypampnbix uwncen. Ywucno 0. WzoOpaxenue
HATypaJIbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOA.

ITo3aunmonnas cucreMa cuucieHus. PuMmckas Hymepanus Kak — IIpUMep
HEIIO3ULMOHHON CUCTEMBI CUMCIIeHUs. [lecaTuuHas cucreMa CUUCIICHMUS.

CpaBHeHHE HAaTypaJlbHbBIX YHCET, CPABHEHHUE HATYPAJIbHBIX YUCell ¢ HyJ1EM. CiocoOBbI
cpaBHEeHUS. OKpyIJIEeHUE HATyPAJIbHBIX YUCEI.

CrioxeHne HaTypajbHBIX YHCEI, CBOMCTBO HYJIA NP CIIOXKEHHUH. BplunTaHue kax
JENCTBUE, OOpAaTHOE CIIOKEHHUIO. YMHOXKEHUE HAaTypalbHBIX YUCEJ, CBOMCTBA HYJS U
€AVHUIIBI IPU YMHOXKEHUU. [leneHue kak neiicTBue, o0paTHOE YMHOKEHUI0. KOMITOHEHTHI
NEUCTBUM, CBsA3b MEXIy HHUMH. [IpoBepka pesyibrara apu@METHUECKOTO IEUCTBHUS.
[lepemecTuTeIbHOE M COYETATEIHHOE CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS,
pacnpenenuTeabHOEe CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanne OykB uis 00O3HAUYEHHUSI HEU3BECTHOIO KOMIIOHEHTAa W 3aIlHCH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

JlenuTenu U KpaTHbBIE YHCIIA, PA3IOKEeHHE Ha MHOXkuTenu. [IpocTeie n cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHb ¢ HaTypaJdbHBIM IOKa3aTeJIeM. 3allCh YUCJIA B BUJE CYMMBI pa3psIHbIX
ClIaracMbix.

HucnoBoe BelpakeHUE. BpluncieHne 3HAUYEHUN YUCIIOBBIX BBIPAXKECHUM, IMOPAIOK
BBINIOJIHEHUs JelcTBUM. VICIOIb30BaHME IpU BBIYMCICHUAX IEPEMECTUTENBHOIO H



COUYETATEJILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIUuTeIbHOro
CBOWCTBA YMHOKECHHUSI.

Jlpobu

[IpeacraBnenue o ApoOH Kak crnocode 3amucu 4acTh BeNWYUHbL. OOBIKHOBEHHBIE
npobu. IlpaBunpHble W HempaBwibHble JpoOu. CMmemiaHHas JpoOb, MPECTaBICHUE
CMEIIaHHOM ApoOu B BUJE HEMPABWIBLHOW ApOOU M BBIJEICHHUE LIETOW YacTH YHUCIA U3
HENpaBWIbHOM Apobu. N300paxkenue apodeit ToukaMu Ha YUCIOBOM mpsiMoid. OCHOBHOE
cBoiicTtBO Apoou. Cokpamienue apooOeil. IlpuBenenne npodu K HOBOMY 3HAMEHATEINIO.
CpaBHeHue qpo0eii.

CnoxxeHue M BbIUMTAaHUE JpoOel. YMHOXKEHHE U JieleHue ApoOel, B3aWMHO
oOpaTHbIe 1podu. HaxoxaeHue 4acTu Leaoro v Leyioro mo ero 4acTu.

Hecatuunas 3anuch aApoOei. IlpeacrtaBineHue necaTMYHOM JpoOU B BUIE
0ObIKHOBEeHHOU. M300pakeHHe IECATUYHBIX JIpoOe TOUYKaMU Ha YHUCIOBOM IPSMOM.
CpaBHEeHHE ECATUUHBIX APOOEH.

Apudmernueckre NEUCTBUS C NECITUUHBIMU ApoOsimMu. OKpyTieHuEe IECATUUHBIX
TPOOCH.

Pewenue mexcmosuix 3a0au

Pemenue TekCTOBBIX 3ajau apuMeTHYecKuM crocoboM. PemieHue noruueckux
3amay. Pemenue 3agad nepedOpoM BCeX BO3MOXKHBIX BapHaHTOB. Mcronb3oBaHue mpH
pELIeHUH 3a7a4 TaOJIHI] U CXEM.

Pewmenue 3agay, coaepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI: CKOPOCTD,
BpeMs, pACCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpPEHUs: MaccChl,
00BbEMa, LIEHBI, paCCTOSIHUA, BPEMEHH, CKOPOCTU. CBSA3b MEXIY €AUHULAMU W3MEPECHHUS
KaXKJ10M BEJIMYUHEIL.

Pelenne ocCHOBHBIX 3a71a4 Ha IpoOH.

[IpencraBienuie NaHHBIX B BUIE TaOIHI], CTOJIOYATHIX JUATPAMM.

Haznaonas ceomempus

Harnsanaeie npencraBinenus o purypax Ha MmIOCKOCTH: TOUYKa, MpsiMasi, OTPE30K, JIyY,
yroJi, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToJ. [IpsMOii, OCTphIi, Tynou u
Pa3BEPHYTHIN YIJIbI.

JlniHa oTpe3ka, METPUYECKHE CAWHMIBI JUIMHBL. JJIMHA JOMaHOW, NEPUMETP
MHOTOyTOJbHUKA. 3MepeHre 1 MOCTPOEHKE YTII0B C MOMOIIBIO TPAHCIIOPTHUPA.

Harnsnuele npencrtaBiaeHuss o (Qurypax Ha IUIOCKOCTH:  MHOTOYTOJIBHUK,
MPSMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kierdarod Oymare. Iloctpoenue
KOH(Urypamuit u3 yactei npsiMoil, OKpy>KHOCTU Ha HEJIMHOBAHHOM W KJleT4aToi Oymare.
Hcnonb3oBaHre CBOMCTB CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBAApaTa.

[lnomans  OpsSIMOYrojibHUKA M MHOTOYTOJIbBHUKOB,  COCTaBJIEHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHCIe Uryp, n300pak€HHBIX Ha KiIeTdyaToi Oymare. EquHuIb:
M3MEPEHUS IO,

Harnsaaple mpeactaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajienenunea, Ky0, MHororpaHHuku. M3o0paxeHne mMpOCTEHIIMX MHOTOTPAHHHUKOB.
Pa3BépTku kybOa n napamienenunena. Coznanue Mojieieii MHOTOTPaHHUKOB (13 Oymard,
MIPOBOJIOKH, TUIACTUJIMHA U APYTUX MaTEPUAJIOB).

OO0BEM NPSMOYTOJILHOTO Mapajuienenunena, Kyoa. Enunuiiel usmepenust oonéma.



Conepxanue 00ydeHus B 6 Kiacce

Hamypanvnvie uucia

ApudmeTrueckue 1eHCTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMU YKcliaMu. YncaoBbIe
BBIPQXKEHUS, MOPAJOK JIEHCTBUM, HCIIOJIb30BaHUE CKOOOK. lcnonp3oBanue mnpu
BBIYHMCIICHUSIX MIEPEMECTUTEIILHOTO U COYETATEIBHOIO CBOMCTB CJIOKEHHS U YMHOKEHHS,
pacupenenuTeNbHOro CBoMcTBa YMHOXKEHUA. OKpYyTIJIEHHE HAaTypaJbHbBIX YUCEN.

Jlenutenu u KpaTHBIC YKCIIa, HAMOOIBIIUNA OOITUI JEIUTENb M HAaUMEHbIIee o0IIee
KpaTtHoe. [[enuMocTh CyMMBI U TPOU3BEACHUS. [lefeHne ¢ 0OCTaTKOM.

Ilpoou

OObIKHOBEHHAs TPOOb, OCHOBHOE CBOMCTBO JpOoOH, COKpalieHue npooeit. CpaBHeHHE
U YIOpsiiouMBaHue ApooOeil. Pemenue 3a1au Ha HaX0XKACHUE YacTH OT LIEJIOTO U LEIO0r0
no ero yactu. /IpobHoe 4uciio Kak pe3yibTar aeneHus. llpencraBieHue necaTUUHON
Ipodu B BUAE OOBIKHOBEHHOM JpOOM M BO3MOKHOCTH INPEACTaBICHUS OOBIKHOBEHHOMN
apobu B Buae JecATUYHOH. JlecsaTMuHble OpoOM M MeTpUuecKas CHUCTeEMa Mep.
ApudmeTrueckue 1eUCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JAECSITUUHBIMU
TPOOSIMHU.

OtHowenue. Jlenenue B JTaHHOM OoTHOIIeHHU. Macmta0, nponopuus. [Ipumenenue
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

[lonsiTue mponeHTa. BeluucieHwe MpoLEHTa OT BEIMYMHBI M BEJIMYUHBI MO €€
MpOLIEHTY. BpIpakeHHWe NTPOLEHTOB JECATHYHBIMU Jpo0siMu. Pemienune 3amau  Ha
MPOLICHTHI. BhIpaskeHre OTHOLIEHUS BEIMYMH B IPOLIEHTAX.

Ilonooicumenvuvie u ompuyamenvHole Yucia

[lonoxurenbHple W oOTpULATENbHblE Yuncna. llenple wucna. Monyns 4wcia,
reoMeTpruYecKas MHTeprnpeTauus Moayst yrcia. M3o0paxeHue yucen Ha KOOpIMHATHON
npsmoil. YucnoBeie mpoMexxyTku. CpaBHeHue uucen. ApudMeTudeckue ICHCTBUS C
IIOJIOKHUTENBHBIMUA U OTPULIATEIIbHBIMU YHCIIAMH.

[IpssmMoyrosbHast cucTeMa KOOpPAMHAT Ha IIOCKOCTH. KoOOpauHAaTel TOYKM Ha
IUIOCKOCTH, abcuucca M opauHaTa. lloctpoeHue Touek M ¢Guryp Ha KOOPAMHATHOU
IIJIOCKOCTH.

byxeennvie svipasicenus

[Ipumenenne OyKB sl 3allMCM MAaT€MAaTHYECKUX BBIPAKEHUW W MPEIJIOKEHUH.
CpoiictBa apumeTnuecKux JAeHCTBUU. DByKBEHHbIE BBIPAKEHHS W YHUCIOBBIC
MO/JCTAHOBKU. DByKBEHHbIE paBEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyibl, (popMyIbl MepuMeTpa W IUIOMIAM NPSIMOYTOJIbHUKA, KBajapaTa, 00bEMa
napasuiesienumnesa u Kyoa.

Pewenue mexcmoswvix 3a0au

Pelmienne TEeKCTOBBIX 3a7ady apuPMETHUECKUM CHOcoOOM. PerieHue jJoruyeckux
3aj1ay. Pemenue 3ama4 nepe6OpoM BceX BOSMOMKHBIX BAPUAHTOB.

Pemenne 3aga4, coaepkamumx 3aBUCUMOCTH, CBS3BIBAIOLIUX BEIUYHMHBI: CKOPOCTH,
BpEMS, pacCTOsIHUE, 1I€HAa, KOJIMYECTBO, CTOUMOCTD, TPOU3BOIUTEIILHOCTD, BPEMs, 00bEM
paboThl. EnuHUIBI U3MEpEHHUs: MacChl, CTOUMOCTH, PAcCTOSHUSI, BPEMEHHU, CKOPOCTH.
CBs13b MEXly €IMHUIIAMHA U3MEPEHUS KAK0M BEJMYNHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOILUEHWEM, IPONOPLMOHAIBHOCTBIO BEJIWYMH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.



OneHka 1 NpUKUIKa, OKpyriieHue pe3yprata. CocTaBiieHue OYKBEHHBIX BBIPAKEHUIM
10 YCJIOBHIO 3aJ1a4H.

[IpencraBieHue JaHHBIX C TOMOIIbIO TaOIUI U 1uarpaMM. CToa0yaThie TMarpaMMBl:
YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX IHArpamMM.

Haenaonasn ceomempusi

Harnsousie npenctaBienus o purypax Ha IIIOCKOCTU: TOYKA, MPsAMast, OTPE30K, Ty,
YIOJ1, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHoOe pacrnosiokeHue IBYX NpPsIMBIX Ha IJIOCKOCTH, MapajuleNIbHbIE IPSMBIE,
NEepPHEHANKYJISIPHbIE NpsAMble. I3MepeHne pacCTOSIHUI: MEXIy ABYMS TOUKAMH, OT TOUKH
710 MIPSIMOM, IJTMHA MaplIpyTa Ha KBAJAPATHOM CETKE.

N3mepenHre 1 NOCTPOEHUE YIJIOB ¢ TOMOILBIO TPAHCIIOPTHPA. BUbI TPEYroJIbHUKOB:
OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYNOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHHIA.
YeTbIpEXYroJbHUK, IPUMEPBl  YETBIPEXYTONBHUKOB.  [IpAMOyroiapHuK, KBajpar:
UCIIOJIb30BaHUE CBOMCTB CTOPOH, YIJIOB, auaroHaieil. M3o0paxeHne reoMeTpuyeckux
¢uryp Ha HEIMHOBAaHHOW Oymare C HMCHOJIb30BAaHUEM LUPKYJS, JUHEWKH, YTOJbHUKA,
Tpa"cnoptupa. [loctpoeHus Ha kieTyaroil Oymare.

[lepumerp MHoroyrojpHuka. Ilonstue mmomanun ¢GuUrypsl, €AUHHUILBI U3MEPEHHUS
wionaau. [IpubnmkénHoe usmepeHue miomaau Guryp, B TOM 4YUCJI€ Ha KBaJpaTHOU
cetke. [IpnbimxEénHOEe N3MepeHue JJIMHbI OKPYKHOCTH, MJIOMIAIU Kpyra.

CummeTpus: LIeHTpajbHas, OCeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHrne CUMMETPUYHBIX QUTYP.

Harnsanaele npeactaBiaeHus: O IPOCTPAHCTBEHHBIX (UTypax: napaienaenunes, Kyo,
pu3Ma, NUpaMujia, KOHYC, HUIUHAP, mwap u chepa. M3o00paxxkeHrne nmpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOIPAHHUKOB, HWIMHAPA U KOHYyca. Co3naHue Mozernen
MPOCTPAHCTBEHHBIX PUTYp (U3 OyMaru, MpOBOJIOKH, MJIACTUIMHA U JPYTUX MATEPUAJIOB).

ITonsatune o0bEéMa, enuHHUIBI H3MepeHHs o00béMa. OOBEM MPSIMOYTOIBLHOTO
napajienenumneaa, Kyoa.

IIpeomemusbie pe3yibmamol 0C80eHUs YUeOHO20 Kypca

[IpenmMeTHbIE pe3yabTaThl OCBOCHHUS MPOrPAMMBbI Y4EOHOTO Kypca K KOHILY O0y4eHUs
B 5 KJacce

Yucna u evluucienus

[ToHumaTh ¥ NpPaBWIBHO YMNOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATypaJlbHBIMHU
YuCIaMU, OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMH.

CpaBHUBaTh W YNOPSI0YMBATHh HATypajbHbIE YMCIIa, CPABHUBATh B MPOCTEUIINX
Clly4dasix OOBIKHOBEHHBIE IPOOH, IECITUUHBIC TPOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOIl C COOTBETCTBYIOIIUM €I
9UCJIOM U M300pakaTh HATypajbHBIE UYMCIA TOYKAMH HA KOOPIWHATHOW (YHCIIOBOIN)
MPSAMOM.

BoeimonasaTe apudmeTHdeckue  ACHCTBUS € HATYpajdbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIINX CITydasiX.

BrInoHATE TPOBEPKY, IPUKUAKY PE3yJIbTaTa BHIYUCICHHM.

OKpyTrIsTh HaTypaibHbIE YKCIIA.



Pewenue mexcmoswvix 3a0au

Pemarp TekcToBble 3aaud  apu(PMETUUYECKMM CIIOCOOOM U € TIOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemate 3amaum, copeprkamue 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEJIMYMHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aUCH, CXEMBbI, TA0JINLIBI, 0003HAYEHNS IPU PELIEHUH 3a/1a4.

Ilonp30BaTbCd OCHOBHBIMHM E€IMHMIIAMU W3MEPEHUS: LIEHBI, MAaCChl, PACCTOSHUSA,
BPEMEHH, CKOPOCTH, BBIPAKATH OJTHA €IHMHUIIbI BEJIMYMHBI YE€pE3 IPyTHE.

W3Brekatb, aHAIU3UPOBATh, OLICHUBATh MH(POPMAIIHIO, IPEICTABICHHYIO B Ta0JIHIIE,
Ha CTONIOYATOM IuarpaMMe, HHTEPIPETUPOBATh MPECTABICHHBIE TaHHBIE, UCIIOJIb30BATh
JAHHBIE IIPU PEIICHUH 3a/1a4.

Haenaonasn ceomempusi

ITonb30BaThCA reOMETPUYECKUMH MOHATHIAMU: TOUYKA, IPsAMast, OTPE30K, JIyd, Yrodl,
MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE IpUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIUX (POPMY U3yUEHHBIX
reOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAaMU: BEpIIMHA, CTOPOHA, C
MHOI'OYT'OJIbHUKaMU: yroJl, BEpPILIMHA, CTOPOHA, AWAaroHajlb, C OKPY>KHOCTBIO: Paauyc,
IUaMETp, LEHTP.

N300pakaTh U3y4YEeHHbIE T€OMETPUYECKUE (PUTYPHl HA HETMHOBAHHON M KJIETYATOM
OyMare ¢ TOMOUIBIO HUPKYJIS U JIMHEUKH.

HaxoauTe nuHBEI OTPE3KOB HEMMOCPEACTBEHHBIM U3MEPEHUEM C TTIOMOIIBIO JIMHEUKH,
CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTb 3aIaHHOTO paJnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH W YIVIOB NPSMOYTOJBHHKA, KBajpaTa Uil HX
ITOCTPOEHUS, BBIYMCIIEHUS IUIOLIAAN U IIEPUMETPA.

Boruncnate mepuMerp U IUIOHIaAb  KBajapaTa, NpsSIMOYTOJbHHMKA, (uryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YUCIE QPUTYp, N300paXEHHBIX HA KIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMHM METPUYECKMMHU €IMHULAMHA U3MEPEHUS JUIMHBI,
IJIOIIA/IA; BBIPAXKATH OJTHU €IMHUIBI BEJIUYUHBI U€pe3 IPyTHeE.

Pacno3naBaTe mnapasuienenunen, Ky0, HCHOIb30BaTh TEPMHUHOJIOTHMIO: BEpIIMHA,
pedpo, rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS Mapaienenuneaa, Kyoa.

Boluucnsate 00béM  KkyOa, mapaienenunena MO  3aJaHHbBIM  M3MEPEHUSM,
MOJIb30BAThCS €AMHUIIAMHU U3MEPEHUs 00bEMA.

Pemlare HeciiokHBIE 3agauM  Ha M3MEPEHUE T'E€OMETPUYECKUX BEIMYMH B
MIPAKTUYECKUX CUTYaLHSIX.

[IpeameTHBIC pe3yIbTATHl OCBOEHUS MPOTPAMMBI YUEOHOTO Kypca K KOHITY O0Oy4YCHUS
B 6 KJ1acce

Yucna u sviyucienus

3HaTh ¥ IOHUMAaTh TEPMHUHBI, CBI3aHHBIC C PA3TMIHBIMHU BUAAMHU YHCEN U CITIOCOOaMH
WX 3aIUCH, IEPEXOAUTH (€CITU 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aIKMCH YHUCIIA K IPYTOH.

CpaBHHBATh U yHOPSAIOUYMBATH IIEJIBIE YUCIIA, OOBIKHOBEHHBIC W IECATHYHBIE APOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.



BoInonHsTh, coyeTasi yCTHbIE M TUCbMEHHbIE MPUEMBI, apuPMeTHIeCKue ASHUCTBUS C
HATypaJbHBIMU M 1EJBIMU YHCJIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMH JIpOOSMH,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BplunciaTh 3HAYEHUsT YUCIOBBIX BBIPAKEHUM, BBINOJHATH NPHUKUIKY U OLICHKY
pe3yibTaTa BRIUMCIECHUH, BBIMOIHATH MPE0oOpPa30BaHUSI YUCIOBBIX BEIPAKEHUI Ha OCHOBE
CBOMCTB apu(METUIECKUX ACHUCTBUH.

COOTHOCHUTh TOYKY HAa KOOPJMHATHON MPSMOM C COOTBETCTBYIOLIMM € YUCIOM H
M300pakaTh ynciaa TOYKAMHU Ha KOOPIMHATHOM NPSIMOM, HAXOIUTh MOAYJIb YHUCIIA.

COOTHOCHUTh TOYKH B MPSIMOYTOJIBHOM CHCTEME KOOPJMHAT C KOOPAMHATAMH 3TOM
TOYKH.

OKpyTJIsATh LENbIe Yucia U JeCATUYHBIE TPOOU, HAXOIUTh TPUOIMKEHUS YU CEIL.

Yucnosvie u Oyxkeenmuvie 8blpadiceHus

[lonumate M ymoTpeOdsATh TEPMHUHBI, CBSI3aHHBIE C 3alUCHIO CTENEHU YHCTIA,
HaxOJIUTh KBajgpaT M KyO 4YHCIa, BBIYUCISATH 3HAYEHUS YHUCIOBBIX BBIPAKCHU,
CoJIepKallUX CTEIICHHU.

[Tonp30BaThCA NMpU3HAKAMU JEIMMOCTH, PACKIIaJbIBaTh HATypaJIbHbIE YHWCIA Ha
MIPOCTHIE MHOXKHUTEIH.

[Tonb3oBaThCA MacIITaAOOM, COCTABIISTH IPOIIOPIIMKM U OTHOIIICHUS.

Ucnonb3oBath OyKkBBI [JI1 00O3HAYEHUS 4YHWCEN MPHU 3alUCH MaTeMaTHYECKHUX
BBIPAXEHUM, COCTABIATH OYKBEHHBIC BBIPAKECHUS U (OPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX BBIPQKEHHI, OCYIIECTBIISISI HEOOXOMMBbIE MOJCTAHOBKH U MPe0oOpa30BAHMUSL.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3aoau

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemate 3agaud, CBSI3aHHBIE C OTHOILIEHHEM, MPONOPLHUOHATBHOCTHIO BEJIMYUH,
MPOIIEHTAMH, pelIiaTh TPU OCHOBHBIC 3a/1a4u Ha APOOU U MPOIICHTHI.

Pemars 3amaum, comepxaniye 3aBUCHUMOCTH, CBSI3bIBAIOIME BEJIIMYUHBI: CKOPOCTb,
BpEMS, pPaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOUTEIILHOCTD, BPEMS, 00bEM
paboThl, WCHONB3Ys apumeTHuecKue IeWUCTBHS, OIECHKY, MPUKHUAKY, MOJIb30BATHCS
€MHULIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CocraBnsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekath nHQOpMaIMIO, MPEACTABICHHYIO B Ta0IHIIaX, HA TMHEHHOM, cTOI04YaTOM
WJIM KPYTOBOM MarpaMmax, MHTEPIPETUPOBATh NPEICTABIICHHBIE TaHHbIE, UCIIOJIb30BATh
JaHHBIE NP PEILICHUH 3a/1a4.

[IpeacTaBisaTe MHPOpPMALMIO C TMOMOIIbIO TaOJIUL, JIUHEHHOW U cTONOYATOM
JTUarpaMm.

Haensonas ceomempus

[IpuBOIUTH IpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMY U3YyUECHHBIX
T€OMETPUYECKUX TUIOCKUX H TMPOCTPAHCTBEHHBIX (Uryp, MNpUMEpPhl pPaBHBIX U
CUMMETPUYHBIX QUTYP.

N300pakath ¢ IOMOIIBIO TUPKYJIS, JTUHEHKH, TPAHCIIOPTHPA HA HEIIMHOBAHHOW H
KJIeT4yaTo Oymare W3y4eHHbIE IJIOCKHE TeoMeTpuieckue (Gpurypbl W KoHpHUTypamuw,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCA TEOMETPUUYECKMMU TOHSITHSMHU: PaBEHCTBO (UTYp, CHMMETPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHUMMETpPUEW: OCb CHUMMETPHUH, LEHTP
CUMMETPHH.



HaxoauTe BeIMUHHBI YIIIOB U3MEPEHUEM C TIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, IOJb30BaThCS MPU PEUIEHUWU 3aAad TpagyCHOW MEpOW YTIIOB,
pacno3HaBaTh HA YEPTEKAX OCTPHIMN, IPAMOU, PA3BEPHYTHIM U TYIIOU YTJIbI.

Brrunciars JiMHy J0MaHOM, IEPUMETP MHOTOYTOJIBHUKA, TI0JIb30BAThCS €IMHUIIAMU
U3MEPEHUS JUINHBI, BBIPAXKaTh OJJTHUA €IWHULIBI U3MEPEHUS IJIMHBI Yepe3 APYTHe.

Haxonute, wncnonb3ysd 4YEpTEXKHBIE HHCTPYMEHTBI, PACCTOSAHUS: MEXKIY JBYMs
TOYKaMH, OT TOYKH J0 NPSIMOU, JIJIMHY IyTH HA KBAJIPATHOU CETKE.

Beraucnsats miomans GUryp, COCTaBICHHBIX M3 MPSIMOYTOJLHUKOB, MCIOJIb30BATh
pazOreHre Ha IPSMOYTOJIbHUKY, Ha paBHBIC (PUTYPHI, TOCTPABAHUE JI0 TTPSIMOYTOJIPHHKA,
MOJIb30BATHCA OCHOBHBIMU €IMHULIAMU W3MEPEHUS IUIOIIA/IN, BBIPAXKATh OJJHU €IMHULIBI
M3MEPEHNS IUTOLIAAN Yepe3 NPyTHE.

Pacmo3naBate Ha Momensx ©W HM300paKEHUSX MHPAMUIy, KOHYC, ITWJIHHIP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, TPaHb, OCHOBAHUE, pa3BEPTKA.

N3o00pakats Ha KieTyaTo Oymare npsMOyTOJIbHBIN MapasuieenuIie].

Boruucisate 00bEM  IPSIMOYTOJILHOTO TapajUieienunena, Ky0a, I0JIb30BaThCs
OCHOBHBIMHU €IUHUIIAMU U3MEPEHUS 00bEMA;

Pemate HecioxHbIE 3aJaud Ha HAXOXKJICHUE TE€OMETPUYECKHMX BEIIMYUH B
MIPAKTUYECKUX CUTYAIUSX.

PabGouyasi nporpamma y4e0HOro Kypca «Aqaredpa» B 7-9 kinaccax
lloscnumenvhas 3anucka

Anre0pa SBJISIETCS] OTHUM U3 OTIOPHBIX KypPCOB OCHOBHOTO 00IIIET0 00pa3oBaHus: OHA
oOecrieunBaeT W3y4YCHHE JPYrUX AUCIMIUINH, KaK €CTECTBEHHOHAYyYHOTO, TaK U
T'YMAaHUTAPHOTO ITUKJIIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsl MPOJAOHKEHUST 00pa30BaHus U B
MOBCEHEBHON Ku3HMU. Pa3zButne y o0O0ydalmMXCcs HAyYHBIX MPEACTABICHUN O
MPOUCXOXKJICHUH U CYIIHOCTH anreOpamdeckux abcTpakimii, crmocode OTpakeHUs
MaTeMaTHYECKOM HAyKOM SBJICHUH M MPOLECCOB B MPUPOAC M OOIINECTBE, POJIH
MaTeMaTUYECKOTr0 MOJICIUPOBAHMS B HAyYHOM TO3HAHMHM M B MPAKTHKE CIIOCOOCTBYET
(hOopMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX s
ajanTalud B COBpeMeHHOM IudpoBoMm obmiectBe. M3ydyeHue anreOpbsl oOecrneunBaeT
pa3BUTHE YyMEHUS HaOI0JaTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUSL W BBIBOJBI, (OpMyIHpoBaTh yTBepxKaeHus. OCBOEGHHE Kypca aireOpsl
obecrieynBaeT pPa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYalolUXCsA: OHU MCIOJIB3YIOT
JEAYKTUBHBIE W WHIYKTUBHBIC PACCYXXJEHHUsA, OOOOIICHHE ¢ KOHKPETH3AIIUIO,
abctparupoBanue u aHanoruio. OOydeHne anredpe mpeanogaraeT 3HaYuTeIbHbI 00BEM
CaMOCTOSTEIILHON NIeATeTFHOCTH OOYYaIOlUXCs, MOATOMY CaMOCTOSTEIHLHOE PEIICHHE
3a/1ay SBISETCS pean3alueit AesiTeIbHOCTHOTO IPUHITUTIA O0yYCHHS.

B crpyktype mporpammel yueOHOTO Kypca «Anredpa» Ijsi OCHOBHOTO OOIIETO
o0pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOIMUeCKre TUHUM: «Hucna
W BBIYUCIICHUS», «AJreOpandeckue BBIPAKCHHUS», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkiuny. Kaxaas U3 3TUX coAepKaTEIbHO-METOAUYECKUX JMHUN pa3BUBaeTCs Ha



MPOTSHKEHUU TPEX JIET U3YUEHUSI Kypca, B3aUMOJAEHCTBYS C APYTUMU €ro JIMHUAMU. B xo1e
U3ydeHUs Yy4eOHOro Kypca OOYyYarIIUMCS MPUXOIUTCA JIOTHYECKU PacCyKIaTh,
HCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBSI3M ¢ 3TUM B IporpaMMmy yu4eOHOTO
Kypca «AnreOpa» BKIIOYEHBI HEKOTOPBIC OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3jiejlax MaTeMaTH4YeCKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBJIAJICHUIO
00yYaloIMMHUC OCHOB YHUBEPCAJIBLHOIO MaTeMaTH4YecKoro si3bika. ColiepKaTeabHOU U
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro Kypca  «Anrebpa»  SBISETCS  €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUU «YHucna M BBIUUCICHUS CITY>KUT OCHOBOW JUIsl TalibHEUIIEero
M3Y4YEHUST MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArONIUXCS JIOTHYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO yMEHHUS IIOJH30BATHCS  AITOPUTMAMH, a TaKXKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMUMBIX [IJI1 TTOBCETHEBHOW JKW3HH.
Pa3BuTHe TOHSATHUS O YHCIIE HAa YPOBHE OCHOBHOrO 0O0IIEro o0Opa3oBaHUS CBS3aHO C
pallMOHAJILHBIMA M HUPPAIMOHAIBHBIMU YHCIaMH, (OPMHUpPOBAHHEM IIPEACTABICHUM O
JEUCTBUTEILHOM YHUCJIE. 3aBEPIICHUE OCBOCHUS YUCIIOBOM JIMHUMA OTHECEHO K CPEAHEMY
o01eMy 00pa30BaHMUIO.

ConepxaHue JIByX alreOpamdyecKux JMHHK - «AJreOpandeckue BBIPAKCHHUS» U
«YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHHUIO Y OOyYarOIIUXCs
MaTeMaTUYECKOro arrapara, HeoOX0AUMOro ISl pelIeHUs 3a]ja4 MaTeMaTUKH, CMEXHBIX
MPEeMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOIro oOOIIEro
oOpa3oBaHus Y4eOHBIN Marepuan TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BbIPaKECHUM.
Anrebpa JEMOHCTPUPYET 3HAUYCHUE MATEeMaTUKU Kak S3bIKa [JIi MOCTPOEHUS
MaTeMaTUYECKUX MOJENCH, ONMCaHUsI IPOIECCOB U SIBICHUN peallbHOro Mupa. B 3amaun
o0yueHus anredpe BXOIAT TaKke JadbHelllee pa3BUTHE aITOPUTMUUYECKOTO MBIIIICHUS,
HEO00XO0JIMMOT0, B YaCTHOCTH, JIJIsI OCBOEHUS Kypca MHPOPMATUKHU, U OBJIaICHUE HABbIKAMHU
JNEOyKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHMS, CIOCOOHOCTEH K MaTEeMaTHYECKOMY TBOPYECTBY.

Conepxanve GyHKIIMOHATBHO-TpaQUUIECKONH JIMHUM HAICICHO Ha IOJyYCHHUE
oOyJarmuMuca 3HaHUKH O (DYHKIUAX KaK BaKHEUIICH MaTeMaTHYSCKOW MOICITH IS
OTIMCaHUS ¥ UCCIICIOBAHUS Pa3HOOOPA3HBIX IMPOIIECCOB U SIBICHUH B IPUPOJIC U OOIICCTBE.
N3ydenne Marepuana criocOOCTBYET PAa3BUTHIO Y OOyYArONMIUXCS YMEHHUS MCIOJIb30BaTh
pa3JIMuHbIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKH - CJIOBECHBIC, CHMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKJaJ B (pOpMHUpOBaHHE MPEACTaBICHUNU O POJIM MATEMAaTUKU B
Pa3BUTUU LIMBUJIU3AIMHU U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3yuaercsl y4yeOHBIM Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CJICAYIOIIME OCHOBHBIC pa3fieibl cojepkanus: «Yucia w
BBIUUCIICHUS», «AnreOpanueckue BbIpaKEHUsS», «YPaBHEHHS U  HEPABEHCTBaY,
«DYHKLIIUW.

OO6m1ee yncIo YacoB, OTBEACHHBIX I U3yUeHHUs Y4eOHOTO Kypca «Anredpay, - 306
yacoB: B 7 kiacce - 102 gaca (3 yaca B Hezento), B 8 kiacce - 102 gaca (3 yaca B HEZIEIIO),
B 9 kiacce - 102 yaca (3 yaca B Hefiento).



Cooepoicanue yuebHo20 Kypca

Copepxanne 00ydeHus B 7 Kiacce

Yucna u evruucienus

JpoOu OOBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT OJHOU (POPMBI 3aITUCH APOOEH K
apyrou. IloHATHE panMOHAIBHOIO 4YMCIA, 3alUCh, CPABHEHUWE, YIIOPSAOYMBAHUE
palfoHaNIbHBIX uucel. ApUPMETHUYECKHE [EHCTBUS C pPALMOHAIBHBIMH YHCIAMH.
Pemenue 3a1ay u3 peaibHON MPaKTUKK HA YaCTH, Ha IPOOU.

CreneHb ¢ HaTypaJIbHBIM MTOKa3aTeNIeM: OIIpeAeNIeHnEe, TPeoOpa30BaHre BbIPAKEHUN
HA OCHOBE ONpE/EICHUS, 3aiCh O0NbIINX Yncen. [IpoIeHThl, 3amuch MPOLIEHTOB B BUJIE
Apobu u 1poOH B BUE MPOIEHTOB. Tpy OCHOBHBIC 337]a4d Ha MPOLEHTHI, PEIICHUE 3a71a4
U3 PEAIBHOU IPAKTUKH.

IIpuMeHeHrne TPU3HAKOB JEIMMOCTH, Pa3I0KCHHE HA MHOXHUTENIM HATyPaJIbHBIX
qucedn.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.

Aneebpauueckue 8blpadicensl

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIEpeMEHHOW. JlomycTumeble
3Ha4YeHUs NepeMeHHbIX. lIpeacraBieHne 3aBUCMMOCTH MEXAYy BEIWYMHAMU B BHUJE
¢opmynel. Beruucnenus mno dopmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPAXXEHHI,
TOX/IECTBEHHO PAaBHBIE BBIPAKEHMSI, IpaBuia MpeoOpa30BaHUs CyMM M IIPOU3BEICHUH,
IpaBujia pacKpbITUS CKOOOK M MPUBEICHUS MOJOOHBIX CIAaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OmHowrensl ¥ MHOrowieHbl. CreneHb MHOrTOwieHa. CIOXKEHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTOWJIEHOB. POpMYJIbI COKPAIIEHHOTO YMHOYKEHMS: KBaApPAT CyMMBI H
KBagpaT paszHocTh. Popmyna pasHOCTH KBaapaToB. Pa3nokeHWe MHOTOYIEHOB Ha
MHOKUTEJIN.

Ypasnenusa u nepasencmea

VYpaBHeHHe, KOpEHb YpaBHEHHUS, TIpaBWia MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOEe ypaBHEHHE C OJTHOU MIEPEMEHHON, YUCIIO KOPHEN JINHEMHOIO YPaBHEHUS,
pelieHre TMHENHbIX ypaBHeHU. COoCTaBlIeHHE YPaBHEHU MO YCIOBUIO 3a/1au. Pelienue
TEKCTOBBIX 337124 C IIOMOILBIK YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NepeMeHHbIMU MU ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH C ABYMs NepeMeHHbIMU. PellieHne cucteM ypaBHEHUH CrOcOOOM
MOACTaHOBKU. I [puMepsI pelieHnst TEKCTOBBIX 3a/1a4 € MIOMOLIBI0 CUCTEM YPABHEHHUI.

Dyuxyuu

Koopaunara Toukn Ha npsiMoi. UnciioBsle MpOMEXKYTKHU. PaccTosHne Mexay AByMs
TOYKaMH KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAruHaTa TOYKU Ha
KoopauHaTHOW TIockocth. [lpumepsr rpadukoB, 3amaHHBIX (opmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue ¢ynknuu. ['paduk dynkmmm. CoiicTBa
byukumii. Jlunerinas ¢yukius, e rpaduk. 'padux dynkmum Yy = |X|. I'paduyeckoe
pelLICHNE JIMHEVHBIX YPABHEHUU U CUCTEM JIMHEHUHBIX YPABHEHUN.



Conepxanue 00ydeHus B 8 Kiacce

Yucna u eviyucienus

KBagpatueiit kopenb u3 yucna. [lonsitue 00 uppanroHaibHOM yucie. JlecsaTuaHbie
npUOIMKEHUS! UppaIIMOHANIbHBIX yKcell. CBONCTBA apu(PMeTHUECKIX KBaIpATHBIX KOPHEH
U UX MpUMEHEHHWE K TMpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUM W BBIYHCIICHUSIM.
JlercTBUTENBHBIC YHCIIA.

CreneHb ¢ LENBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHUCIIA.

Aneebpauueckue gvipasxicenus

KBagpatHb1il TpEXWIEH, pa3ioKEeHUE KBaAPATHOTO TPEXUWICHA HA MHOXKHUTEIH.

Anrebpanyeckast 1pods. OCHOBHOE CBOMCTBO anredOpamdeckoil npodu. CroxeHue,
BBIUUTAHUE, YMHOXKECHHE, JIeJICHHE alreOpandeckux npodeil. ParmonanbHbie BhIpaXKeHUS
U UX peoOpa3oBaHUeE.

Vpasnenus u nepasencmea

KBanpaTtHoe ypaBHeHue, (hopMyia KOpHEH KBaJipaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUM, CBOASAIIMXCA K JTUHEHHBIM U KBajpaTHbIM. [IpocTeiime npoOHO-
palOHAIIbHBIE YPABHEHHSI.

I'paduyeckass uHTEpHpeTalysi ypaBHEHUH C JBYyMs IEPEMEHHBIMH U CUCTEM
JIMHEHHBIX YPaBHEHUH C JBYMS ITIEpEMEHHBIMU. [IprMephl pelieHns CUCTEM HEMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBble HEpaBEHCTBA M MX CBoOMCTBA. HepaBeHCTBO ¢ OJHOM TNEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IepeMEeHHOU. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DynKkyuu

[Tonsitue ¢ynkuuu. OOnacTh ONpeAesieHUs W MHOXKECTBO 3HAUYEHHH (QYyHKIUU.
CriocoObl 3a1anus PyHKITUH.

I'padux dynkuuu. Yrenue cBoiicTB dyHkuuu no e€ rpaduxy. [Ipumepst rpadukon
GyHKIUH, OTpaXaronnX peajbHble TPOLECCHI.

@OyHKIHMH, ONUCHIBAIOLINE MPSIMYIO U OOpaTHYIO NMPONOPLHOHAIBHBIE 3aBUCUMOCTH,
ux rpadukn. @yskmmn Y = X2, y = X3, Y = VX, y=|x|. [padudeckoe peluenne ypaBHeHHit
Y CUCTEM YPaBHEHHI.

Conepxanue o0yuenus B 9 kiacce

Yucna u eviuucienus

PannoHanpHble 4HMCIa, UPpALMOHAIBHBIE YHCIA, KOHEYHble U OECKOHEUHbIE
JEeCATUYHbIE ApOoOU. MHOXKECTBO JEUCTBUTENBbHBIX YUCEN, IEUCTBUTENIbHBIE YMCa KaK
OECKOHEYHbIE JAECATHYHbIE ApoOu. B3auMMHO OJIHO3HAaYHOE COOTBETCTBUE MEXKIY
MHO>KECTBOM JECHUCTBUTEIBHBIX YACEN U KOOPAUHATHON NIPSIMOU.

CpaBHeHHEe  JIGHCTBUTENBHBIX  4YHCeN,  apupMeTHUYeCKHe  JeHCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JIIUTEILHOCTD MIPOLIECCOB B OKPY KAIOLIEM
MHpE.

[TpuOmmk€HHOE 3HaUEHHE BETMYMHBI, TOYHOCTh MpUOIIKeHus. OKpyrieHue Yucell.
IIpuknaka 1 OLEHKA pe3yabTaTOB BHIYMCICHUM.



VYpasnenus u nepasencmea

JluneriHOE ypaBHEeHUE. PelieHne ypaBHEHUM, CBOISIINUXCS K JIMHEUHBIM.

KBampaTtHoe ypaBHeHue. PellleHne ypaBHEHHI, CBOISIIMXCS K KBaJIPATHBIM.
bukBagpatHoe ypaBHeHue. I[Ipumepbl pelieHusT YpaBHEHHUM TPETbEM W YETBEPTOU
CTEIECHEN pa3I0KEHHEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANbBHBIX YpaBHEHHWW. PemieHwe TEKCTOBBIX — 3ajay
anredpandecKuM METOIOM.

VYpaBHeHue ¢ IByMs ITEpEMEHHBIMH U ero Tpaduk. Penenne cucteM ABYX THHEHHBIX
YPaBHEHHM C IByMsI IEPEMEHHBIMU. PellIeHNEe CUCTEM ABYX YPABHEHHM, OJTHO U3 KOTOPBIX
JUHEWHOoe, a JApyroe — BTOpoil cremeHu. ['paduyeckas UHTEpPIpETALUS CHCTEMBI
YPaBHEHHM C ABYMS IEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne TMHENHBIX HEPABEHCTB C OJIHOW IEPEMEHHOM. Pellienne cucteM JTMHENHBIX
HEpaBEHCTB ¢ oOJHOM mepemeHHoM. KBaaparHele HepaBeHcTBa. ['paduueckas
MHTEPIPETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

Dyuxyuu

KBagpatuunas gynkius, e€ rpadguk u cBoiicta. [lapabomna, KoopuHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

Ipadukn pynxumit: y = kx, y =kx + b, y = k/X, y = %3,y =X, y = |X| i ux cBoiicTa.

Hucnoswvie nocnedosamenbHoCmu u npozpeccuu

[loHATHE  YMCIOBOM  MOCIEAOBATEIBHOCTH. 3aJaHHE  IOCIEAOBATEIBLHOCTH
peKyppeHTHOH (opmyioi U popmyIioil N-ro yieHa.

Apudmernueckass U reoMerpuueckas mnporpeccud. Dopmynbl  N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI IIEPBBIX N YJICHOB.

N3o0pakeHre 4ieHOB apu(PMETHIECKON U TE€OMETPUUECKON MPOTPecCruil TOUKaMu Ha
KOOPAMHATHOM TJIOCKOCTH. JIMHENHBIN 1 SKCTOHEHIUAJIBHBINA POCT. CJI0KHBIE TPOLIEHTHI.

IIpeomemusbie pe3yibmamol 0C80eHUs YUeOHO20 Kypca

[IpenmMeTHbIE pe3yabTaThl OCBOCHHUS MPOrPAMMBbI Y4EOHOTO Kypca K KOHILY O0y4eHUs
B 7 KJacce:

Yucna u eviuucnenus

BreinonHaTh, couerast yCTHbIC U TUChbMEHHBIE TTPUEMBI, apu(METHIECKUE ICUCTBUS C
palMOHAILHBIMUA YHCIIAMH.

HaxoauTh 3Ha4€HUST YUCIOBBIX BBIPAXKEHUN, TPUMEHSITH PAa3HOOOpa3HbIe CIOCOOBI U
MPUEMBI BBIUUCIICHUS 3HAUEHUN NPOOHBIX BBIPAKECHHH, COAEpKAIMX OOBIKHOBEHHBIE U
JECATUYIHBIC POOH.

[Tepexoquts OT onHON (QoOpMBI 3amucu Yucend K Jpyroi (mpeoOpa3oBBIBAThH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OCCKOHEYHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCIA.

OKpyTisTh yucna.



BpINONMHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHWH, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHHWI. BBINONHATE JEHUCTBUS CO CTENEHSMU C HATypajbHBIMU
NOKa3aTEISIMH.

[IprMeHATh NPU3HAKYU IETUMOCTH, Pa3JI0KEHUE HA MHOYKUTEII HATYPAJIbHBIX YHCEIL.

Pemats npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4H, CBSI3AHHBIE C OTHOILIEHUEM BEJINYUH,
IIPONOPLMOHAIBHOCTBIO BEIUYHUH, TPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIbTATHI PELICHHUS
3a/1a4y ¢ y4ETOM OIPaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Aneebpauueckue gvipasxicenus

Hcnonp3oBaTh anreOpanvyecky0 TEPMHHOJOTHIO M CHMBOJMKY, NPUMEHATH €€ B
IIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHalla.

Haxonute 3HayeHuss OyKBEHHBIX BBIPAKEHMM TIPH 33aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHUsl II€JIOTO BBIPAKEHHS B MHOTOYJIEH MPUBEICHHEM
MOJIOOHBIX CIAraéMbIX, paCKphITHEM CKOOOK.

BpINonHATE YMHOXKEHNE OJHOWIEHA Ha MHOI'OYIEH U MHOI'OYJIEHA HA MHOTOWIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOYJIEHOB HA MHOKHUTEIM C TIOMOLIBIO BBIHECEHHUS
3a CKOOKHM OOILIEro MHOXHTENS, TPYNIUPOBKH CJIaraéMblX, HNPUMEHEHUs GopMyIl
COKPAILLIEHHOI'O0 YMHOKECHUS.

[IpuMeHsATh TpeoOpa3oBaHUs MHOTOYJIEHOB JUIsl PEIICHHs] Pa3jINYHbIX 3aJay W3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMH  ITOKA3aTEISIMM  JUIS
peoOpa3oBaHUsI BEIPAKCHUH.

Ypasnenus u nepaserncmea

Pemars nuHelHbIE YpaBHEHUS C OJJHOM MEPEMEHHOM, IPUMEHSS TPaBUJIa MEPEX0aa
OT UCXOZHOTO YPAaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepATs, ABISETCS JIM YUCIIO KOPHEM
YPaBHEHUS.

[TpumensTH rpaduuecKre METO bl IPU PELLICHUH JTUHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupath npuMepsl ap YUCce, IBISIOUIMXCS PEUICHUEM JIMHEHHOTO YpaBHEHUS C
JIBYMs [IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpadUK JMHEWHOTO YpPaBHEHUS C ABYMs
MEePEMEHHBIMU, MOJIb3YSACh IPaPUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemars cuctemsl 1ByX JINHEMHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU, B TOM YHUCIIE
rpaguyecku.

CocTtaBnsaTe 1 pemiaTh JMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH 10
YCJIOBHIO 3a7]a4, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4H MMOJTYyYECHHBIN
pe3yJIbTar.

Dyuxyuu

N3o0paxkath Ha KOOPAWMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh YMCIIOBBIE NPOMEXKYTKH Ha
anre0pandecKkoMm si3bIKe.

OTtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJMHATaM, CTPOUTH
rpaduku muHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINU Y = [X|.

OnucelBaTh C MOMOIIBI0 (QYHKIUN M3BECTHBIE 3aBUCHMOCTH MEXAY BEIUYMHAMM:
CKOpPOCTb, BpEMS, PACCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBLHOCTD,
BpeMsi, 00BEM paboTHI.



Haxonuthb 3HaueHne pyHKIMU 1O 3HAUEHUIO €€ apryMeHTa.
[Tonumarts rpaduyeckuii cnocod npecTaBieHrs U aHaIu3a nH(popMaIuu, u3BJIeKaTh
U MHTEPIIPETUPOBATh HHPOPMALIHIO U3 TPAPUKOB PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

[IpenMeTHbIE pe3yabTaThl OCBOCHHS MPOrPAMMBI YU4EOHOTO Kypca K KOHILY O0y4eHUs
B 8 KJacce:

Yucna u eviuucnenus

Hcnonbs30BaTh HaYaIbHBIE TPEACTABIEHUS] O MHOKECTBE JEUCTBUTEIIBHBIX YUCEIT JJIsI
CpaBHEHUS, OKPYTJICHUS 1 BBIUMCIICHUH, N300pakaTh JEHCTBUTEILHBIC YUCIIAa TOYKAMHU Ha
KOOPAUHATHOM MPSMOM.

[TpuMeHATh TOHATHE ApUPMETHICCKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaAPATHHIE
KOPHH, HCHOJB3YySd MPU HEOOXOJUMOCTH KalbKYJSITOpP, BBIIOJHIATH MpeoOpa3zoBaHUs
BBIPAKEHUH, COJIEPIKALLINX KBaJAPATHbIE KOPHU, UCITOJIb3Ysl CBOWCTBA KOPHEH.

Ncnonb3oBath 3anucu OONBIIMX U MAJIbIX YHCEII C TOMOIIBIO IECATUYHBIX Ipo0ei u
crenenel yucia 10.

Aneebpauueckue 8bipasdcenus

[IpuMeHATh MOHSATUE CTETIEHH C IEJIbIM MOKa3aTesIeM, BBITIOJIHATh MPeoOpa3oBaHUs
BBIPAKECHUMN, COJICPKAIINX CTEMCHU C LEIIBIM IMOKA3aTEIEM.

BrINONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUs pPaAllMOHAIBHBIX BBIPAKCHUN Ha
OCHOBE ITPaBWJI JEHCTBUI HAJ] MHOTOYIECHAMHU U AJITeOpandecKUMU APOOSIMH.

PackiaapiBaTh KBaApATHBIN TPEXWIEH HA MHOKHUTEH.

[IpumensaTe mpeoOpa3oBaHUsI BBIPAXKEHHUM [JI1 PEIICHUS Pa3IMYHBIX 3ajad M3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

Ypasnenus u nepaserncmea

Pemiare nMHEHbIE, KBaJpaTHbIE YPaBHEHHUS M PALUOHAIbHBIE YpPAaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBoauTe mpocTenmme UCCICAOBAHUS YPAaBHEHUM U CUCTEM yPaBHEHUW, B TOM
YyuCJie€ C TNPUMEHEHHEM TIpapUUeCcKUX TMpeACTaBICHUN (yCTaHABIMBATh, HUMEET JIH
ypaBHEHUE WM CUCTEMa YPaBHEHUHN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, B MPOYEe).

[TepexoauTh OT CIOBECHON (POPMYJIIMPOBKH 3a/1a4u K €€ anreOpandeckoi MOJEIH ¢
MOMOIIIBIO COCTABJICHHS YPABHEHUS WJIM CHUCTEMBl ypaBHEHUW, WHTEPHPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyUYEHHBIN PE3YJIbTAT.

[IpumMeHSTh CBOMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHHWS, OIICHKH, PEIIaTh
JMHEWHBIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh TpaUUECKyIO
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyuxyuu

[TonumaTe ¥ UCHOIB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 0003HAUYCHHUS ), ONIPEACIIATh 3HaUCHUE (DYHKIINH 110 3HAYEHUIO apTyMEHTa,
OTpeesaTh CBOMCTBA (QyHKIINHU 110 €€ TpaduKy.

Ctpoutsh rpaduku dJIeMEHTApHBIX (YHKIIMA BUA:

y = kIx, y = X2,y =x3,y = |X|, y = VX, OnuchIBaTh CBOHCTBA YHCIIOBOI (DYHKIIHH 10
e€ rpaduky.



[IpeameTHbIE pe3yJIbTaThl OCBOEHUS IPOTPaMMbl YU€OHOTO Kypca K KOHITY O0Oy4eHHs
B 9 kiacce:

Yucna u evluucienus

CpaBHMBATh U YIIOPSI0YMBATH PAIMOHAIIBHBIE U UPPAIlMOHAIbHBIC YHCIIA.

Boinonusate apudmMernueckue IEHCTBUS C palMOHAIBHBIMU YHCIAMHU, COYETas
YCTHBIE Y MUCbMEHHBIEC TPUEMBI, BHITIOJIHSATH BHIYUCICHUS C UPPALIMOHAIBHBIMU YHACIIAMH.

Haxonuth 3Ha4ueHHs CTENEHEH € LEIbIMM NOKAa3aTesIMH M KOPHEH, BBIYUCIATH
3HAYEHUSI YUCIIOBBIX BBIPAKECHHUI.

OKpyTsTh 1EMCTBUTENBHBIC YUCIIA, BHITIOIHATh TPUKUJIKY PE3YIbTaTa BEIYUCICHUN,
OIICHKY YUCJIOBBIX BBIPAXKECHUM.

Vpasnenus u nepasencmea

Pemiats nuHelHbIE W KBaJpaTHbIC YPAaBHEHUS, YPAaBHEHMS, CBOJSIIMECS K HUM,
npocTrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemats cuctembl ABYyX JMHEHHBIX YPABHEHUW C JBYMSI NIEPEMEHHBIMU U CHUCTEMBI
IBYX YPaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SABISAETCSA JTMHEUHBIM.

Pemarb TekcTOBbIE 3aJlauM aareOpanyeckuM CrocoOOM C MOMOUIbIO COCTaBIICHUS
YPaBHEHHUS WJIM CUCTEMBI ABYX YPABHEHUM C ABYMS IIEPEMEHHBIMU.

[IpoBOAUTH MpOCTEHIINE HUCCIECIOBAHUS YPABHEHH M CHUCTEM YpPAaBHEHUW, B TOM
Yyycli€ C NPUMEHEHHEM TIpapUUecKuX MpeACTaBICHUN (yCTaHABIMBATh, HUMEET JIH
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYEE).

Pewmate nuHeliHbIe HEPaBEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, N300pa)kaTh PEIICHUE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOii, 3alIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTteMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300paXkaTh PEIICHHWE CHCTEMbl HEPABEHCTB Ha YHCIOBOMH
MPSAMOiA, 3aITUCHIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUIEHUU PA3JIMYHbIX 3a]1a4.

QynKkyuu

Pacnio3naBate  (QyHKIMM  U3y4eHHBIX BHUJOB. [loka3piBaTh  CXeMaTHYECKHU
pacIoyioKeHUE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB GpyHKIui Buaa: Y = kx, y = kX +
b,y =kix,y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHil
K02 PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth W wu300paxkaTb CXEMaTHYECKHM TpaduKd KBaJpaTUUYHBIX (DYHKIMIA,
OTMCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM 1O UX TpaduKam.

Pacno3naBath KkBajpaTuuHylo GyHKIUIO 10 (opMmyse, NPUBOAUTh MPUMEPHI
KBaJpaTUYHBIX PYHKIIUHA U3 peabHOM KU3HU, PUZUKU, TCOMETPHUH.

Yucnoswvie nocneoosamenbHOCmu U npo2peccuu

Pacnio3naBaTh apuMeTHUEeCKyl0 W TE€OMETPUYECKYI0 IPOrPEeCcCUU MpPU Pa3HBIX
cnoco0ax 3aJaHusl.

BhINOTHATE BBIYUCICHUS ¢ UCTIOJIb30BaHUEM (OopMYIT N-TO ujieHa apupMeTUIeCcKon
Y T€OMETPUYECKOUN IPOTPECCUM, CYMMBI IEPBBIX N YWICHOB.

N300pakath 4IeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHOM TUIOCKOCTH.

Pemats 3amaun, CBA3aHHBIE C YKMCIOBBIMH IOCJIEIOBATEIBHOCTSIMA, B TOM YHCIIE
3aJ1au U3 peaNbHON KU3HHU (C UCTIOJIb30BAaHUEM KAIBKYJISTOPA, ITU(POBBIX TEXHOJIOTHH).



Pabouasi nporpamma yuyeOHoro kypca «I'eomerpusi» B 7-9 kiaccax
llosacnumenvhas 3anucka

['eomeTpusi Kak OIMH U3 OCHOBHBIX Pa3/IeJOB IIKOJIbHON MAaTEMAaTHKH, UMEIOIIUI
CBOCH IIeNbI0 00ECIeUnTh M3YYEHUE CBOMCTB W pa3MepoB (GUTYp, MX OTHOIICHUU W
B3aMMHOE PACIOJIOKEHUE, OMUPAECTCS Ha JIOTUUECKYI0, I0KA3aTeNIbHYIO JIMHUIO. [[eHHOCTh
M3YUYCHHS] TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMS 3aKIIOYAETCS B TOM,
yTO OOYYaloIIMICS YYUTCA TPOBOJUTH JOKAa3aTEIbHBIE PACCyXACHUS, CTPOUTH
JOTHUYECKHUE YMO3AKIIOUCHUs, [IOKA3blBaTh WCTUHHBIC YTBEPXKICHUS U CTPOUTH
KOHTPIIPUMEPHl K JIOKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTUBHOTO», OTIIMYATH
CBOMCTBa OT MPU3HAKOB, (OPMYIUPOBATH OOPATHHIC YTBEPKICHUS.

[{enpr0 M3y4YeHUs] TEOMETPUU SIBISIETCA HMCHOJIb30BAaHHE €€ KaK MHCTPYMEHTA IPU
pELIEHNH KaK MaTEMaTUYECKUX, TAK U MPAKTUUECKUX 33]1a4, BCTPEUYAIOIINXCS B PEAIbHOM
Ku3HU. OOydaromuiicss JOHKEH HAyYUThCS OMPENEsTh TE€OMETPUUYECKYI0 (QUrypy,
ONMUCBHIBATH CJIOBAMU YEPTEXK WM PUCYHOK, HAWTHU IUIOLIAJAb 3€MEJIBHOTO Yy4YacTKa,
paccuuTaTh HEOOXOAUMYIO JITTMHY ONTOBOJIOKOHHOTO KabOelns Wi TpeOyeMble pa3mepbl
rapaxka Jyist aBromoOussi. [Ipu pemieHnn 3a1ay mpakTUYECKOTro XapakTepa 00ydarouics
YYUTCS CTPOUTH MAaTEMATHUYECKHUE MOJIEIN PEaNbHBIX KU3HEHHBIX CUTYyallui, IPOBOIUTH
BBIYMCIICHUS U OLICHUBATD MMOJYYCHHBIN pe3yJIbTar.

Baxxno mnomu€pkuBaTh CBSI3U TEOMETPUU C APYTUMU YYEOHBIMH TMpeIMETaMU,
MOTHUBHUPOBATh HCIIOJIb30BaTh OMNPEACIICHUS TEOMETPUYECKUX (UTYp U TIOHSITHUH,
JEMOHCTPUPOBATh MPUMEHEHHE TOTYUYCHHBIX YMEHHUI B (DU3UKE U TEXHUKE. DTHU CBS3U
HauOosee SIPKO BUJHBI B TeMmax «Bektopwl», «TpuUroHOMeTpuyYecKHUe COOTHOIICHHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

VYuebnniii kypc «l'eomeTpusi» BKIIOYAET CIEIYIONME OCHOBHBIE pa3feibl
conepxkanusi: «I'eomerpuueckue GpuUrypsl u ux cBoicTBay, «M3MepeHue reoMeTpuIeCcKux
BEJIMYUHY», «JleKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «Bekropsl», «lBrKeHus
miockocTny, «IIpeobpazoBanust mog00u.

OO611ee ynciIo 4yacoB, OTBEICHHBIX JJIsi M3y4YeHUsl yueOHoro Kypca «I eomeTtpus», -
204 4gaca: B 7 ximacce - 68 gacoB (2 yaca B Hefeni0), B 8 kiacce - 68 yacoB (2 yaca B
HeJlelno), B 9 kiracce - 68 gacoB (2 yaca B HEACIIO).

Cooepoicanue yuebHo020 Kypca

Conepxanue 00ydeHus B 7 Kilacce

Hauanbenble nouarus reometpun. Touka, npsimasi, OTPE30K, JIy4. Yroa. Buael yrios.
BeprukaneHbele u cMmexHble yribel. buccexkrtpuca yrma. Jlomanasi, MHOTOYTOJBHUK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOMl cuMMeTpuu. [Ipumepsr
CUMMETPHU B OKPY’KAIOILLEM MUPE.

OCHOBHBIE TTOCTPOEHUSI C MOMOILBIO LUPKYJIS U JUHEWKU. TpeyronbHUK. BricoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUM TpeyroinbHUKHA. HepaBeHCTBO TpeyrojbHUKA.



CBolicTBa M NIpHU3HAKU DPABHOOEAPEHHOro TpeyrojpHuka. IIpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBa M NpHU3HAKA NapAIENbHBIX NpsAMbIX. CyMMa YIJIOB TpEYroJIbHMKA.
BHemHue yribl TpeyroiabHUKA.

IIpsmoyronbHblli  TpeyroJbHUK.  CBOWCTBO ~ MeOuaHbl  NPSAMOYTOJIBHOTO
TPEyTOJIbHUKA, NPOBEAEHHOM K rumnoreHyse. IIpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TPEYTroJbHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 00JIbIIEM yIJie U 0oJIbIlel CTOpPOHE TpeyrojabHUKa. [lepnenaukysp
Y HaKJIOHHasl.

I'eomeTpudeckoe MecTo TOUEK. bruccekTpuca yria u CepeuHHbIN NEPIICHIUKYIISIP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyI, XOpJla U JuaMeTp, UX CBOKCTBA. B3anMHOE pacrosiokeHue
OKPY’KHOCTH U ITpsiMoil. KacarenpHas 1 cexy1asi K OKpy»KHOCTH. OKPY>KHOCTb, BIINCAHHAS
B yroJl. BimcanHas v onvcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

Conepsxanue o0yueHus B 8 kiacce

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHBIE Ciydan
napajuie’orpaMmMoB  (IpsIMOYTOJIbHUK, poMO, KBaapaT), MX MpPU3HAKA M CBOWCTBA.
Tpaneuusi, paBHOOOKas Tpanenusi, €€ CBOKWCTBA U NMpu3HaKU. [IpsaMoyronapHas Tpanemus.

Meton ynBoenust meauansl. Llentpanbnas cummerpusd. Teopema @aneca u teopema
O MPOIOPIUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyroiabHUKOB, Ko3puuueHnt mnonodus. [lpuznaku nogoOus
TpPeyrojJbHUKOB. [I[puMeHeHne noao0us npyu peleHUH MPaKTUYECKUX 3a/1a4.

CpoiictBa mmomajei reomerpudeckux Guryp. DopMynbl A8 TUIOHIAAH
TpeyrojbHHUKa, apajuiesorpamma, pomoa u tpaneuuu. OTHOIICHHE IO el Mo 100HbBIX
duryp.

Boruncnenue miomaaen TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema ITudaropa. Ilpumenenne Teopems! [Iudaropa npu penreHun TPaKTUIECKUAX
3az1ay.

CunycC, KOCMHYC, TAHT€HC OCTPOTO yTila MPSMOYTOJBHOIO TPeyrobHUKAa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. TpuroHomerpuueckue QyHkiuu yrios B 30, 45 u 60°.

BrincanHble 1 IEHTpaJIbHBIE YIJIbL, YTOJI MEXKY KaCaTeJIbHON U XOPIOU. Y TIIbI MEXKIY
XOpJlaMH M CEKyIIMMH. BriMcaHHbIE M ONHCAHHBIE YETHIPEXYTOJIBHUKH. B3amMHOe
pacnoJiokeHue IByX okpykHocTel. Kacanue okpyskHocTeil. O0uue kacaTeabHbIe K IBYM
OKPY>KHOCTSIM.

Conepxanue o0yuenus B 9 kiacce

Cunyc, kocuHyc, Tanredc yriaoB or 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEIACHUS.

Pemienne tpeyrosbHukOB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.



TeopemMa 0 NMpoOU3BENEHUH OTPE3KOB XOpZ, TEOPEMBI O NPOU3BEACHUM OTPE3KOB
CEKyLIUX, TEOpPEMa O KBAIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOJyJib) BEKTOPA, COHANPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
HaIlPaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUHU HAJ
BEKTOpaMu. Pa3yioxkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BeKTOpaMm. KoopauHaTsl
BekTopa. CKalsipHOE MPOU3BEJIECHUE BEKTOPOB, MPUMEHEHHUE ISl HAXOXKACHUS UIMH W
YIJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSIMOM M OKPYKHOCTH B
KOOpDAMHATAX, NEPECECYCHUE OKPYKHOCTEM U MpsAMBIX. MeTox KOOpIMHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nTMHa OKpy)kHOCTU. ['paxgycHas u paguaHHas mepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTeH. [Inomanp kpyra, cekrTopa, CerMeHra.

JIBUKEHHST IUIOCKOCTM M BHYTPEHHHE CUMMETpun Quryp (31eMeHTapHbIe
npexacrasienust). [lapamiensHeiil nepenoc. IloBopor.

lIpeomemusbie pe3yivmamol 0C80eHUs YUeOHO20 KypCa

[IpenMeTHbIE pe3yabTaThl OCBOCHHS MPOrPAMMBI Y4EOHOTO Kypca K KOHILY O0y4eHUs
B 7 KJacce:

Pacno3HaBaTh M3yueHHbIE TeOMETpUYECKHE (UTYPBI, OMPEACNSITh WX B3aUMHOE
PacIoJIoKEeHUE, U300paKaTh FTEOMETPUUYECKUE (PUTYPHI, BBIMOJHATH YEPTEKHU MO YCIOBUIO
3agauu. MI3mMepsATh TMHENHBIE U YTIIOBBIE BEIMYMHBIL. Pemarth 3a1aum Ha BBIYUCIIEHUE JJTUH
OTPE3KOB U BEIIMYUH YIJIOB.

Jlenate rpyOyl0 OLICHKY JIMHEMHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B pealibHOU
KU3HU, PA3MEPOB MPUPOHBIX 00BEKTOB. Paznnuate pazMepsl ITUX 00BEKTOB IO MOPSAKY
BEJIMYUHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tosp30BaThCA NMPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a7a4.

[IpoBOAUTE TOTUYECKUE PACCYKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTHCA MPU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJWAaHbl, MPOBEIEHHON K THUIIOTEHY3€ MPSAMOYTOJbHOTO TPEYTrOJbHUKA, B PEIICHUU
F€OMETPUUECKUX 3a7a4.

OnpenensaT napaJieIbHOCTb MPSIMBIX C TOMOIIBIO YTJII0B, KOTOpPhIE 00pa3yeT ¢ HUMHU
cekymasa. OnpenensaTe NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOM MPAMOM JI0 TOUEK IPYTOM MPSIMOM.

Pemrats 3aaun Ha KieTyatoi Oymare.

[IpoBOUTH BBHIYUCIICHUS] W HAXOJWUTh YUCJIOBBIC W OYKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUUECKUX 3aJayax C HCIIOJIb30BAHUEM CYMMbl YIJIOB TPEYrOJIBHUKOB U
MHOTOYTOJLHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MIPU MIEPECEUCHUH JIBYX aPATIIICITHHBIX
NPSAMBIX CEKYIIEH. Pemars npakTHyecKue 3aja4i Ha HaX0XKICHUE YIJIOB.

Branets moHATHEM T€OMETPUIECKOTO MECTA TOUEK. Y METh ONIPENIETISATH OUCCEKTPUCY
yrja ¥ CepeIMHHBIN NMEPIIEHAUKYJISIP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.



@opMynHMpOBaTh OINPEACICHUS OKPYXKHOCTM M Kpyra, XOpIAbl W Juamerpa
OKPYKHOCTH, IIOJb30BaThbCs MX CBOMCTBAMHU. YMETh IIPUMEHATH 3THU CBOMCTBA IIPU
peLIeCHUH 3aa4.

BirageTs NOHATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HAXOIUTh
e€¢ neHrp. Ilonap3oBaThCcsi (akTaMu O TOM, UTO OHCCEKTPHUCHI YIJIOB TPEYrOJbHUKA
IIEPECEKAOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAMHHBIEC NIEPIICHINKYJIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCS B OHOU TOYKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYXKHOCTH, IIOJIB30BaThCA TEOPEMOM O
IIEPIICHINKYJSIPHOCTH KAaCaTeJIbHOW U pauyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCAd NPOCTEUIIMMH T'€OMETPUYECKMMHM HEPABEHCTBAMM, MOHMMATh HX
MIPAKTUYECKUA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHHS C IIOMOIIBIO LUPKYJIS U
JIMHENKU.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUSI TPOrPaMMBbl y4€OHOTO Kypca K KOHILY O0yUYeHUs
B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX JIEMEHTBHI, ITOJIb30BAaTHCS UX
CBOWCTBaMH IIPU PELIEHUN FEOMETPUYECKHX 3a4ad.

[IpuMeHsATh CBOWMCTBA TOYKH MEPECEUEHUs] MEMaH TPEYroJibHUKa (LIEHTpa Macc) B
pelIeHnn 3aaa4.

Brnageres moHsiTHEM CpeAHEN JIMHUM TPEYyTrOJdbHUKA WU Tpaneluud, NPUMEHSATh HX
CBOWCTBA IIPU pELICHUH TeoMmeTpudeckux 3aaad. [lomp3oBatecsa teopemon daneca u
TEOPEMOW O MPOMOPLUUOHANBHBIX OTPE3KaX, MPUMEHATh UX ISl pELICHUS! TPAKTUYECKUX
3az1ay.

[IpuMeHsTh NPU3HAKU 110100MSI TPEYTOJIbHUKOB B PELICHUH T€OMETPUUECKHX 3aj1au.

[Tonp3oBaThes TeopeMoit [Iudaropa nms pemeHus TeOMETPUIECKUX U MTPAKTUYECKUX
3amad. CTpoUTh MaTEMaTUYECKYIO MOJENb B MPAKTUYECKHX 3a/]a4ax, CaMOCTOSATEIbHO
JIeNIaTh 4epPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

BiiageTs NOHATHSMHU CHHYCA, KOCHHYCa M TAHT€HCA OCTPOrO yIila MPSMOYTOJIbHOIO
TpeyroibHUKA. 110J1630BaThCS I TUMU NOHATUAMU JUIS pELIEHUS TPAKTUYECKUX 3a1a4.

Beruucnars  (pa3niuuHbIMUA - criocoO0amu) IUIONIAAb TPEYroJbHUKA U IUIONIATU
MHOTOYTOJBHBIX (UTYyp (MOJIb3YSICh, TIZI€ HEOOXOIMMO, KaJIbKyJIaTOpoM). [IpuMEHSTH
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/layax.

Brnaners NOHATUSMM BIIMCAHHOTO M LIEHTPAIBHOTO YIJIA, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAaX, yTiax MEXIy XopAamH (CEKyLIMMHU) U yrie MEXIy KacaTelbHOW U
XOpJIOH IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

Bnagetp TmoOHATMEM ONMCAHHOIO YETBIPEXYTOJIBHHMKA, IPUMEHATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOJBHUKA ITPU PEILIEHUU 3a]1a4.

[IpuMeHATh NOJIy4eHHBIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHE MOJAEIIN
IUTSL 3a]1a4 pEAJIbHOM KU3HHU U IPOBOJUTH COOTBETCTBYIOIIUE BEIYMCIIEHNS C IPUMEHEHUEM
no100Us ¥ TPUTOHOMETPUH (TIOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).



IIpenMeTHBIE pe3yabTaThl OCBOEHMSI IPOTrPaMMbl y4eOHOT0 Kypca K KOHITY OOyUYeHuUs
B 9 knacce:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMM OCTPBIX YIJIOB, HaXOJUTh C UX MOMOILBIO
pa3ianyYHble AJIEMEHTHl MPSMOYIOJIBHOIO TPEYTOJbHUKA («PELICHUE MPSMOYTOIbHBIX
TPEYrojJbHUKOBY»). HaxomuTe (C NOMOMIBIO KaJNbKYJISATOpa) IIUMHBI WU YIVIB JJIA
HETa0JIMYHBIX 3HAYECHHH.

[Tonb3oBatbes  (opMmynamMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXXIECTBOM  JUISI  HAXOXKIAEHUS COOTHOUIEHUH MEXAY TPUTOHOMETPHUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUISl HAXOXKJICHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBHUKOBY»), IPUMEHATh UX IPH pPELICHUU
reOMETPUYECKUX 3a/]aY.

Bnagerp mnoHsTHSAMH npeoOpazoBaHus MOJ00MSA, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. Ilonp3oBaTbes cBOMCTBaMU MOJ00MS MPOU3BOJBHBIX (QUIYp, YMEThH
BBIUUCIIATH AJIMHBI U HAXOAUTD YTJIbl y MOAOOHBIX Guryp. [IpumensTs cBoiicTBa nogo0us
B IIPAaKTUUYECKUX 33/1a4axX. Y METh IPUBOJIUTH PUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOILIEM
MHpeE.

ITonb30BaTbCsd TEOpEMaMHM O IPOM3BEICHUU OTPE3KOB XOpH, O INPOU3BEICHHUU
OTPE3KOB CEKYILINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpAaMU, MOHUMATh MX T€OMETPUUYECKUNA U (PU3UYECKUN CMBICI,
MPUMEHSATh UX B PEUICHUU T€OMETPUUECKUX U (pU3nUecKuX 3aaad. [IpumeHsaTs ckamsapHoe
MPOU3BEICHUE BEKTOPOB JJIs1 HAXOKECHUS JUIMH U YTJIOB.

[Tonb30BaThCd METOAOM KOOPJAWMHAT HA IJIOCKOCTH, NMPUMEHATh €r0 B PEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragers NOHATHSIMHU MPABUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IOYyTM OKPYXKHOCTH W PAJMAaHHOW MEpPBI YIJia, YMETh BBIUMCIATH IUIOLIAAb Kpyra M €ro
yacteil. [[puMeHsITh MOJyYEHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (WM HEHTPhI) CUMMETPUH (QUTYDP, TPUMEHATh IBUKEHUS TIIOCKOCTH
B POCTEUIINX CITyYasiX.

[IpuMeHATh NOJIy4eHHBIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKHE MOJAEIIN
JUTSL 3a]1a4 PEAJIbHOM KU3HH U IPOBOAUTH COOTBETCTBYIOIIME BEIUUCICHHS C TPUMEHEHUEM
nogoOusT W  TPUTOHOMETPUYECKUX  (DYyHKIMI  (HOJB3ysdch, TJ€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

Pabouasi nporpamma y4eOHOro kypca «BepositHocTh U cTaTucTuka» B 7-9
KJ1accax

loscuumenvuas 3anucka

B coBpemennom 1udpoBoM MEpe BEpPOSTHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTD, KaK C TOUKHU 3PCHUS MPAKTUYECKUX MPUIOKEHUHN, TaK ¥ UX POJIH B
oOpa3oBaHMM, HEOOXOAMMOM Ka)JIOMy 4YeloBeKy. Bospacraer umcino mpodeccuit, mpu
OBJIAJICHUU KOTOPBIMU TpeOyeTcs Xopolias 0a30Basi MOJAT0OTOBKA B 00JIACTH BEPOSTHOCTU



U CTaTUCTUKH, TaKas MOJrOTOBKA BayKHA JIJISl POIODKEHHS 00pa30BaHMs U 7151 YCIIEITHOM
npodeccroHanbHON Kapbephl.

Kaxx1ip1il yenoBek MOCTOSIHHO MPUHUMAET PEUICHUS! HA OCHOBE MMEIOIIUXCS Yy HETO
JaHHBIX. A 1711 000CHOBAHHOTO MPUHSATHSI PEIICHUS] B YCIOBUSAX HEIOCTATKA WIJIA U30BITKA
uHpopMaIM HEOOXOJAMMO B TOM YHCIE XOPOUIO CHOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTaTHUCTUYECKOE MBIIIJICHUE.

HMMeHHO T03TOMY OCTpPO BCTala HEOOXOJUMOCTH COPMHUPOBATH Y OOYUAIOIIUXCS
(GYHKIIMOHATBFHYIO TPaMOTHOCTb, BKJIIOYAIONIyI0 B ce0s B KadyeCTBE HEOThEMJIEMOU
COCTaBIISIIOIIECH yMEHUE BOCIPHUHUMATh W KPUTHUYECKH aHAIM3UPOBATh MH(POPMAIIHIO,
MPEJICTABICHHYIO B PA3IUYHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaIbHBIX TMPOIECCOB M 3aBHCHUMOCTEH, MPOU3BOAUTH MNPOCTEHININE BEPOSTHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4e€OHOM Kypce C OCHOBHBIMU MpHUHIMIAMU cOOpa, aHaimM3a |
IPEJICTaBICHUS JAHHBIX U3 Pa3JIMYHbIX Cep KU3HU OOLIeCTBa U FOCYAapCTBa MPUOOIIAET
oOydaromuxcsi K OOIIECTBEHHbIM HHTepecaM. M3ydeHne OCHOB KOMOMHATOPHKHU
pa3BUBAET HABBIKU OpraHu3aluu repedopa U noAcuéra Yyuciia BApUaHTOB, B TOM YHUCIIE B
NPUKIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMHM TEOPHH IpadoB cO31aET MaTEMAaTHUECKUN
bynaameHT s GOpMHUPOBAHUS KOMIETEHIIMI B 001acT MHPOPMATUKU U HU(PPOBBIX
TexHoJorui. [Ipyn M3ydeHnn CTaTUCTUKU M BEPOSITHOCTH OOOTAIIAIOTCS MPECTaBICHHUS
oOydJaromuxcsi O COBPEMEHHOW KapTHHE MHpa M METOJax €ero HCCIeI0BaHus,
dbopMupyercss MOHUMAHHWE POJIM CTATUCTHKM KaK HMCTOYHUKA COIMAIBHO 3HAYMMOU
uH(GOPMAIINU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHS.

B cooTBeTcTBUM ¢ JaHHBIMU IENSIMH B CTPYKType MpOTrpamMMmbl y4eOHOTO Kypca
«BeposTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUs BBIIEICHBI CIETYIOIINE
cofiepkaTenbHO-MeToanueckne nuHuM: «lIpeacraBneHne naHHBIX W ONMCATENbHAS
CTaTUCTUKa», «BepodarHocTh», «DineMeHThl KOMOWHATOpUKW», «BBeneHue B Teoputio
rpadoBy.

Conepsxanue nuauu «IIpeacraBneHue JaHHBIX U ONUCATENbHAS CTATUCTHKA) CITYKUT
OCHOBOM Juisi (OPMUPOBAHUS HABBIKOB paboOThl ¢ WHMOpPMAIMEH: OT UYTEHUA U
UHTEepHpeTanuu HHGOPMAIINH, TIPEICTABICHHOM B TaOMUIIaX, HA UarpaMMmax u rpadukax,
10 cOopa, MpeACTaBIEHUS U aHallM3a JaHHBIX C MCIOJb30BAHUEM CTATUCTHUYECKHUX
XapaKTePUCTHK CPEIHUX M paccemBaHus. Paboras ¢ maHHBIMU, OOydYaroImuecs ydarcs
CUHMTHIBATh U MHTEPIIPETUPOBATH JaHHBIC, BBIIBUTAaTh, apTyMEHTUPOBATh U KPUTHKOBATH
MpOCTEHIre TUIOTE3bl, Pa3MBIIUIATh HaJl (DaKTOPaMH, BHI3BIBAIOIIUMHU U3MEHUYNBOCTb, U
OILICHMBATh X BIUSHUE HA PACCMATPUBAEMBbIC BETMIMHBI U MPOIIECCHI.

NHaTyuTHBHOE NpEACTaBIEHUE O CIyYalHOM W3MEHYHMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTEW MU TEHJACHLUHM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOW Uil U3Y4YCHUS
TEeOpUHU BeposiTHOCTEH. BosbIioe 3HaUeHNE UMEIOT MPAKTUYECKHUE 3aaHusl, B YACTHOCTH
OTIBITHI C KITACCUYECKUMU BEPOATHOCTHBIMHU MOJIEIISIMU.

[ToHsiTe BEpOSATHOCTH BBOAUTCS Kak Mepa MpaBaonogoOus ciIy4yailHOro COOBITHS.
[Ipu u3yueHun y4eOHOro Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEHIIMMHU METOIaMU
BBIUMCIICHUSI BEPOSITHOCTEH B CIy4yallHBIX OKCIIEPUMEHTaX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAapPHBIMU HMCXOJaMH, BEPOSTHOCTHBIMU 3aKOHAMH, MO3BOJSIOUIUMHU CTaBUTh U
pemiath Oosiee ClIOKHBIE 3a/1au. B yueOHbIN Kypc BXOAST HavyajdbHbIE MPEICTABICHUS O
CIIy4aifHbIX BETMYMHAX M UX YMCIOBBIX XapaKTePUCTHKAX.



B pamkax yueOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOXECTBAaMU M OCHOBHBIMM OIIEpalldsIMU HaJl MHOYKECTBAMH, pPacCMaTPUBAKOTCS
OpUMEpbl TMPUMEHEHUS MU PELICHUS 3aJady, a TaKKe HCHOJb30BAHUS B JPYTUX
MaTEMaTUYECKUX KypcaX U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbIN Kypc « BepoATHOCTh U CTaTUCTHKA», B KOTOPHIN
BXOJAT pazaensl: «lIpeacTaBieHue JaHHBIX W ONHKCATENIbHAsi  CTAaTUCTUKA,
«BeposaTHOCTEY», «DIeMEeHTh KOMOMHATOPUKWNY, «BBeneHne B Teoputo rpadony.

OO111ee YynCI0 YacoB, OTBEICHHBIX ISl M3yYeHUsl yueOHOro Kypca «BeposarHocTs u
cTaTHCTHKay, - 102 gaca: B 7 kiacce - 34 yaca (1 gyac B Hemenmo), B 8 kiacce - 34 yaca (1
yac B HeJeN0), B 9 kiacce - 34 yaca (1 yac B Heneno).

Cooeporcanue yuebHo20 Kypca

Conepsxanue 00yueHus B 7 Kjacce

[IpeacTaBieHue qaHHBIX B BUJIE TaOIUII, 1Uarpamm, rpadukoB. 3anoJHeHue TabIuIl,
YTEHUE W TOCTPOCHHE JUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHue
rpauKoOB pealibHbIX MporeccoB. M3BinedueHne wHpOpMalUU W3 JIUAarpaMm M TaOJHIl,
WCITOJI30BAaHNE Y MHTEPIIPETAITNS JaHHBIX.

OnucarenpHasi CTAaTUCTHKA: cpenHee apudMeTHYecKoe, MeAuaHa, pa3Max,
HanOOoJIbIIEE U HAUMEHbIIIEE 3HAYEHUSI Ha0opa YMCIIOBBIX AaHHBIX. [Ipumepsl ciayyaiiHOR
W3MEHYHBOCTH.

CiyyaliHbIil SKCTIEpUMEHT (OTIBIT) U CIyYailHOE COOBITHE. BeposSTHOCTh U YacToTa.
Ponp ManmoBepOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHI B IPUPOJC U B OOIIIECTBE.
MoHeTa 1 urpajapHasi KOCTb B TEOPUHU BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yncno pédep u cymmapHasi CTEICHb
BepinH. [Ipeacrasnenne o cBa3noctu rpada. llenu u nukisl. [lytu B rpadax. O6xon
rpada (sinepoB myTh). [IpencraBnenue o0 opueHntupoBanHoM rpade. Pemenue 3amay ¢
MTOMOIIBIO TpadoB.

Coneprxanne o0yueHus B 8 kiacce

[IpeacraBieHue naHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukoB.

MHO0XeCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKeCTBO. Onepaluu HajJ MHOKECTBaMHU:
oObeuHEHue, mnepecedyeHue, aonoyiHeHue. CBOMCTBAa orepanuil HaJl MHOXECTBAMHU:
MEPEMECTUTENBHOE, COYETATeNIbHOE, paclpeleauTeNbHoe, BKItoYeHus. Mcnonb3oBanue
rpauuecKoro nNpeacTaBlIeHNUss MHOKECTB AJI ONIMUCAHUS PEATIbHBIX TIPOLIECCOB U SIBJICHUH,
P pELICHUH 3a]1ay.

N3mepenne paccenBaHus JaHHbIX. Jlucrnepcus W CTaHOAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DneMeHTapHbIe COOBITUS ciydyaiiHOro ombiTa. Ciy4aiiHble coObITHS. BeposTHocTH
cOOBbITUNA. OMBITHI ¢ PAaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITUAMU. ClydaiHbIHI
BbI0ODP. CBsI3b MEXIy MajOBEPOSITHBIMU U MPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMHU B
pUpOJIE, OOIIECTBE U HAYKE.



lepeBo. CBolcTBa JEpPEBBEB: E€IMHCTBEHHOCTh ITyTH, CYLIECTBOBAHUE BUCSAYEH
BEPIIMHBI, CBS3b MEXJY YHUCIOM BEpPIIMH U uucioMm pédep. [lpaBuio ymMHOXKEHHS.
Pemenue 3a1au ¢ moMonibio rpados.

[IpotuBomnosnoxueie coObiTus. duarpamma Jiiniepa. OObeAMHEHUE U MEpECEUCHUE
coObiTuii. HecoBmectHble coObiTusi. Dopmyna ciloKeHus BEpOSITHOCTEW. Y CIOBHAs
BeposiTHOCThb. [IpaBmiio  ymHoxkenus. HesaBucumble coObiTud. IlpencraBieHue
DKCIIEPUMEHTA B BU/JIE iepeBa. Pemenune 3a1a4 Ha HaX0KIEHUE BEPOSITHOCTEN C TOMOIIBIO
JIepeBa CIy4ailHOTO AKCIEPUMEHTA, AUarpamMm Jiliiepa.

Conepsxanue o0yueHus B 9 kiacce

[IpencraBneHure OaHHBIX B BUAE TaONMIl, AUarpamm, rpauKoB, MHTEPIpPETAIUSI
JTaHHBIX. YTeHHe U ocTpoeHue Tabull, AuarpamMmm, rpauKoB MO PeaibHbIM JaHHBIM.

IlepecranoBku u (axktopuan. CodeTraHus W YHUCIO COYETaHUU. TpeyronbHHUK
[Tackans. Pemenue 3aga4 ¢ UCIOIb30BaHUEM KOMOUHATOPUKH.

['eomeTrpuueckas BepossTHOCTh. CilyyailHbli BBIOOp TOUKH U3 (PUTyphI HA IJIOCKOCTH,
U3 OTpE3Ka U U3 IyT'H OKPY>KHOCTH.

Hcneitanne. Yenex n Heyaada. Cepus HcnblTaHUM 10 neporo ycmexa. Cepus
ucnbiTanuii bepuyum. BeposarHocTu coObITHII B cepun UcnibiTaHui bepHyu.

CiyyaiiHas BeJIMYMHA U pacCIpeCICHUE BEPOSITHOCTEN. MaTeMaTHuecKoe OKUAaHne
u aucnepcud. [Ipumepbl MaTeMaTUUYECKOr0 OXUAAHUS KaK TEOPETHYECKOrO CPEIHEro
3HAYEHUS BEIMYMHBL. MaTeMaTH4ecKoe OKHUJAaHWE U JUCIEPCHs CIyYallHON BEIMYUHBI
«YHCIIO YCIIEXOB B CEPUU HUCIIBITAHUUN bepHyIum.

[TonsTue o 3akoHe OobIUX yucea. 3MepeHre BeposiTHOCTEN ¢ TOMOIIIBIO YacTOT.
Ponb 1 3HaueHue 3aKoHa OOJIBIIUX YUCE B IPUPOJIC U OOIIIECTRE.

IIpeomemusbie pe3yibmamol 0c80eHUs YUeOHO20 Kypca

[IpenMeTHBIE pe3yabTaThl OCBOSHMSI TPOrPaMMBbl yUeOHOTO Kypca K KOHILY O0yUYeHUs
B 7 KJacce:

Yurtath nH(pOpMALUIO, TPEICTABICHHYIO B TA0IUIAX, HA TMarpaMMax, IpeICTaBIsATh
JaHHBIE B BUJE TaOJIUL, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE)
10 MacCHBaM 3HAYECHUM.

OnuceIBaTh U UHTEPHPETUPOBATH peabHbIE YUCIOBBIE JJAHHBIE, TPEICTABICHHbIE B
Tabnuiax, Ha Auarpammax, rpaukax.

Hcnonb3oBaTh AJisE ONUCAHUSL JAHHBIX CTATUCTHUYECKHE XapPaKTEPUCTHKHU: CpeaHee
apupMeTnyecKoe, MeIMaHa, HanboJIbllIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

Nwmets npencTaBiaeHue o Ciy4aitHOM HM3MEHYMBOCTH Ha MIPUMEpPAX IeH, (PU3NIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, MMETh IPEACTABICHHE O CTATUCTUYECKON
YCTOWYHUBOCTH.



[IpenmeTHBIE pe3yabTaThl OCBOEHMSI IIPOrPaMMbl y4eOHOT0 Kypca K KOHILYy O0yUYeHUs
B 8 KJacce:

W3Bnekats u npeoOpa3oBbIBaTh MHPOpPMAIMIO, NPEACTABICHHYI0 B BHJE Ta0JIuL,
auarpamm, rpaukoB, MPeICTaBIATh JaHHbIE B BUJIE TaOJIML, Uarpamm, rpauKosB.

OnuceIBaTh JaHHBIE C IOMOIIBI CTATUCTUYECKHUX ITOKA3ATENEH: CPEIHUX 3HAUCHUM
U Mep paccenBaHus (pa3max, JUCIIEPCHS U CTaHJAPTHOE OTKJIOHEHHE).

Haxonuth 4acTOThI YMCIOBBIX 3HAYEHUH M YacCTOThl COOBITHI, B TOM YHCIE IO
pe3yJibTaTaM U3MEPEHUIN U HAOIIOICHUM.

Haxonuth BepOSTHOCTH Cly4YalHBIX COOBITUH B OIBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUN, B TOM YHCIIE B OIMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTth rpaduueckue MOAETU: JAEPEBO CIYYalHOTO HKCIEPUMEHTA,
JUarpaMMbl DUJepa, YuciaoBas npsmas.

OnepupoBaTh MOHATUAMH: MHOXECTBO, IIOJMHOKECTBO, BBIIIOJIHATH ONEpPAalMU Hal
MHOKECTBaMHU: OOBEAUHEHUE, NEPECEUeHHE, JOIOJHEHUE, IEePEUUCIATh 3IIEMEHTHI
MHOYKECTB, [IPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonp30Bath rpaguueckoe NpeCTaBICHNE MHOXKECTB U CBA3EH MEXy HUMHU IS
OTHCaHUs MPOLIECCOB U SBJICHUM, B TOM YHCJIE NIPU PEIIECHUH 3a/1a4 U3 APYTUX y4eOHBIX
IIPEAMETOB U KYypPCOB.

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS IIPOrPAMMBbl YU€OHOT0 Kypca K KOHILy 00y4YeHus
B 9 kiacce:

N3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJI€ TAOJIHII, AUArpaMM, TpauKoB, MPEACTABIAThH JaHHbIE B BUE TAOIULI,
auarpamm, rpadukos.

Pemarp 3amaun  OpraHuM30BaHHBIM  IEpEOOPOM  BApUAHTOB, a TaKXKe C
MCIIOJIb30BaHNEM KOMOMHATOPHBIX MPaBUII U METO/IOB.

Hcnonb30BaTh onucaTesbHble XapaKTEPUCTUKU JJIs1 MACCUBOB YHCIJIOBBIX JAaHHBIX, B
TOM YHUCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acToThl 3HaUY€HWH M YaCTOTHI COOBITHS, B TOM 4YHUCIIE MOJIb3YsCh
pe3yiabTaTaMu NPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHU.

Haxonutb BEpOATHOCTH CIy4ailHbIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM YHCIIE B
OMbITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, B CEpUAX HCIBITAHUU 0
[IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyu.

HNmers npencrasiieHue 0 CIy4alHOW BEJIUYUHE U O PACIPENEICHUU BEPOSATHOCTEN.

NmMerh mpenctaBieHUE O 3aKOHE OOJIBIIMX YKMCENl Kak O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCET B
MPUPOJIE U OOIIIECTRE.



Temamuueckoe njiavuposanue

Bo3moxkHOCTH
Ne Kou-Bo
HaumeHoBaHue pa3ieioB/TeM HCIO0JIb30BAHUS
n/n 4acoB
20P
S kaace (MaTremaTuka) 170
1 Hartypanbabie uncna. JleicTBus ¢ 43 https://monypoku.pd
HaTypaJbHBIMHU YHCIIAMHA
2 | Harmsmaas reometpus. JIMHUY Ha TUIOCKOCTH 12 https://monypoku.pd
3 | OOBIKHOBEHHBIC IpOOU 48 https://monypoku.pd
4 | Harnsgaas reometpusi. MHOTOYTOJIEHUKHU 10 https://monypoku.pd
5 | lecatuunbie qpoou 38 https://monypoku.pd
5 Harnsinnas reomerpus. Tena u purypsl B 9 https://Monypoku.pd
MIPOCTPAHCTBE
7 | IloBTOopenue u 00001ICHUE 10 https://Monypoku.pd
Bo3moxkHOCTH
Ne KoJu-Bo
HaumeHnoBaHue pa3ie/ioB/TeM HUCI0JIb30BAHMS
n/n 4acoB
20P
6 kyaacc (MaTremaTuka) 170
1 | HarypanpHbie uncia 30 https://Monypoku.pdh
2 | Harmsimaas reometpust. [IpsiMble Ha TUIOCKOCTH 7 https://Mmouypoku.pd
3 | JIpobm 32 https://monypoku.pd
4 | Harnsinaas reometpusi. Cummerpust 6 https://Monypoku.pd
5 | Beipaxxenus ¢ 6ykBamu 6 https://Monypoku.pd
6 | Harmsimaas reometpusi. Uryphl Ha TIIOCKOCTH 14 https://Monypoku.pdh
7 | IlomoxxuTeapbHbIE U OTPUIIATENIHHBIC YHUCIIA 40 https://Monypoku.pd
8 | IIpencraBneHue qaHHBIX 6 https://Monypoku.pdh
9 Harnsgnas reometpusi. @urypsl B 9 https://Monypoku.pd
MIPOCTPAHCTBE
10 | IToBTOpeHue, 0600IIEHNE, CUCTEMATH3aIUs 20 https://Monypoku.pd
Bo3moxHOCTH
Ne Koua-Bo
HanmeHoBaHue pa3ieioB/TemM HCIO0JIb30BAHUSA
n/n 4acoB
20P
7 kJaacc (aaredpa) 102
1 | Yucna u BeruuciaeHus. ParmonaabHbIe Yrcia 25 https://mounypoku.pd
2 | AnreOpandecKkue BhIPaKCHHS 27 https://monypoku.pd
3 | YpaBHEeHUs U HEPABEHCTBA 20 https://mouypoku.pd
4 | Koopnunatel u rpaduku. OyHkumu 24 https://mouypoku.pd
5 | [loBTOopenue u 06001IeHNE 6 https://Monypoku.pdh




Bo3moxHOCTBH

Ne KoJu-Bo
HaumeHnoBaHue pa3iesioB/TeM HCIO0JIb30BAHUS
n/n 4acos
0P
8 kiacc (aareopa) 102
1 | Yucna u Beranciienns. KBagpataeie KOpHU 15 https://monypoku.pd
2 Uucna u BerurcieHus. CTeneHp ¢ UebIM 7 https://mouypoku.pd
MoKa3areaeM
3 AnreOpandeckue BeipakeHus. KBaapatHbrit 5 https://monypoku.pd
TPEXWIEH
4 AnreOpandeckre BeIpaKeHHsI. AnreOpandeckast 15 https://monypoku.pd
Apoob
5 VYpaBHeHus 1 HepaBeHCTBA. KBampaTHbie 15 https://mouypoku.pd
ypaBHEHUS
5 VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 13 https://mouypoku.pd
YPaBHEHUM
7 | YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 https://Monypoku.pd
8 | ®yukiuu. OCHOBHbIC MOHATHS 5 https://Monypoku.pd
9 | ®yukiuu. YucnoBbie GyHKITUN 9 https://Monypoku.pdh
10 | IToBTopenue u 0600IICHNE 6 https://Monypoku.pdh
Bo3moxkHOCTH
Ne Kou-Bo
HaumeHoBaHue pa3ie/ioB/TeM HCI0JIb30BAHMS
n/n 4acoB
0P
9 kJ1acc (anaredopa) 102
UYucna u BerurcieHus. JleicTBUTENbHBIC YHCIIa 9 https://Monypoku.pd
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJTHOM 14 https://Monypoku.pdh
MIEPEMEHHOU
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 https://monypoku.pd
ypaBHEHUI
4 | YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 https://mouypoku.pd
5 | ®yskiuu 16 https://mouypoku.pd
6 | YucioBbie MoCae0BaTEIbHOCTH 15 https://Monypoku.pdh
7 [ToBTOpEeHue, 06001IeHNEe, CUCTEMATHU3AIUS 18 https://Monypoku.pdh
3HAaHUU
Bo3mo:xkHOCTH
Ne KoJu-Bo
HanmenoBaHue pa3nenoB/Tem HCMO0JIb30BAHUSA
n/n 4acoB
20P
7 kJaacc (reomeTpus) 68
[Ipocreiine reomeTpuyeckue GUrypsl u ux https://mouypoku.pd
1 | cBoiicTBa. MI3MepeHue reoMeTpUIEeCcKUX 14

BCJINYNH




2 | TpeyronpHUKN 22 https://mouypoku.pd
3 [TapannensHbIe NpsIMBIE, CyMMa yTJIOB 14 https://Monypoku.pd
TPEYroJIbHUKA
4 OKpy>XKHOCTb U KpyT. ['eoMmeTpuueckue 14 https://Monypoku.pdh
OCTPOCHUSI
5 | [loBTopenue, 0000mEeHne 3HAHUIA 4 https://monypoku.pd
Bo3moxkHOCTH
Ne Koa-Bo
w/n HanmeHnoBaHue pa3ienoB/TemMm YACOB HCMO0JIb30BAHUSA
0P
8 kiacc (reomerpusi) 68
1 | YeTbIpEXyroabHUKH 12 https://Monypoku.pdh
Teopema daneca u Teopema o https://Monypoku.pd
2 | MpOTOPLUHMOHANBHBIX OTPE3Kax, MOJOOHBIE 15
TPEYTOJIbHUKHU
[Tmomans. Haxoxaenue mioranaei https://Monypoku.pdh
3 | TpeyroJbHUKOB U MHOTOYTOJBHBIX (DUTYD. 14
[Tnomaau nogo6HBIX GUTYp
4 | Teopema [Iudaropa u Hauama TPUrOHOMETPUU 10 https://Monypoku.pd
VYTIbl B OKpY>KHOCTH. BrincanHbIe U ONMCcaHHbIE https://mouypoku.pd
5 | uerbipexyroiabHukH. KacaTenbHbie K 13
okpyxHOCcTH. Kacanue oKkpy>KHOCTEH
6 | [loBTOpenue, 0600I1IEHNE 3HAHUI 4 https://Monypoku.pdh
Bo3moxkHOCTH
Ne Koua-Bo
/i HanmenoBanue pa3ienoB/Tem 4ACOB HCMO0JIb30BAHUSA
0P
9 kaacc (reomeTpusi) 68
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 https://Monypoku.pd
CHUHYCOB. Pellienue TpeyrojibHUKOB
9 [IpeoOpazoBanme nomoous. Merpuueckue 10 https://Monypoku.pd
COOTHOIICHHSI B OKPYKHOCTH
3 | Bexropsr 12 https://Monypoku.pdh
4 | JlexapTOBBI KOOPJUHATHI HA TIJIOCKOCTH 9 https://mMonypoku.pdh
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTMHA https://monypoku.pd
S | OKpYHOCTH U ILJIOIIAb KpyTa. Beruucnenue 8
IIoIaae
6 | JABWXEHUS TIJIOCKOCTH 6 https://Monypoku.pdh
7 [ToBTOpeHue, 06001IeHNHE, CUCTEMATHU3AIUS 7 https://mMonypoku.pdh

3HAHUU




Bo3moxHOCTBH

Ne KoJu-Bo
HaumeHnoBaHue pa3ieioB/TeM HCIO0JIb30BAHUS
n/n 4acos
0P
7 kyacc (BepOSATHOCTh M CTATHCTHKA) 34
1 | I[IpencraBneHue TaHHBIX 7 https://monypoku.pd
2 | OnucarenpHasi CTATUCTHKA 8 https://monypoku.pd
3 | CiryualiHast ”3BMEHYHBOCTh 6 https://mouypoku.pd
4 | BBeaenue B Teopuio rpados 4 https://Mmouypoku.pd
5 | BeposTHOCTb U YacTOTa CIy4aHOTO COOBITHS 4 https://Mmouypoku.pd
6 | O600mIeHue, cucTeMaTH3alus 3HaHU| 5 https://mouypoku.pd
Bo3MoxkHOCTH
Ne KoJu-Bo
HaunmenoBanue pa3ienoB/Tem HCMO0JIb30BAHUSA
n/n 4acoB
0P
8 kJ1acc (BepOATHOCTD M CTATHCTHKA) 34
1 | IToBTopeHue kypca 7 kiacca 4 https://Monypoku.pd
9 OmnucarenpHasi cTaTUCTUKA. PaccenBanue 4 https://mouypoku.p¢
JTAHHBIX
3 | MHoxecTBa 4 https://monypoku.pd
4 | BeposiITHOCTh ClIy4aifHOTO COOBITHS 6 https://Monypoku.pd
5 | Benenue B Teoputo rpados 4 https://monypoku.pd
6 | Cnyuaiinbie COOBITHS 8 https://mounypoku.pd
7 | O600meHue, cucTemMaTu3aus 3HaHUN 4 https://mounypoku.pd
Bo3moxkHOCTH
Ne Koua-Bo
HaumeHoBaHue pa3ie/ioB/TeM HCI0JIb30BAHMS
n/n 4acoB
0P
9 k1acc (BepOSITHOCTh M CTATHCTHKA) 34
1 | IToBTopeHue kypca 8 kiacca 4 https://Monypoku.pd
2 | DnemMeHThl KOMOMHATOPUKU 4 https://mouypoku.pd
3 | 'eomeTpuyeckast BEposITHOCTh 4 https://Monypoku.pdh
4 | Ucneiranus beprymim 6 https://Monypoku.pdh
5 | CnyuaiiHas BelnuurHa 6 https://monypoku.pd
6 | O6obmeHne, KOHTPOJIb 10 https://monypoku.pd




Iloypounoe nnanuposanue

e Ko1-Bo Bo3moxkHOCTH
I /;1 Tema ypoka 4ACOB HCII0JIb30BAHNSHA
20P
5 kaacc (MaTeMaTHKA) 170
1 JlecsatnuHas cuctema cuuciaeHus. P 1 hitps://MoHypOKH.pd
HATypaJTbHBIX YUCEI
9 JlecaTuaHas cuctema CuuciieHus. Psi 1 https://MomypoKw.pd
HaTypaJIbHBIX YHCEII
3  Harypanehsiit psa. Yucmo 0 1 https://Monypoku.pd
4 | Harypanbubiii psia. Yucino 0 1 https://Monypoku.pdh
5  HarypanpHble yncia Ha KOOPAMHATHOM MPsIMOi 1 https://Monypoku.pdh
6  HarypanpHbIe 4rciIa HA KOOPJAUHATHOU MPSIMOM 1 https://mounypoxu.pd
7  HarypanbHble 4nciia HA KOOPJUHATHOM MPSMOM 1 https://Monypoku.pdh
8  CpaBHeHHe, OKpYyTJICHUE HATYPATbHBIX YHCEIT 1 https://Monypoku.pdh
9  CpaBHeHue, OKpYIJICHHE HATyPIbHBIX YUCET 1 https://Monypoku.p
Y py yp P
10 CpaBHeHHUE, OKPYTJICHHE HATYPAIbHBIX YHCEI 1 https://mounypoxu.p
P Py yp
11  CpaBHeHue, OKpYyTJICHHE HATYPaJIbHBIX YHCEI 1 https://mMonypoku.p
Y py yp P
12  CpaBHeHUE, OKPYTJICHHE HATYPAJIbHBIX YHCEI 1 https://mounypoxu.p
P Py yp
13 Apudmernyeckue AeHCTBUS C HATyPATbHBIMHU 1 https://MomypoKu.pd
YHCJIaMU ’ j
14 Apudmernueckue 1eUCTBHS C HATYPAIbHBIMU 1 hitps://MoHypOKH.pd
YHUCIaMHU ' '
15 Apudmernyeckue AeHCTBUS C HATyPATbHBIMHU 1 https://MomypoKu.pd
YHCIaMU ’ j
16 Apudmernueckue NeUCTBHS C HATYPAIbHBIMU 1 hitps://MoHypOKH.pd
YHUCIaMHU ps: YPOKUP
17 Apudmernyeckue AeHCTBUS C HATyPATbHBIMHU 1 https://MomypoKu.pd
YHCJIaMHU ps: YPOKILP
18 Apudmernueckue TeHCTBHS C HATYPATbHBIMA 1 https://Momypox.pd
YHCJIaMU ps: YPOKHP
19 Apudmernueckue TeUCTBHSI C HATYPAIbHBIMU 1 https://Momypoku.pd
YHCJIaMU ps: YPOKILP
20 CBolicTBa HyJIsl TIPU CJIOKEHUH U YMHOKCHUH, 1 https://Momypoku.pd
CBOWCTBA €IMHULIBI IPU YMHOKEHUH ps: YPOKIP
21 CBolicTBa HYJIS TIPH CIIOKCHUH U YMHOYKCHHH, 1 https://Momypox.pd
CBOMCTBA €IMHUIILI TP YMHOKEHUN ps: YPOKHP
[lepemecTuTenbHOE U COUYETATEITHLHOE CBOMCTBA
22  CHOXEHHS U YMHOKCHUS, PacIpeACIUTEIHbHOE 1 https://Monypoku.p
y pacip y
CBOMCTBO YMHOKEHMUS




[TepemecTuTENBHOE U COUETATENBHOE CBOMCTBA

23 CIIOKCHUS M YMHOXEHUS, paCTIPEICTUTEIIEHOE 1 https://monypoku.pd
CBOMCTBO YMHOKCHHS
[TepemecTUTEIHFHOE U COYETATEILHOS CBOMCTBA

24 CIOXEHHS U YMHOKCHUS, pacipeaeIUTeIbHOE 1 https://Monypoku.pdh
CBOMCTBO YMHOXCHHS

o5 Jlenutenu u KpaTHBIC YUCTIA, PA3JIOKCHUE YHCTIa 1 https://MomypoKw.pd
Ha MHOKHTEIIN

26 Jlenutenu U KpaTHBIC YKCIa, PAa3JIOKCHUE YHCTIa 1 https://MoHypoKu.pd
Ha MHOXKHTEITU

97 Jlenutenu U KpaTHBIC YMCTIA, PA3JIOKEHUE YHCTIa 1 https://MouypoKi.pd
Ha MHOXKHTEITH

28  JleneHue ¢ OCTaTKOM 1 https://Monypoku.pd

29  JleneHue ¢ OCTaTKOM 1 https://Monypoku.pdh

30 IIpocThic M COCTaBHEIC YHCIIA 1 https://Monypoku.pd

31 IIpocTeie ¥ cocTaBHBIE YHCIIA 1 https://Monypoku.pdh

32 Ilpwusnakm penmumoctr Ha 2, 5, 10, 3,9 1 https://mounypoxu.pd

33  Ilpusnaku nenumoctu Ha 2, 5, 10, 3,9 1 https://Monypoku.pdh

34  YwucnoBble BRIpAKCHHS; TOPSIIOK JACHCTBHIMA 1 https://monypoxu.pd

35 YwucnoBbsle BRIpaKECHHUS; TOPSIOK JACHCTBUIMA 1 https://Monypoku.pdh

36  UYwucnoBble BRIpaKCHHS; TOPSIAOK ACHCTBHI 1 https://monypoxu.pd
Perrenre TeKCTOBBIX 3aJ1a4 Ha BCE

37  apudmeTnyeckue ACUCTBUS, HA IBUKCHUEC U 1 https://Monypoku.pd
MOKYTIKH
Pemenue TeKCTOBBIX 3aj71a4 Ha BCE

38  apudmeTndeckue ACHCTBUSA, HA IBUKCHUE U 1 https://Monypoku.pd
MTOKYTIKA
Perrenre TeKCTOBBIX 3a/1a4 Ha BCE

39  apudmernyeckue ACUCTBUS, HA IBUKEHUC U 1 https://Monypoku.pd
MOKYTIKA
Pemenue TeKCTOBBIX 3aj71a4 Ha BCE

40  apudmernyeckue ASHCTBUS, HA IBIKCHHUE U 1 https://monypoku.pd
MOKYIIKH
Pemmenune TeKCTOBBIX 3a7a4 Ha Bce

41  apudmernueckue AEHUCTBUS, HA IBUKECHHUE U 1 https://Monypoku.pdh
MTOKYTIKA
Pemrenre TeKCTOBBIX 3aJ1a4 Ha BCE

42  apudmernyeckue ASHCTBUS, HA BKCHHUE 1 https://monypoku.pd
MOKYTIKA

43 KoHTtponbsHas paborta o reme «HarypaibHbie 1 https://MouypoKki.pd
YHUCya U HYJIb»

44  Touka, npsimMasi, OTPE30K, JIy4. JlomaHas 1 https://Monypoku.pd




N3mepenne JIMHbI OTPE3Ka, METPUUECKUE

45 CIMHUIIBI U3MEPECHHUSI ITTUHBI 1 hitps://momypoku.p¢
16 V3mepeHne JUTMHBI OTPe3Ka, METPUICCKUE 1 https://MouypoKi.pd
CIMHMIIBI U3MEPCHHUS JITTUHBI
47  OKpy>XHOCTb U KPYyT 1 https://monypoku.pd
48  OKpy>XHOCTb U KpyT 1 https://mMonypoku.pd
49 [IpakTueckas pa60Tavn0 teme «Iloctpoenne 1 https://MouypoKu.pd
y30pa U3 OKPYKHOCTEH»
50 VYron. [IpsmMoii, OCTpBIiA, TYTIOH 1 pa3BEPHYTHIH 1 https://MouypoKi.pd
YTJIIBI
51 Yrou. [IpsAMoin, OCTpBIN, TYIIOH U Pa3BEPHYTHIN 1 https://MouypoKu.pd
YTIIBI
52 H3mepeHue yrios 1 https://Monypoku.pdh
53 U3mepeHue yrios 1 https://mounypoxu.pd
54  N3mepeHue yrios 1 https://Monypoku.pdh
55 [Ipaktrueckas padora o teme «Iloctpoenue 1 hitps://MouypoKupe
YTIIOBY
56  poOsb. [IpaBunbHBIC M HEMPaBUIIbHBIC TPOOU 1 https://Monypoku.pd
57  JpoOb. [IpaBunibHbIE 1 HETPABUIIBHBIE APOOH 1 https://monypoku.pd
58  poOsb. [IpaBuibHBIC M HEMPaBUIIbHBIC TPOOU 1 https://Monypoku.pd
59 | HpoO6s. [IpaBuibHbBIE 1 HEMTPaBUIIBHBIE IPOOH 1 https://monypoku.pd
60 JpoOsb. [IpaBunbHbIC U HETIPABUIIBLHBIE IPOOU 1 https://monypoku.pd
61 OcHOBHOE CBOWCTBO ApOOH 1 https://Monypoku.pd
62 OcHOBHOE CBOMCTBO ApoOH 1 https://mounypoku.pd
63 OcHOBHOE CBOWCTBO ApOOH 1 https://monypoku.pd
64 OcHOBHOE CBOMCTBO ApOoOH 1 https://Monypoku.pd
65 OcHOBHOE CBOWCTBO ApOOH 1 https://Monypoku.pdh
66 OcHOBHOE CBOMCTBO ApoOH 1 https://Monypoku.pd
67 OcHOBHOE CBOWCTBO ApOOH 1 https://Monypoku.pd
68 CpaBHeHue npobdeit 1 https://Monypoku.pd
69 CpaBHeHue npobdeit 1 https://mMonypoku.pd
70  CpaBHeHue npobdeit 1 https://Monypoku.pd
71  CpaBueHue npobdeit 1 https://Monypoku.pdh
CrnoxeHre U BhIMUTaHUE OOBIKHOBEHHBIX .
72 1pobeii 1 https://Monypoku.pdh
CnoxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX _
73 Apobeit 1 https://mounypoku.pd
CnoxeHue 1 BhIUMTaHHE OOBIKHOBEHHBIX _
74 1pobeit 1 https://monypoku.pd
75 CrnoxeHre U BBIYUTaHUE OOBIKHOBEHHBIX 1 https://Momypoku.pd

JIpo0eit




Cnoxxenue 1 BEIYUTaHHE OOBIKHOBESHHBIX

76 pobei 1 https://Monypoku.pd
CnoxxeHue 1 BEIYUTaHHE OOBLIKHOBECHHBIX _

77 1pobeit 1 https://monypoku.pd
CrnoxeHue U BEIYUTaHHE OOBLIKHOBEHHBIX _

78 pobei 1 https://Monypoku.pdh
CnoxxeHue 1 BbIYUTaHHE OOBLIKHOBECHHBIX _

79 1pobeit 1 https://monypoku.pd

80 CwmemanHas 1poOb 1 https://Monypoku.pd

81 CwmemanHasg 1po0b 1 https://Monypoku.pd

82 CwmemanHas 1poOb 1 https://Monypoku.pd

83 CwmemanHas 1poOb 1 https://Monypoku.pdh

84 YMHOKEHHE U JieJIeHHe OOBIKHOBEHHBIX pO0eii; 1 hitps://MouypoKupe
B3aMMHOOOpaTHBIE APOOH

85 YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX IPOOCH; 1 https://MomypoKu.pd
B3aMMHOOOpPATHBIC IPOOH

36 YMHOKEHHE U JieJIeHHe OOBIKHOBEHHBIX pO0eii; 1 https://MorypOKIP(
B3aMMHOOOpPATHBIC JIPOOH

g7 YMHOKEHHE U JieJIeHHe OOBIKHOBEHHBIX PO0eii; 1 hitps://MouypoKupe
B3aMMHOOOpaTHBIE APOOH

88 YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX IPOOCH; 1 https://MomypoKu.pd
B3aMMHOOOpaTHBIC IPOOHU

39 YMHOXEHHE U JieJICeHEe OOBIKHOBEHHBIX Ipo0Oeit 1 https://Mouypoku.pe
B3aMMHOOOpPATHBIC IPOOU

90 YMHOXEHHE U JIeJICHUE OOBIKHOBEHHBIX IPOOCH; 1 https://MorypoKH.pd
B3aMMHOOOpaTHBIC IPOOH

91 YMHOXEHHE U JieJIeHEe OOBIKHOBEHHBIX IPOOEHi; 1 https://Mouypokupe
B3aMMHOOOpPATHBIE IPOOU
Pemenne TeKCTOBBIX 3aJ1a4, COACPIKAIINUX _

92 npobu. OCHOBHBIC 3a71a4d HA IpOOHU 1 https://monypoxu.pd
Pemenne TEKCTOBBIX 3a/1a4, COICPIKAIIAX .

93 npobu. OCHOBHBIC 33/1a4l HA IpoOH 1 https://mouypokn.pg
Pemenne TeKCTOBBIX 3a/1a4, COICPIKAIIAX _

94 npobu. OCHOBHBIE 3a]1a4u Ha JpoOHU 1 https://mouypox.pg
Pemrenre TeKCTOBBIX 3aJ1a4, COACPIKAIINUX .

9 npobu. OCHOBHBIC 33/1a4l HA JpoOH 1 https://mouypoxn.pg
Pemenne TeKCTOBBIX 3a/1a4, COIEPIKAIINX _

96 npobu. OCHOBHBIE 3a/1a4u Ha JpoOHU 1 https://mouypox.pg
Pemrenre TeKCTOBBIX 3aJ1a4, COACPIKAIINUX .

I npobu. OCHOBHBIE 33/1a4l HA JpoOH 1 https://mouypoxkn.pg

98 Pemenne TEKCTOBBIX 3a/1a4, COIEPKAIIAX 1 https://MouypoKki.pd

npoou. OCHOBHBIE 3a7a4d Ha IpOOH




Pemenue TeKCTOBBIX 3ajla4, COACPIKalux

99 npobu. OCHOBHBIC 33J1a4d HA JpoOH 1 https://monypoxu.p
Pelienne TEKCTOBBIX 3a/1a4, COIEpKAIINX
100 npobu. OCHOBHBIE 3az[af{[u },Ia ;}io%n - . hitps://mouypoxi.pd
101 HpI/IMeHeHEIC OyKB mJis 3QITHCH MATEMATHIECKHX 1 https://MorypoKi.pd
BBIPOKCHHUNA U TTPEIOKCHHH
102 HpI/IMeHeHEIe OyKB a5 3aITHCH MATEMATHYECKHX 1 https://MoHypoKu.pd
BBIPOKEHUN U MTPEITIOKESHHM
103 KonTponbhas pabota no teme «OObIKHOBEHHbBIE 1 https://MouypoKu.pd
JIPOOM»
104 MHOTrOoyroJibHUKH. YeThIPEXYTOJIBHUK, 1 https://MoHypOKH.pd
NPSIMOYTOJIbHUK, KBaJIpaT
105 MHoroyroyibHuKH. YeTBIpEXYTOJIBHUK, 1 hitps://MomypoKku.pd
PSIMOYTOJIbHUK, KBaJIpaT
[Ipaktnueckas padora o teme «lloctpoenue
106 mpsMoOyroJIbHHKA C 3aJaHHBIMH CTOPOHAMHU Ha 1 https://Monypoku.pdh
HEJIMHOBAHHOM OyMare»
107 TpeyroyibHUK 1 https://Monypoku.pdh
108 TpeyroyibpHUK 1 https://mounypoxu.pd
[Inomans U nepuMeTp IpsIMOYToJIbHUKA U
109 MHOTOYTOJLHUKOB, COCTABIICHHBIX 13 1 hitps://MorypOKH.P(
MPSIMOYTOJIBHUKOB, €IMHUIIBI U3MEPEHUS
TUTOIIAIH
[Tnomans 1 mepuMeTp IPsIMOYTOJILHAKA H
110 MHOTOYTOJLHUKOB, COCTABIICHHBIX 13 1 https://MorypoKH.pd
MPSIMOYTOJILHUKOB, €IMHUIIBl U3MEPEHUS
TUTOIIAIH
[Tnomans 1 mepuMeTp MPSAMOYTOJIbHAKA U
111 MHOTOYTOJIHHUKOB, COCTABIICHHBIX U3 1 https://MorypoKi.pd
MPSMOYTOJIbHUKOB, €TMHHIIBI U3MEPCHUS
TJI0IIA TN
112 TlepumeTp MHOTOYTOJILHHKA 1 https://Monypoku.pd
113 TlepumeTp MHOTOYTOJILHUKA 1 https://Monypoku.pdh
114 | JlecsTudHas 3amuch apoOei 1 https://Monypoku.pd
115 JlecsituuHas 3anmuch apoOeit 1 https://mMonypoku.pd
116 JlecsatuuHas 3amuch apoOeid 1 https://Monypoku.pd
117  CpaBHeHHE ACCATUYHBIX IpoOeit 1 https://Monypoku.pdh
118 CpaBHeHHE ACCATUYHBIX IpoOeit 1 https://Monypoku.pd
119 CpaBHeHHE ACCATUYHBIX IpoOEit 1 https://Monypoku.pd
120 CpaBHeHHE ACCATUYHBIX IpoOeit 1 https://Monypoku.pd
121  CpaBHeHHE AECATUYHBIX IpoOEit 1 https://Monypoku.pd
122 | JIeiicTBUS C IECATUIHBIMH JAPOOSIMHU 1 https://Monypoku.pd




123 | JIeiicTBUS C IECATUIHBIMH APOOSIMH 1 https://Monypoku.pd
124 ]JIeicTBUS C NECITUIHBIMHU APOOSIMHU 1 https://Monypoku.pdh
125 | JleicTBUS C IECITUYHBIMH JAPOOSIMH 1 https://Monypoku.pd
126  JIecTBUS C IECITUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
127 | JIeicTBUS C ICCIATUIHBIMH JAPOOSIMH 1 https://Monypoku.pd
128  JIecTBUS C IECITUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
129 | JleiicTBUS C IECIATUYHBIMH APOOSIMH 1 https://Monypoku.pd
130 JlecTBUS C NECATUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
131  JleiicTBUS C ICCITUYHBIMH APOOSIMH 1 https://Monypoku.pd
132  JIecTBUS C IECITUIHBIMHU APOOSIMHU 1 https://mMonypoku.pd
133  JIecTBUS C IECITUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
134  JleicTBUSA C ACCATUIHBIMH IPOOSIMH 1 https://Monypoku.pd
135 JlecTBUS C IECATUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
136 JleicTBUSA ¢ AECATUIHBIMH IPOOSIMH 1 https://Monypoku.pd
137  JlecTBUS C NECATUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
138 Jle#icTBUSA ¢ AECATUIHBIMH IPOOSIMH 1 https://Monypoku.pd
139  JleicTBUS C IECATUIHBIMHU APOOSIMHU 1 https://Monypoku.pd
140 Jle#icTBUSA C ACCATUIHBIMHA IPOOSIMH 1 https://Monypoku.pd
141 OxpyrieHHe AeCATUUHBIX IpoOeit 1 https://Monypoku.pdh
142  OxkpyriieHHe OeCATUIHBIX APOOCH 1 https://Monypoku.pd
143  OxkpyriieHue JeCATUYHBIX APOOeit 1 https://monypoku.pd
144 | OxpyriieHHe AECATUYHBIX TpoOeit 1 https://Monypoku.pd
Perienre TeKCTOBBIX 3aa4, COECPKAIINX
145 npoou. OCHOBHBIE 3a;[af1[1/1 Ha I[Hpo%n B 1 https://MouypokH.pg
Perienre TeKCTOBBIX 3aa4, CONEPKAIINX
146 npobu. OCHOBHBIE 3az[af{[14 Ha ;[po%n n 1 hitps://momypoku.p¢
Pemenne TEKCTOBBIX 3a/1a4, COICPIKAIIAX
147 npoou. OCHOBHBIE 3a;[at):1[1/1 ;Ia ;[po%n B 1 https://Mouypox.pg
Perienre TeKCTOBBIX 3aa4, CONEPKAIINX
148 npobu. OCHOBHBIE 3az[af{[14 Ha ;[po%n n 1 hitps://momypoku.p¢
Pemenne TeKCTOBBIX 3a/1a4, COIEPIKAIIAX
149 npoou. OCHOBHBIE 3a)1a§14 },Ia )1?)0%14 B 1 https://mouypox.pg
Pemenne TEKCTOBBIX 3a/1a4, COIEPKAIINX
150 npobu. OCHOBHBIE gaz[ailn Ha ﬂﬂpo%n n 1 hitps://momypoku.p¢
151 L(;);IgII;SHBHaH pabora 1o Teme «JlecaTuuHbIe 1 https://MouypoKki.pd
Mmuororpannuku. M3o00paxenue
152  mHOTOrpaHHUKOB. MoJienu MPOCTPAHCTBEHHBIX 1 https://Monypoku.pdh

TCI




MHuororpannuku. M3o00paxenue

153 MHOTOrpaHHUKOB. MOJIEeM MPOCTPAHCTBEHHBIX https://monypoku.pd
TEN

154 Hpﬂl\fOYFOJIBHLII/I napajiesnenunes, Kyo. https://MorypOKH.p(
Pa3BépTku KyOa u mapasuienenurena

155 Hpmfoyronbﬂbm napajuienenunesn, Kyo. https://MouypoKu.pd
Pa3BépTku KyOa u nmapaiesenuneaa

156 [Ipaktuueckas pabota o Teme «Pa3BépTka https://MorypOKHP(
KyOa»

157 O0BEM Ky0a, TPSIMOYTOJIEHOTO https://MorypoKH.pd
napasuiesienunena

158 O06bEM KyOa, MPSMOYTOJILHOTO https://MorypOKH.pd
napasuiesienuneaa

159 O06bEM KyOa, TPSIMOYTOJILHOTO hitps://MomypoKu.pd
napasuiesienunena

160 O0BEM Ky0a, MPSIMOYTOJIBHOTO https://MouypoKupe
napasuiesienuneaa

161 HroroBas KoHTpoJIbHas paboTa https://Monypoku.pdh
[ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB )

162 Kypca S5 kiacca, 000011eHre 3HaHUH https://momypoxu.p¢
[ToBTOpEHNE OCHOBHBIX OHSATUW U METOJIOB .

163 Kypca 5 kiacca, 0000111eH1e 3HaHU ! hitps://mouypokH.p¢
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB )

164 Kypca 5 kjacca, 000011eHre 3HaHUM hitps://mouypox.pd
[ToBTOpEHME OCHOBHBIX OHATUN U METOJIOB )

165 Kypca 5 knacca, 000011eHre 3HaHUN hitps://monypoku.p
[IoBTOpEHNE OCHOBHBIX OHATUNA U METOJIOB .

166 Kypca 5 kiacca, 000011eHre 3HaHU hitps://mouypoxH.pd
[ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB )

167 Kypca 5 kjacca, 000011eHre 3HaHUM hitps://mouypox.pd
[ToBTOpEHME OCHOBHBIX OHATUN U METOJIOB )

168 Kypca 5 kiacca, 000011eHre 3HaHU hitps://mouypoxH.p¢
IToBTOpEHNE OCHOBHBIX OHITUW U METOHOB )

169 Kypca 5 kjacca, 000011eHre 3HaHUM hitps://mouypoxu.pd

170 [ToBTOpEHNE OCHOBHBIX MOHSITUN U METOJIOB https://MorypOKH.pd

Kypca 5 kiacca, 00001eHe 3HaHU !




Bo3moxHOCTH

Ne Koua-Bo
u/n Tema ypoka 4ACOB HUCI0JIb30BAHUSA
20P
6 kiacc (MaTemaTHka) 170
Apudmernueckue TeUCTBUS C MHOTO3HAYHBIMH
1 1 https://Monypokwu.
HaTypaJbHBIMU YUCIaMU P yPOKi.p
2 Apudmernueckue AeHCTBHUS C MHOTO3HAYHBIMHU 1 https://MoHypoKu.pd
HaTYpaJIbHBIMU YHCIIAMU ps: YPOKHP
Apudmernueckue TeUCTBUS C MHOTO3HAYHBIMH
3 1 https://Monypokwu.
HaTypaJbHBIMU YUCIaMU P yPoKi.p
4 Apudmernueckue ASHCTBHUS C MHOTO3HAYHBIMHU 1 https://MoHypoKu.pd
HaTYpaJIbHBIMHU YHCIIAMU ps: YPOKHP
Apudmernueckue 1elCTBUS C MHOTO3HAYHBIMU
5 1 https://Monypoku.
HaTYpaJIbHBIMHU YHCIIAMU p ypoKH.pd
Apudmernueckue 1elCTBUS C MHOTO3HAYHBIMU
6 1 https://mounypoku.
HaTypaJbHBIMU YUCIaMU p ypoKi.p
YHucnoBbie BEIPAXEHUS, TOPSAIOK JCUCTBUA
7 ’ ’ 1 https://Monypoku.
UCITI0JIb30BAaHUE CKOOOK p ypoKH.pd
YuciioBbIE BRIPAXECHUS, HOPSIOK JCUCTBUI
8 I/ICHOJIBSOBaHI/Fe CK06012 . ’ 1 https://momypoxu.p¢
YHucnoBbie BEIPaXKEHUS, TOPSAIOK JCUCTBUI
9 ’ ’ 1 https://Mmonypokwu.
UCITI0JIb30BAaHUE CKOOOK p ypoKH.pd
Yucnossle BBIPAKEHUS, OPAIOK IEUCTBUN
10 ’ ’ 1 https://mounypoku.
UCIIOJIb30BaHUE CKOOOK P ypos.pd
YHucnoBbie BEIPAXEHUS, TOPSAIOK JCUCTBUA
11 ’ ’ 1 https://Monypoku.
UCITIOJIb30BAHUE CKOOOK p ypoKi.pd
12 OkpyriieHHE HaTypPaJIbHBIX YHACETT 1 https://Monypoku.pd
13  OxkpyriieHHe HaTypaJIbHBIX YHCETT 1 https://mouypoku.pd
14  OxpyriieHHe HaTypaJbHBIX YHCEIN 1 https://Monypoku.pd
Jlenutenu U KpaTHBIE YMCIIa; HAMOOIBIIHIA
15  oOuuit nenuTens U HauMEeHbIee ooliee 1 https://Monypoku.pdh
KpaTHOE
Jlenutenu u KpaTHBIC YMCIIa; HAMOOIBIIHIA
16  oOmuii neauTens 1 HauMEHbIIee olIee 1 https://monypoku.pd
KpaTHOE
JlenuTenu v KpaTHbIC YUCTIa; HAUOOIBIITUI
17  oOumuii nenuTens U HaMMEHbIIee o0Iiee 1 https://Monypoku.pdh
KpaTHOE
Jlenutenu U KpaTHBIC YMCIIa; HAMOOBIITHIA
18  oOuuii nenauTens 1 HauMEHbIIee ooIiee 1 https://Monypoku.pdh

KpaTHOE




Jlenutenu 1 KpaTHBIC YMCIIa; HAMOOBIIIHIA

19  oOmuii nenuTens U HauMEeHbIIee ooIee 1 https://monypoku.pd
KpaTHOE
Jlenutenu U KpaTHBIC YMCiIa; HAaMOOIBITHIMA
20  oOmmii nenuTeNb U HAaMMEHbIIee 00IIee 1 https://Monypoku.pdh
KpaTHOE
21  JlenmMOCTb CyMMBI M IPOU3BEICHUS 1 https://Monypoku.pd
22  JlenuMOCTh CyMMBI M TPOU3BEICHUS 1 https://Monypoku.pd
23  JleneHue ¢ OCTaTKOM 1 https://Monypoku.pd
24  JleneHue ¢ OCTaTKOM 1 https://Monypoku.pd
25 PelreHne TEKCTOBBIX 3a/1a4 1 https://Monypoku.pd
26  PelieHne TEKCTOBBIX 3a/1a4 1 https://Monypoku.pdh
27 PellleHHE TEKCTOBBIX 3a/1a4 1 https://monypoxu.pd
28  PelieHne TEKCTOBBIX 3a/1a4 1 https://Monypoku.pdh
29 PelreHne TEKCTOBBIX 3a/1a4 1 https://mounypoxu.pd
30 KontponsHas padota no teme «HaTtypanbHbie 1 https://MoHypoKu.pd
JHUCITa»
31 IlepreHIUKYIISIPHBIC IIPSIMBIC 1 https://monypoxu.pd
32 IleprieHaUKYJISIpHBIC TIPSMBIC 1 https://Monypoku.pdh
33 IlapamnenbHbIe MPSIMbBIC 1 https://mounypoxu.pd
34  IlapamienbHbIC PSMbIC 1 https://Monypoku.pd
PaccrosiHre Mexay IByMs TOYKaMH, OT TOUYKH
35 1o mpsIMOM, JUTMHA MapIIpyTa Ha KBaIpaTHOM 1 https://Monypoku.pd
CETKE
PaccrosiHre Mexay IByMs TOYKaMH, OT TOYKH
36 10 mpsIMOM, ATTMHA MapIIpyTa Ha KBaIpaTHON 1 https://monypoku.pd
CETKE
PaccTostnue Mexay AByMsl TOYKaMH, OT TOUYKH
37 10 mpsMoM, IJTMHA MapIIpyTa Ha KBaIpaTHOU 1 https://Monypoku.pd
CETKE
OObIKHOBEHHAs1 JPOOb, OCHOBHOE CBOMCTBO
38 Apob, COKpaHlefIEI . 111;)06e1?1 1 https://Monypoku.pd
OObIKHOBEHHAS APOOH, OCHOBHOE CBOMCTBO
39 1pobH, COKpameiFI)/Ie 1pobeit 1 https://Monypoku.pdh
OObIKHOBEHHAs IPO0b, OCHOBHOE CBOMCTBO
40 pob, COKpaHICJII{I;)/Ie pobeit 1 https://monypoku.pd
OObIKHOBEHHAs JPOOb, OCHOBHOE CBOMCTBO
41 pob, COKpaH_Ie)}IIII)/IC JII;O Seit 1 https://monypoku.pd
42  CpaBHEHHE W YIIOPSIOYMBAHUE IPOOCH 1 https://Monypoku.pd
43  CpaBHEHHE U yHOPSIOUYMBAHKE IpoOeH 1 https://Monypoku.pd
44  CpaBHEHHE W YIIOPSIOYMBAHUE IPOOCH 1 https://Monypoku.pd




JlecsiTuunblie qpoOH U METpUYECKask CUCTEMA

45 Mep 1 https://Monypoku.pd

16 f/{[z;}ITI/I‘{HLIG JIpoOU U METpHUUECKas CUCTEMA 1 https://MoHypoKu.pd

47 Apudmernueckne eHCTBUS ¢ OOBIKHOBEHHBIMU 1 https://MorypoKi.pd
U JICCATUIHBIMU JPOOSMU

48 Apudmernueckue AeHCTBHUS ¢ 0OBIKHOBEHHBIMU 1 https://MoHypoKu.pd
U JECATUYHBIMU JIPOOSIMU

49 Apudmernueckne eiCTBUS ¢ OOBIKHOBEHHBIMU 1 https://MorypoKH.pd
U JICCATUIHBIMU JPOOSMU

50 Apudmernueckue AeHCTBUS ¢ 0OBIKHOBEHHBIMU 1 https://MoHypoKu.pd
U JECATUYHBIMU JIPOOSIMU

51 Apudmernueckue 1eUCTBUS C OOBIKHOBEHHBIMU 1 hitps://MorypOKIP(
U JICCTUYHBIMU JPOOSMU

52  OrtHomieHue 1 https://mounypoxu.pd

53  OrtHomeHue 1 https://Monypoku.pdh

54 | JleneHue B JaHHOM OTHOIIICHUU 1 https://mounypoxu.pd

55 JleneHue B JaHHOM OTHOIIICHUU 1 https://Monypoku.pdh

56 MacmTal, TpomopIus 1 https://monypoxu.pd

57  Macmrad, mpornopius 1 https://Monypoku.pdh

58 Ilonsarue mpoleHTa 1 https://monypoxu.pd

59 TIlonsarue mporeHTa 1 https://Monypoku.pd

60 Breraucnenue MPONEHTA OT BEHIHHEI 1 1 https://MomypoKu.pd
BEJTUYMHBI 10 €€ MPOIICHTY

61 Boruucnenue MPOLEHTA OT BEMIHHBI 1 1 https://MomypoKu.pd
BEJTUYMHBI 10 €€ MPOIECHTY

62 Breraucnenmue MPONEHTA OT BEHIHHEI 1 1 https://MomypoKw.pd
BEJTUYMHBI 10 €€ TPOIICHTY

63 Boruucnenue MPOLEHTA OT BEMIHHBI 1 1 https://MomypoKu.pd
BEJTUYHMHBI 10 €€ MPOICHTY

64 Pemenne TekCTOBBIX 3a/1a4, COIEPXKAIIUX APOOH 1 https://MomypoKu.pd
Y TIPOLICHTHI

65 Pemenue TekCTOBBIX 3a/1a4, COIEPXKAIIUX APOOH 1 https://Momypoku.pd
Y TIPOLICHTHI

66 Pemenne TekCTOBBIX 3a/1a4, COIEPIKAIINUX POOH 1 https://MouypoKki.pd
Y TIPOLICHTHI

67 Pemenne TeKCTOBBIX 3a/1a4, COIEPIKAIINUX APOOH 1 https://MouypoKki.pd
Y TIPOLICHTHI

68 KoHTtponpHas padoTa mo teme «JIpoou» 1 https://Monypoku.pd

69 [IpakTuueckas padbota 1o Teme «OTHOLIICHUE 1 https://MorypOKH.pd
JUTHHBI OKPY)KHOCTH K €€ THaMeTpy»

70 OceBas cummetpus. [lenTpasibHast cHMMETpHS 1 https://monypoku.pd




71  Oceas cumMmeTtpus. LleHTpaabHass CHMMETPHUS 1 https://Monypoku.pd

72  TlocTpoeHHE CHMMETPUUYHBIX QUTYD 1 https://Monypoku.pdh

73 TlocTtpoeHNE CHMMETPUYHBIX (DHUTYD 1 https://monypoku.pd

74 [Ipaktuueckas pabora o teme «OceBas 1 https://MoHypoKu.pd
CUMMETPHSD»

75 CumMeTpus B IPOCTPAHCTBE 1 https://Monypoku.pd

76 HpI/IMCHeHEIe OyKB TSI 3QITHCH MATEMATHIECKHX 1 https://MoHypoKu.pd
BBIPXCHUN U TTPEITIOKEHHUH

77 bykBeHHBIC BBIpQKCHUS U YHCIIOBBIC 1 https://MomypoKw.pd
MOJICTAHOBKH

78 BykBeHHBIE paBEHCTBA, HAXOXKICHUE 1 https://MoHypoKu.pd
HEU3BECTHOTO KOMIIOHEHTA

79 bykBeHHBIC paBeHCTBa, HAXOXKICHHE 1 https://Momypok.pd
HEH3BECTHOTO KOMIIOHCHTA

80 ®dopmyibl 1 https://Monypoku.pdh

81 ®dopmyibl 1 https://mounypoxu.pd

82 quHp..eXerHBHHK’ HPAMEPPT 1 https://monypoku.pd
YEeTHIPEXYTOJILHUKOB

83 [IpsSMOYTOJTBHHIK, KBa/IpaT: CBOHCTBA CTOPOH, 1 https://Momypok.pd
YTJIOB, IMAroHaJeH

84 [IpsSMOYTOJIBHHK, KBa/IpaT: CBOHCTBA CTOPOH, 1 https://MomypoKu.pd
YTJIOB, THArOHAJICH

85 MH3mepenue yrioB. Buabl TpeyrojJbHIKOB 1 https://Monypoku.pd

86 H3mepenue yrioB. Buasl TpeyroJibHIKOB 1 https://Monypoku.pdh

87 Ilepumerp MHOTOYTOJIbHUKA 1 https://Monypoku.pd

88 Ilepumerp MHOTOYTOJHHUKA 1 https://Monypoku.pdh

89 Ilnmomanp Gpurypsl 1 https://Monypoku.pd

90 TIlLmomanp Guryps 1 https://Monypoku.pdh

91 dopMyIIbl IEPUMETPA U TIIOMIATN 1 https://MomypoKu.pd
MPSIMOYTOJIbHUKA

92 @opMyJIbl HEPUMETPA U TUIOIIAIN 1 hitps://MOHyPOKH.pd
PSMOYTOJIbHAKA

93 TlpubmmkEHHOE M3MEPEHHE TIIOMATU HUTYD 1 https://mouypoku.pd

94 [IpakTrueckas pabota o Teme «ILmomanp 1 https://MoHypoKu.pd
KpyTa»
KonTtponbshas pabota o teme «BoipaxkeHus ¢ )

9 OykBamu. OUTYpBHI HA TUIOCKOCTH 1 https://momypoku.p¢

96 I[lenbie yncna 1 https://mMonypoku.pd

97 llemnble uncia 1 https://Monypoku.pd

98 [Ilenblie uncna 1 https://monypoku.pd

99 Monynb uncina, reoMeTpuiecKas 1 https://Momypoku.pd

VHTEPOPETALNS MOITYJISI




Mopyib 4ncia, reoMeTpuIecKas

100 1 https://Monypokwu.
WHTEPIPETALNS MOTYJIS P YPOKH.D
Momynb 4rciia, reoMeTpruIecKast

101 Y ’ P 1 https://monypoku.pd
WHTEPIIPETAINS MOTYJISI
M

102 OJlyJib YKCJIa, TEOMETPHUICCKAs 1 https:/MomypoKu.pd
WHTEPIPETALNAS MOTYJIS
Monynb 4rcina, reoMeTpruaecKast

103 Y ’ p 1 https://monypoku.pd
WHTEPIIPETAINS MOTYJISI

104  YucmooBbie IPOMEKYTKH 1 https://Monypoku.pd

105 TIlosoxuTenbHbIC U OTPHUIIATEIbHBIE YHCIIA 1 https://Monypoku.pd

106 IlosoxuTenbHBIC U OTPHIIATEILHBIC YHCIIA 1 https://Monypoku.pd

aBHEHUE MOJIOKUTEIHHBIX M OTPHUIIATEIHHBIX

107 CpasHenue nonoxuTe OTpHHATe 1 https://Monypoku.pdh
qrcell

108 CpaBHEHHE TTOJIOKUTEIBHBIX M OTPUIIATEITBHBIX 1 https://Momypok.pd
quCen

aBHEHUE MTOJIOKUTEIHHBIX M OTPHUIIATEIHHBIX

109 CPpaBHeHHE NOTOKHTE OTpHHATe 1 https:/mMouypoku.pd

quCen
aBHEHUE MOJIOKUTEIHHBIX M OTPHUIIATEIHHBIX

110 CpasHenue nonoxuTe OTpHHATe 1 https://Monypoku.pd
qrcell

111 CpaBHEHHE TTOJIOKUTEIBHBIX M OTPUIATEITHHBIX 1 https://Momypok.pd
quCen

112 Apudmernueckue 1eUCTBUS C 1 https://MorypoKH.pd
MOJIOKHUTEJIbHBIMU U OTPULIATEITLHBIMHU YHUCIIAMU
A N

113 pudMeTHIECKHUE TEHCTBUS C 1 https://MomypoK.pd
TIOJIOKHUTEIIBHBIMUA U OTPUIIATECITLHBIMHU YACIIAMU

114 Apudmernueckue TeUCTBUS C 1 https://MorypOKH.pd
MOJIOKHUTEJIbHBIMU U OTPULIATEITLHBIMHU YUCIIAMU
A N

115 pudMeTHIECKHIE TEHCTBUS C 1 https://MomypoKu.pd
TIOJIOKHUTEIIBHBIMUA U OTPUTIATECITLHBIMHU YACIIAMU
A K 7

116 pudmeTHIecKre TeUCTBUS C 1 https://MorypoKi.pd
TIOJIOKUTEIIBHBIMUA U OTPUIIATCITLHBIMHU YHCIIAMU

117 Apudmernueckue TeUCTBUS C 1 https://MorypOKH.pd
MOJIOKHUTEJIIbHBIMU U OTPULIATEITLHBIMHU YUCIIAMU
ApudmeTrnueckue IeCcTBUs ¢

118 P ¢ A 1 https://monypoku.pd
TIOJIOKUTESIIBHBIMUA U OTPUIIATCIILHBIMHU YHCIIAMHU

119 Apudmernueckue TeUCTBUS C 1 https://MorypOKH.pd
MOJIOKHUTEIIbHBIMU U OTPUIIATEITLHBIMHU YUCIIAMU
ApudmeTrnueckue IeCcTBUs ¢

120 P ¢ A 1 https://monypoku.pd
TIOJIOKUTESIIBHBIMUA U OTPUIIATCIILHBIMHU YHCIIAMHU

121 Apudmernueckue TeUCTBUS C 1 https://MorypOKH.pd
MOJIOKHUTEIBHBIMUA U OTPULIATEITLHBIMHU YUCIIAMU
A .

199 pudMeTHIECKHIE TEHCTBUS C 1 https://MouypoKi.pd

MMOJOXKXUTCIbHBIMHA U OTPULATCIIBHBIMHU YN CJIaMU




Apudmernueckue AeMCTBUS C

123 1 https://Monypoku.pd
TIOJIOKHUTEIPHBIMU U OTPUIIATEITILHBIMHU YUCIIAMU
Apudmernueckue JeHCTBUS C

124 P ¢ A 1 https://monypoku.pd
MOJIOKUTEJIBHBIMHU M OTPUIIATEIIbHBIMHU YHCIIAMHU
A .

195 pudMeTHIECKHUE TEHCTBUS C 1 https:/MomypoKu.pd
TIOJIOKUTEIIPHBIMU U OTPUIIATECITLHBIMHU YACIIAMU
Apudmernueckue JeHCTBUS C

126 P ¢ A 1 https://monypoku.pd
MOJIOKUTEJIBHBIMHU M OTPUIIATEIIbHBIMHU YU CIIAMHU
A .

197 pudMeTHIECKHUE TEHCTBUS C 1 https://MomypoKw.pd
TIOJIOKHUTEIPHBIMUA U OTPUTIATECITLHBIMHU YACIIAMU
Apudmernueckue AeHCTBUS C

128 P ¢ A 1 https://monypoku.pd
MOJIO’KUTEIIBHBIMHU M OTPUIIATEIIbHBIMHU YU CIIAMHU
ApudpmeTrnueckre 1enCTBUs ¢

129 P ¢ A 1 https://Monypoku.pd
MOJIOKHUTEIIbHBIMU U OTPULIATEIIbHBIMH YHCTIAMU
A .

130 pudMeTHIECKHIE TEHCTBUS C 1 https://Momypok.pd
TIOJIOKUTEIIBHBIMU W OTPUIIATESITLHBIMHU YHCIIAMU

131 Pemienue TEKCTOBBIX 3a7a4 1 https://Monypoku.pdh

132 PemeHue TEKCTOBBIX 3a1a4 1 https://Monypoku.pdh

133 | Pemienue TeKCTOBBIX 3a7a4 1 https://Monypoku.pdh

134 PemeHue TEKCTOBBIX 33124 1 https://Monypoku.pdh
KoutponbsHas paborta no remam «bykBeHHbIE

135 BeIpaxkenwus. [TonoxkurenbHBIC U OTPUIIATEIBHBIC 1 https://Monypoku.pd
YHUCIIa»
IT

13 1IPAMOYroJbHAS CHCTEMa KOOP/MHAT Ha 1 https://MomypoK.pd
MIJIOCKOCTH

137 KoopauHatel TOYKH Ha MJIOCKOCTH, abcIucca u 1 https://MomypoKu.pd
opauHaTa

138 Cronbuarbie M KPYrOBBIE TUATPAMMBI 1 https://Monypoku.pdh

139 [Ipaktuueckas padora o Teme «Iloctpoenue 1 hitps://MOHyPOKH.pd
JarpamMmm»
Pemenne TEKCTOBBIX 3a/1a4, COICPIKAIIAX

140 nmanHHBIC, IPECTABICHHBIC B TAOJIHIIAX U HA 1 https://monypoku.pd
JrarpaMmmax
Pemenne TeKCTOBBIX 3a/1a4, COIEPIKAIIAX

141 nanHbIC, IPECTABICHHBIC B TA0JIUIIAX U HA 1 https://Monypoku.pdh
JUarpaMmax
[IpssMOyTOJIbHBIN TTapaJIJICNICTIHUIIE T, KyO,

142 upusma, mupamuaa, KOHYC, IWIHHJIP, AP U 1 https://monypoku.pd
chepa
[IpsiMoyrosibHBIN NapasieNnenunen, Kyo,

143 mpusma, mupamuaa, KOHYC, IWIHHJIP, IMap U 1 https://monypoku.pd
cdepa

144 HN3o06paxkeHHne IPOCTPAaHCTBEHHBIX (PUTYDP 1 https://monypoku.pd




145

N300paskeHne mpoCTpaHCTBEHHBIX (QUTYP

https://Monypoku.pd

146

[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
UJIMHAPA U KOHYCca

https://monypoku.pd

147
148

[TpakTrueckas pabota nmo Teme «Coznanue
MOJIeJIeH TPOCTPAHCTBEHHBIX (PUTYP»

[Tonsarue 00bEMA; €TUHUITBI K3MEPEHUS 00BEMA

https://Monypoku.pdh
https://mMonypoku.pd

149

150

OO0BEM IPSIMOYTOJILHOTO Mapaieenumnea,
Ky0a, popMyIbl 00BEMa
OO0BEM IPSIMOYTOJILHOTO TapajliesenuIe/a,
Ky0a, hopMyIbl 00bEMa

https://Monypoku.pdh

https://monypoku.pd

151

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypcoB 5 1 6 Ki1accoB, 00001IeHUE U
cucTeMaTu3anusd 3HaHUU

https://Monypoku.pdh

152

153

[ToBTOpEHNE OCHOBHBIX ITOHATUH U METOJIOB
KypcoB 5 1 6 Ki1accoB, 00001IeHUE U
CUCTEMATU3aLMs 3HAHUI

HOBTOpGHI/Ie OCHOBHBIX ITIOHSITUH U MCTOO0OB

KypcoB 5 1 6 Ki1accoB, 000011IeHHE U
CUCTeMAaTH3alHs 3HAHUN

https://Monypoku.pd

https://Monypoku.pdh

154

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
KypCOB 5 1 6 Kj1accoB, 00001IeHUE U
cucTeMaTu3anusd 3HaHUU

https://Monypoku.pdh

155

156

[ToBTOpEHME OCHOBHBIX MOHATUHA U METOJIOB
KypCOB 5 1 6 Kj1accoB, 00001IeHUE U
cucTeMaTu3anusd 3HAaHUU

[ToBTOpEHME OCHOBHBIX MOHATUHA U METOJIOB
KypCoB 5 1 6 Ki1accoB, 000011IeHHE U
cucTeMaTu3anus 3HaHUU

https://Monypoku.pdh

https://Monypoku.pd

157

158

159

[ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB
KypCOB 5 1 6 Kj1accoB, 00001IeHUE U
cucTeMaTu3anusd 3HAaHUU

[ToBTOpEHME OCHOBHBIX NOHATUHA U METOJIOB
KypcoB 5 U 6 Kj1accoB, 0000111eHNE U
CUCTEMAaTHU3aIMI 3HAHUU

[ToBTOpEHME OCHOBHBIX MOHATUHA U METOJIOB
KypcoB 5 U 6 Kj1accoB, 000011IeHNE U
cucTeMaTu3anus 3HaHUU

https://Monypoku.pd

https://monypoku.pd

https://monypoku.pd

160

161

IToBTOpEHNE OCHOBHBIX OHITUA U METOAOB
KypcoB 5 u 6 kiaccoB, 000011eHEe U
CUCTEMAaTHU3aIMI 3HAHUU

HToroBast KOHTpOJIbHAS paboTa

https://Monypoku.pdh

https://Monypoku.pd




[ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB

162 «xypcoB 5 u 6 kiaccoB, 0000IICHNE U https://monypoku.pd
CHCTEeMaTH3aI1s 3HAaHUI
[ToBTOpEHNE OCHOBHBIX MOHATHUHA U METOJIOB
163 | kypcoB 5 u 6 ki1accoB, 00001IeHUE U https://Monypoku.pdh
CHUCTEeMAaTH3allMs 3HAaHUI
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
164 xypcoB 5 u 6 Ki1accoB, 0000IICHNE U https://monypoku.pd
CHCTEeMaTH3aI1s 3HAaHUI
[ToBTOpEHNE OCHOBHBIX MOHATHUN U METOJIOB
165 «kypcoB 5 u 6 kmaccoB, 0000IICHNE U https://monypoku.pd
CUCTEMaTH3aI1s 3HAaHUI
[ToBTOpEHME OCHOBHBIX TOHATUI U METOIOB
166 kypcoB 5 u 6 ki1accoB, 0000IICHUE U https://Monypoku.pd
CUCTEMaTHU3alIMsl 3HAHUN
[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB
167 xypcoB 5 u 6 KaccoB, 0000IICHNE U https://Monypoku.pd
CHCTEeMaTH3aIus 3HaHUI
[ToBTOpEHME OCHOBHBIX MTOHATUI U METOIOB
168 «kypcoB 5 u 6 KmaccoB, 0000IICHNE U https://monypoku.pd
CHCTEeMaTHU3aIus 3HaHUI
[ToBTOpEHNE OCHOBHBIX MTOHATUI U METOIOB
169 kypcoB 5 u 6 ki1accoB, 0000IICHUE U https://Monypoku.pd
CUCTEMaTHU3aI1s 3HAHUN
[ToBTOpEHME OCHOBHBIX MOHSATHI U METOJIOB
170 xypcoB 5 u 6 KmaccoB, 0000IICHNUE U https://Monypoku.pdh
CUCTeMaTHU3aIus 3HaHUN
e Bo3moxkHOCTH
/i Tema ypoka HUCIOJIb30BAHUS
20P
7 kaacc (anaredopa)
1  TloHsTHE pallMOHAJIBHOTO YHCIIA https://Monypoku.pdh
9 Apudmernueckre TeHCTBHS C pallMOHATBHBIMU https://Momypoku.pd
YUCIIAMH
3 ApudmMernueckue TSHCTBHS C palliOHATBHBIMA https://MouypoKki.pd
JUCITAMH
4 Apudmernueckre TeHCTBHS C pallMOHATBHBIMU https://Momypoku.pd
YUCIIAMH
5 ApudmMernueckue TeHCTBHS C palliOHATBHBIMA https://MouypoKki.pd

quciaaMHu




ApudmeTnueckue JeiCTBUS ¢ palliOHaTbHBIMU

6 e AN 1 https://Monypoku.pd

7 CpaBHeHue, ynops/1I04MBaHUE PallMOHATIBHBIX 1 https://MoHypoKu.pd
qucen

8 CpaBHeHHE, yIOPSAIOYMBAHUE PAITMOHATBLHBIX 1 https:/MomypoKu.pd
quCen

9 CpaBHeHue, ynops/1I04MBaHUE PAIMOHATIBHBIX 1 https://MoHypoKu.pd
qucen

10 CreneHs ¢ HaTypaJIbHBIM ITOKA3aTEIIEM 1 https://Monypoku.pd

11  Crenens ¢ HaTypaJdbHBIM MOKA3aTEIEM 1 https://Monypoku.pd

12  CreneHb ¢ HaTypaJIbHBIM MOKA3aTEIEM 1 https://Monypoku.pd

13  CreneHs ¢ HATypaJIbHBIM IMOKa3aTeIEM 1 https://Monypoku.pdh

14  Cremnens ¢ HaTypaJbHBIM ITOKa3aTeIeM 1 https://monypoxu.pd

15 Pemenue OCHOBHBIX 3a/1a Ha JpoOu, IPOIIECHTHI 1 https://MoHypoKu.pd
U3 peajbHOM MPAKTUKU

16 Pemenue OCHOBHBIX 327124 Ha JpOoOH, IPOTICHTHI 1 https://Momypok.pd
U3 peajbHOM MPAKTHKU

17 Pemenue OCHOBHBIX 32/1a4 Ha JpoOu, POIIECHTHI 1 https://MomypoKu.pd
13 peajbHOU MPAKTHKU

18 Pemenue OCHOBHBIX 3a/1a Ha JpoOu, IPOIIECHTHI 1 https://MoHypoKu.pd
U3 peajbHOM MPAKTUKHU

19 [Tpu3HaKu AETMMOCTH, pa3JIOKEHUS Ha 1 https://MomypoKu.pd
MHOXHUTEIIA HATyPaJTbHBIX YUCE

20 [Ipu3Haku AEIMMOCTH, pa3JIOKEHUS HA 1 https://MomypoKu.pd
MHOKHUTENIA HATyPAJTbHBIX YUCE

21 Peanbuble 3aBucumoctu. IIpsimast u oOpaTHas 1 hitps://MoHypOKH.pd
MIPOTIOPITMOHAIBHOCTH

29 Peanbubie 3aBucumoctu. [psimast u oOpaTHas 1 hitps://MoHyPOKH.pd
MIPOTOPIIMOHAIBHOCTH

23 Peanbuble 3aBucumoctu. [psimast u oOpaTHas 1 hitps://MoHypOKH.pd
MIPOTIOPITMOHATBHOCTH

24 Peanbubie 3aBucumoctu. [psimast u oOpaTHas 1 hitps://MomypoKH.pd
MIPOTIOPITMOHAIBHOCTH

o5 KontponbHas pabota o teme «PanrionansHbie 1 https://MoHypOKH.pd
JHUCITa»

26  ByKBEHHBIC BBIPAKCHUS 1 https://Monypoku.pdh

97 [Tepemennsie. JlomycTumple 3HAUCHUS 1 https://Momypoku.pd
MePEMEHHBIX

28  DopmyJibl 1 https://Monypoku.pd

29 | ®opmyisl 1 https://monypoku.pd




[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

30  packpbITHE CKOOOK ¥ MPUBEICHUE MTOTO0HBIX 1 https://monypoku.pd
clraraeMbIx
[IpeobpazoBanre OYKBEHHBIX BBIPAKCHUH,

31 packpbiTHe CKOOOK M MPUBEIECHUE MMOJOOHBIX 1 https://Monypoku.pdh
ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

32  packpbITHE CKOOOK ¥ MPUBEICHUE MTOTO0HBIX 1 https://monypoku.pd
clraraeMbIx
[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUH,

33  packpbITHE CKOOOK ¥ MPUBEICHUE MTOTO00HBIX 1 https://monypoku.pd
clraraeMbIx

34 CBoiicTBa CTETIEHU C HATYPAJIbHBIM 1 https://MomypoKu.pd
MoKa3aTeyieM

35 CBONCTBA CTENEHU C HATYPAJIbHBIM 1 https://Mouypoku.pd
MoKa3aTeJIeM

36 CBoiicTBa CTETNIEHHU C HATYPAIbHBIM 1 https://MoHypoKu.pd
MoKa3zaTeyieM

37 MHorouaeHbI 1 https://mounypoxku.pd

38 MHorouseHbl 1 https://Monypoku.pdh

39 CrnosxeHre, BRIMUTaHUE, YMHOKCHUE 1 https://Momypok.pd
MHOTOWICHOB

40 CrnosxeHrie, BBIMUTaHUE, YMHOKEHUE 1 https://MomypoKu.pd
MHOTOWICHOB

a1 CrnosxeHrie, BBIMUTaHUE, YMHOKEHUE 1 https://MomypoKu.pd
MHOTOYWICHOB

42 CrnosxeHre, BEIMUTaHUE, YMHOKCHUE 1 https://MomypoKu.pd
MHOTOWICHOB

43  ®opMynbl COKPAIIEHHOTO YMHOKCHHS 1 https://Monypoku.pd

44  ®opMmyJibl COKPAIIEHHOTO YMHOKEHHUS 1 https://Monypoku.pdh

45  ®opMmyInbl COKPAIIEHHOTO YMHOKCHHS 1 https://Monypoku.pd

46  DopMyIBl COKPAIIEHHOTO YMHOKCHHUSI 1 https://Monypoku.pd

47  ®opmybl COKPAIIEHHOTO YMHOXKEHUS 1 https://Monypoku.pd

48 PaznokeHHE MHOTOYJIEHOB Ha MHOKHUTEIH 1 https://mMonypoku.pd

49  PasznokeHHE MHOTOYJICHOB Ha MHOKHTEIIH 1 https://Monypoku.pd

50 PaznoxkeHre MHOTOUYJICHOB HA MHOXKUTEIHN 1 https://Monypoku.pdh

51  PaznoxxeHne MHOTOYJICHOB Ha MHOXKHUTEIH 1 https://Monypoku.pd
KonTtpomnrnas paboTa o teme

52 <<An§£6panqec€<ne BBIPKECHUSI . hitps://mouypoxu.pd

53 VYpaBHenue, npaBuia npeoOpa3oBaHUs 1 https://Momypoku.pd

YPaBHEHHSI, PABHOCWJIBHOCTh YPaBHEHHIN




JInHelHOe ypaBHEHME C OJTHOM ITIEPEMEHHOM,

>4 pEIICHUE JTUHENHBIX YPABHCHUH . hitps://momypoku.p¢

55 JIuneiinoe YPaBHEHHE ¢ OJIHOH NEPEMEHHOH, 1 https://MoHypoKu.pd
pellIeHre JIMHEHHBIX YpaBHEHUH

56 Jluneitnoe YPaBHEHHE C O/IHOH NEPEMEHHOH, 1 https:/MomypoKu.pd
perieHne IMHEWHBIX YpaBHEHUN

57  Pemienue 3aa4 ¢ TOMOIIBIO YPaBHEHUH 1 https://Monypoku.pdh

58 Pemrenue 3a1a4 ¢ TOMOIIBIO YPaBHCHHI 1 https://Monypoku.pd

59 Pemenue 3a1a4u ¢ TOMOIIBIO YPaBHECHUH 1 https://Monypoku.pd

60 Pemrenne 3a1a4 ¢ IOMOIIBIO YPaBHCHHI 1 https://Monypoku.pd
JIuHeliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U _

61 ero rpadux 1 https://monypoku.pd
JInHelHOE ypaBHEHHE C IBYyMs IEPEMEHHBIMU U _

62 ero rpadux 1 https://Monypoku.pdh

63 Cucrema JIByX JIMHEWHBIX YpaBHEHUHN C ABYMS 1 https://MomypoKu.pd
NepeMEHHBIMU

64 Cucrema ByX JIMHEWHBIX YPaBHEHUN C ABYMS 1 https://Mouypoxi.pd
MepeMEHHBIMU

65 Cucrema ByX JIMHCWHBIX YPaBHEHUHN C ABYMS 1 https://Momypok.pd
MepeMEHHBIMHU

66 Cucrema JIByX JIMHEWHBIX YpaBHEHUHN C ABYMS 1 https://MomypoKu.pd
MepeMEHHBIMU

67 Pemenne cucteMm ypaBHEHUH 1 https://Monypoku.pdh

68 PemeHue cucTeM ypaBHEHHM 1 https://Monypoku.pd

69 Pemenne cucteMm ypaBHEHUH 1 https://Monypoku.pdh

70  PemieHue cucTeM ypaBHEHUM 1 https://Monypoku.pd

/1  PeleHue cUCTEM ypaBHEHUM 1 https://Monypoku.pd

79 KontponbHas pabota o teme «JIuneiinsie 1 hitps://MOHyPOKH.pd
ypaBHEHUS

73  KoopawHaTa TOYKH Ha TIPSMOI 1 https://Monypoku.pd

74 YucrioBble TPOMEXKYTKU 1 https://Monypoku.pd

75  YucrioBble TPOMEKYTKU 1 https://Monypoku.pd

76 Paccrosinue MKy ABYMs TOUKaMH 1 https://Momypoku.pd
KOOPJIMHATHOM TIPSIMOMA

77 Paccrosinue MEKY JBYMSA TOUKAMH 1 https://MouypoKki.pd
KOOPJIMHATHOHN TIPSIMOMA

78 [IpssMmoyrosbHAs cUCTEMa KOOPJAUHAT Ha 1 https://Momypoku.pd
MJIOCKOCTH

79 [IpssMoyTrosbHAs CUCTEMa KOOpJAWHAT Ha 1 https://MouypoKki.pd
TIJIOCKOCTH

80 IIpumepsl rpadukoB, 3aAaHHBIX (GOpMyTaMu 1 https://mouypoku.pd

81 Ilpumeps! rpadukoB, 3aaHHBIX HOpMyTaMHU 1 https://monypoku.pd




82  Ilpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMHU 1 https://monypoku.pd
83 Ilpumepsl rpaduKoB, 3aJaHHBIX (OPMYJIaAMU 1 https://Monypoku.pdh
84 UYrenue rpauKOB peaIbHBIX 3aBUCHMOCTEH 1 https://Monypoku.pd
85 Urenue rpauKoOB peasIbHBIX 3aBUCUMOCTEH 1 https://Monypoku.pd
86 IlomsTtue GpyHKIMHU 1 https://monypoku.pd
87 I'paduk pyHKIMH 1 https://Monypoku.pd
88 CmoiicTBa pyHKIHIA 1 https://Monypoku.pd
89 CaoiicTBa QyHKIUH 1 https://Monypoku.pd
90  Jlunetinas QyHKIHS 1 https://monypoku.pd
91 Jluneiinas ¢pyHKIHS 1 https://mMonypoku.pd
92 Tloctpoenue rpaduka TUHEHHON QYHKIIHH 1 https://Monypoku.pd
93 Iloctpoenue rpadvka TUHEHHON (YHKIHH 1 https://mouypoku.pd
94 T'paduk QyHkimm y =X| 1 https://Mmouypoku.pd
95 TI'paduk pynkuuu y =[X| 1 https://monypoku.pd
KontponbHas pabota o teme «Koopaunarsl u _
96 rpadn. OYHKIHI 1 https://mouypoku.pd
[ToBTOpEHME OCHOBHBIX MOHSATUN U METOJIOB _
o7 Kypca 7 kiacca, 000011eH1e 3HaHU I . hitps://momypoKu.p¢
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB )
% Kypca 7 Kiacca, 0000IIeHHe 3HAaHUH 1 https://monypoxi.p
99 Hroroas KOHTpOJIbHas paboTa 1 https://Monypoku.pd
[ToBTOpEHVE OCHOBHBIX OHATUI U METOJIOB )
100 Kypca 7 kjacca, 000011eHre 3HaHUM 1 https://momypoxu.p¢
IToBTOpEHNE OCHOBHBIX OHATUI U METOJIOB )
101 Kypca 7 kiacca, 000011eHre 3HaHU I . hitps://momypoku.p¢
[ToBTOpEHVE OCHOBHBIX OHATHI U METOJIOB )
102 Kypca 7 Kjacca, 0000IIeHHe 3HAaHUH 1 https://monypoxu.p
No Kou-Bo Bo3moxkHOCTH
u/n Tema ypoka 4ACOB HCI0JIb30BAHMS
20P
8 kiacc (anreopa) 102
1  KBagpaTHbIN KOpEHb U3 YKCIIa 1 https://Monypoku.pdh
2  Ilonarwme 00 upparmoHaILHOM YHCIIC 1 https://Monypoku.pd
3 JlecsaTuaHbIC TPUOIIKEHUS HPPATMOHATBLHBIX 1 https://MouypoKki.pd
qHUCeN
4 JlecsiTuaHbIC TPUOIMKEHUS UPPAITMOHATLHBIX 1 https://Momypoku.pd
quCen
5  JlelicTBUTEIBHBIC YUCTIA 1 https://Monypoku.pdh
6  CpaBHeHHE NEHCTBUTEITHHBIX YUCEN 1 https://monypoku.pd




7 CpaBHeHHE ACHCTBUTEIbHBIX YHUCEI 1 https://Monypoku.pd

8  Apudmernueckuil KBaapaTHBINM KOPEHb 1 https://Monypoku.pdh

9  VYpaBHeHHE BHJa X*> = a 1 https://Monypoku.pd

10 CBOI/IC}“Ba apu(pMETHIECKUX KBaIPATHBIX 1 https://MoHypoKu.pd
KOpHEeH

11 CBOI/IC}“Ba apu(MeTnIecKux KBaApaTHBIX 1 https://MorypoKi.pd
KOpHEH

12 [IpeobpazoBaHKe YUCIOBBIX BhIPAKCHUH, 1 https://MoHypoKu.pd
COJICpIKAIIUX KBaJpaTHbIE KOPHU

13 [IpeoOpazoBaHre YUCITOBBIX BRIPAKEHUH, 1 https://MomypoKw.pd
coJiepKaImx KBaJApaTHBIE KOPHH

14 [IpeoOpazoBaHue YUCIOBBIX BHIPAXKEHUH, 1 https://MoHypoKu.pd
coJiepKalnX KBaJpaTHbIE KOPHU

15 [IpeoOpa3zoBaHMEe YHUCITOBBIX BRIPAKEHUH, 1 https://Momypok.pd
coJiep KaIuX KBaJpaTHBIE KOPHH

16  CremneHs C 1eIbIM MOKa3aTeIeM 1 https://Monypoku.pd
CranpaptHas 3anuch uncia. Pazmepbl 00bEKTOB

17  OKpyXKaiomero Mupa (OT DJIEMEHTAapPHBIX YaCTHI] 1 https://MoHypoKu.pd
710 KOCMHUYECKUX 00BEKTOR), ITTUTEILHOCTD ps: M P
MIPOIIECCOB B OKPY>KAIOIIIEM MUPE

18 CpoiicTBa CTEIECHH C IICIBIM ITOKA3aTeIeM 1 https://mounypoku.pd

19 CpoiicTBa CTENEHHU C IIEIBIM IMOKa3aTeIeM 1 https://Monypoku.pd

20 CsoiicTBa CTENCHHU C TEIBIM MTOKa3aTeIeM 1 https://Monypoku.pdh

21 CaolicTBa CTENIEHH C IIETBIM TTOKa3aTeaeM 1 https://Monypoku.pd

22  CBoliCcTBa CTEICHH C IEIBIM MTOKa3aTeIeM 1 https://Monypoku.pdh

23  KsagpaTHblil TpEXUICH 1 https://Monypoku.pd

24  KBanmpaTHbIA TPEXUIICH 1 https://Monypoku.pd

o5 Paznoxenue kBaapaTHOTO TPEXWICHA HA 1 https://MomypoKu.pd
MHOKHUTEJIH

26 Paznoxenune kBaapaTHOTO TPEXWICHA HA 1 https://MomypoKu.pd
MHOXHUTEIH

27 KontponbHas pabora 1o TeMaM «KBagparHsie 1 https://MomypOKH.pd
kopHU. Crenenu. KBagpaTHBIN TpexdieH

28 Anrebpaunueckas 1poob 1 https://mMonypoku.pd

29 JlommycTuMBbIe 3HaYEHUS IEPEMEHHBIX, 1 https://Momypoku.pd
BXOJISIIIUX B alreOpandeckue BhIpaKeHUs ps- M P

30 JlommycTUMBIE 3HAaYEHUS TIEPEMEHHBIX, 1 https://MouypoKki.pd
BXOJISIIIUX B alre0Opandeckue BhIpaKeHUs

31 OcHOBHOE CBOMCTBO ajredpanyeckoil 1poou 1 https://mMonypoku.pd

32  Coxkparienue apoOeit 1 https://Monypoku.pd

33  Coxpamienne npobeit 1 https://Monypoku.pdh

34  Cokparienue apoOeit 1 https://Monypoku.pd




CJIO)KCHI/IC, BbIYUTAHUC, YMHOKXCHHC U JICJTICHHC

35 areBpanueckix Apodeii 1 https://Monypoku.pd
CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE U JIEJICHUE _

36 areOpamaecKux Apobeit 1 https://monypoku.pd
CrnosxeHre, BRIYUTaHUE, YMHOKCHHUE U JICTICHUE _

37 areBpanecKix Apodeii 1 https://Monypoku.pdh
CrnosxeHue, BBIYUTaHUE, YMHOKEHHUE U JIEJICHUE _

38 areOpaecKux Apobeit 1 https://monypoku.pd
[IpeoOpaszoBanue BeIpaKEHUH, COAEPIKAIINX _

39 anreBpaneckie pobu 1 https://Monypoku.pdh
[IpeoOpazoBaHue BrIpaKEHUH, COAEPIKAIIUX _

40 anreBparecke ApobH 1 https://monypoku.pd
[TpeoOpaszoBanme BEIpaKEHUH, COAEPIKAIINX _

41 anreBpaneckie Apobu 1 https://Monypoku.pd
KoHntposnbHas padoTta o teme _

42 «Anredpaunyeckasi ApoOb» 1 https://momypoxu.p¢

43 KBajmpaTHOe ypaBHCHHE 1 https://Monypoku.pdh

44  HemoJHOE KBaJpaTHOEC ypaBHCHHUE 1 https://monypoku.pd

45 HenonHoe kBagpaTHOE YpaBHEHHE 1 https://Monypoku.pdh

46 ®dopmyia KOpHEH KBaJApaTHOrO YPaBHCHUS 1 https://mounypoxu.pd

47  dopmysa KOpHEH KBaIpaTHOTO YPABHEHHUSI 1 https://mouypoku.pd

48  ®opmyna KOpHEH KBaJAPAaTHOTO YPaBHEHUS 1 https://mounypoku.pd

49 Teopema Buera 1 https://Monypoku.pd

50 Teopema Buera 1 https://Monypoku.pdh

51 Pemenue ypaBHEHMI, CBOISITUXCS K 1 https://MomypoKu.pd
KBaJPaTHBIM

50 Pemenve ypaBHEHM, CBOIATITUXCS K 1 https://MomypoKw.pd
KBaJPaTHBIM

53 [Ipocreiimme qpoOHO-parmOHAIBHBIE 1 https://MorypOKH.pd
ypaBHEHUS

54 [Ipocreiiue npoOHO-paOHATBLHbBIE 1 https://Mouypoku.pe
ypaBHCHUS

55 Pemenne TekCTOBBIX 33721 € IOMOIIBIO 1 https://Momypoku.pd
KBaJPaTHBIX YpaBHEHUN

56 Pemenne TekcTOBBIX 33721 © MOMOIIBIO 1 https://MouypoKki.pd
KBaJPaTHBIX YpaBHEHUH

57 KoHnTtponbHas padora mo Teme «KBagpaTHbie 1 https://MouypoKki.pd
ypaBHCHUS
JInHelHOE ypaBHEHME C IBYyMS [IEPEMEHHBIMU,

58  ero rpaduk, mpuMepsl perieHus] YypaBHEHU B 1 https://monypoku.pd

OCJIbIX YHUCJIax




JInHelHOE ypaBHEHME C IBYMS IIEPEMEHHBIMU,

59  ero rpaduk, mpuMepsl pelIeHus] ypaBHEHUH B 1 https://mouypoku.pd
IEJIBIX YHUCIIaX
JIuneitHoe ypaBHEHUE C ABYMs IEPEMEHHBIMU,

60 ero rpaduk, mpuMepsl pellieHUs] YpaBHEHUH B 1 https://Monypoku.pdh
[EJBIX YHCIax

61 Pemenne cucreM IByX JIMHENHBIX YPABHEHUH C 1 hitps://MoHypOKH.pd
JIBYMS TIEPEMEHHBIMHU
Pemrenue cucrem nByX JIMHEMHBIX YPABHEHUH C

62 ABY yP 1 https://monypoku.pd
JBYMS IEPEMEHHBIMU
Pemenne cucrem nByX JIMHEWHBIX YPABHEHUN C

63 ABY yP 1 https://monypoku.pd
JBYMSI IEPEMEHHBIMU

64 HpI/IMepBvaCI_HeHI/ISI CUCTEM HEJIMHENHBIX 1 hitps://MomypOKH.pd
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
[Ipumepsl pelieHns: CUCTEM HEeJTMHEWHBIX

65 PHMEDEI b 1 https://monypoku.pd
ypaBHEHUH C IBYMsl IEPEMEHHBIMU
['paduaeckas maTEpIIpETAIIAS YPABHEHUS C

66 ByMs mepeMEHHBIMU U CUCTEM JTMHEHHBIX 1 https://monypoku.pd
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
['paduueckas uaTEpHIpETAII YPABHEHUS C

67 1BYMS MEpEeMEHHBIMU U CUCTEM JIMHEHHBIX 1 https://Monypoku.pdh
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
P

68 CLLICHAE TEKCTOBBIX 33714 C OMOIIIBIO CHCTEM 1 https://MomypoKu.pd
ypaBHEHUM
Pemenue Tekcto 3a/lay C MOMOUIBIO CUCTE

69 HieHH T KCTOBDBIX 3 € TOMOTHBIO CHCTEM 1 https://Monypoku.pd
ypaBHEHUH
P

70 CLLICHE TEKCTOBBIX 33181 C OMOIIIBIO CHCTEM 1 https://MomypoKu.pd
ypaBHEHUM

71  YwucnoBble HEpaBEHCTBA U UX CBOMCTBA 1 https://Monypoku.pdh

72 YwmcrnoBble HEpAaBEHCTBA M X CBOMCTBA 1 https://Monypoku.pd

73  HepaBeHCTBO C OJHOM IMepEMEHHOMN 1 https://Monypoku.pdh
et . .

74 WHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U 1 https://Momypoku.pd
WX pelieHue
JInHerHbIE HEPABEHCTBA C OTHOM NMEPEMEHHOU U

75 p A p 1 https://mounypoku.pd
UX pelieHue
Tumeit . .

76 WHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON 1 1 https://Momypoku.pd
WX pelieHue

77 Cucremsbl J'II:IHCI\/'IHBIX HEPABEHCTB C OJHOM 1 hitps://MOHyPOKH.pd
MePEMEHHOMN 1 UX PEIICHUE
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM

78 . P A 1 https://mounypoku.pd
MIePEMEHHON M MX PEIICHHE

79 Cucrtembl IMHEHHBIX HEPABEHCTB C OJHOM 1 hitps://MoHypOKH.pd

MIEPEMEHHON U UX PELICHUE




N3o0pakenne pereHus: TMHEHHOTO

80 HEPABECHCTBA M UX CUCTEM Ha YMCJIOBOU MPSIMOU hitps://momypoku.p¢

81 N3o0pakeHue perieHus IMHEHHOTO ) ) https://MoHypoKu.pd
HEPABEHCTBA U UX CHUCTEM Ha YUCJIOBOU MPSIMOI

82 KonTtponpHas pa60T? o temaMm «Hepasencrsa. 1 hitps://MoHypOKH.pd
CucTteMbl ypaBHEHUN»

83 Ilonsarue dbyHKIIUU 1 https://Monypoku.pdh
OO6nacth onpeneneHuss 1 MHOKECTBO 3HAUECHHIM _

84 yHKI 1 https://Monypoku.pdh

85  CnocoObI 3a1aHust QyHKIMIA 1 https://Monypoku.pd

86 I'paduk ¢pyHKIHH 1 https://Monypoku.pd
CaoiicTBa pyHKIIUHU, UX OTOOpakKeHUE Ha _

87 rpadike 1 https://monypoku.pd

88 Urenue u moctpoeHue rpadukoB PyHKITUH 1 https://Monypoku.pdh

89 [Tpumeps! rpadgukoB GYHKIHM, OTpasKAOIINX 1 hitps://MorypOKIP(
peabHbIE MPOIIECCHI

90 DYHKITUH, OTUCHIBAIOIINE MPSIMYIO U 00paTHYIO 1 https://MomypoKu.pd
MIPOTOPIIMOHANIBHBIE 3aBUCUMOCTHU, UX TpaduKu

91 T'unepbona 1 https://Monypoku.pd

92 T'unepbona 1 https://Monypoku.pdh

93 TI'paduk GyHKIUH y = X> 1 https://Monypoku.pdh

94 T'paduk QyHKIUHU y = X> 1 https://mouypoku.pd
Oynkuun Y =X2, Y = X%,y = VX, y = [x[;

95 rpaduueckoe perieHre ypaBHEHUH U CUCTEM 1 https://monypoku.pd
YpaBHEHUI
Oynkunn y =x%,y = X%,y = VX, y = [x[;

96 rpaduueckoe penieHue ypaBHEHUN U CHCTEM 1 https://mounypoku.pd
YPaBHEHUM
[ToBTOpEHNE OCHOBHBIX OHATUI U METOJIOB )

37 KypcoB 7 u 8 kiaccoB, 000011IeHHne 3HaHU I 1 https://momypoxu.p¢
[ToBTOpEHNE OCHOBHBIX OHATUI U METOJIOB )

%8 KypcoB 7 1 8 KiaccoB, 0000IIeHIe 3HAHUN 1 hitps://momypoku.p¢

99 MUroromasi KOHTpOJIbHAs paboTa 1 https://Monypoku.pd
[ToBTOpEHNE OCHOBHBIX NOHATHI U METOJIOB )

100 KypcoB 7 u 8 kiaccoB, 0000I11IeHHue 3HaHU 1 hitps://momypoku.p¢
[ToBTOpEHNE OCHOBHBIX OHATHI U METOJ0B )

101 KypcoB 7 U 8 KiaccoB, 0000IIcHNEe 3HAHUI 1 https://monypoxu.p

102 [ToBTOpEHHME OCHOBHBIX MTOHATUH U METOJIOB 1 https://MoHypoKu.pd

KypcoB 7 u 8 KjaccoB, 0000IIeHNE 3HAHUH




Bo3moxHOCTH

Ne KoJu-Bo
u/n Tema ypoka 4ACOB HCI0JIb30BaHNSA
20P
9 kJacc (ajareopa) 102
1 PanmonansHbIe Yncia, UpparMoHaIbHEIE YHACTA, 1 https:/MomypoKu.pd
KOHEUYHBIC U OECKOHEUYHBIC IECATUYHBIC IPOOH
MHO0XeCTBO IeHCTBUTEILHBIX YNCE;
2  JedCTBUTEIbHBIC YKCIIa KaK OECKOHEUHBIC 1 https://Monypoku.pdh
JECSTUYHBIC TPOOHU
B3anMHO 0/THO3HaYHOE COOTBETCTBUE MEKITY
3  MHOXECTBOM JICHCTBUTEIBLHBIX YUCEN U 1 https://monypoku.pd
MHO>KECTBOM TOYEK KOOPJIMHATHOMN MpsIMOMA
CpaBHeHUE NEUCTBUTEIBHBIX YHCEIL,
4  apudmernyeckue JEUCTBUA C ACHCTBUTEIbHBIMU 1 https://monypoku.pd
JUCIIAMH
5 [TpubnuxE€HHOE 3HaYEHNE BETUYUHBI, TOUHOCTh 1 https://MoHypoKu.pd
MPUOJIMKEHUS
6  OkpyriacHue yucesn 1 https://mounypoxu.pd
7 OxpyrieHue 4ucel 1 https://mouypoku.pd
8 Ilpukuaka v OLICHKA PE3YIbTaTOB BHIUMCICHHMA 1 https://monypoxu.pd
9  Ilpukuaka v OLIEHKA PE3yIbTaTOB BBIUUCICHUMA 1 https://Monypoku.pdh
10 JIunerinoe YPaBHEHHE. Pemenune ypaBHeHUH, 1 https://Mouypoku.pe
CBOASIINXCS K JINHCHHBIM
11 JIunenHoe YPaBHCHMC. Pemenne ypaBHenui, 1 hitps://MOHyPOKH.pd
CBOJSIINXCA K JINHEHHBIM
12 KBagpaTHoe ypaBHeHue. Pemienue ypaBHeHUN, 1 hitps://MoHypOKH.pd
CBOJSIINXCS K KBaJIpaTHBIM
13 KBanparnoe ypaBuenue. Pemenue ypaBHeHui, 1 hitps://MoHypOKH.pd
CBOSIINXCS K KBaJIpaTHBIM
14  bukBajapaTHbIC ypaBHEHHUS 1 https://Monypoku.pd
15 bukBajapaTHbIC ypaBHECHHUS 1 https://Monypoku.pdh
[Ipumeps! penieHnst ypaBHEHUM TPEThER U
16  yeTBEpTOIi CTENECHEW Pa3I0KEHUEM Ha 1 https://monypoku.pd
MHOKHUTEJH
[Ipumeps! penieHnst ypaBHEHUN TPEThER U
17  derBEépToOii cTENEHEN pasyioKEHUEM Ha 1 https://mouypoku.pd
MHOXHUTEITH
18 Pemenue npoOHO-pallMOHATBHBIX YPaBHEHUN 1 https://Monypoku.pd
19 Pemenue npoOHO-pallMOHATILHBIX YPaBHEHUN 1 https://Monypoku.pd
20 Pemenre TekcTOBBIX 3a7a4 anreOpandecKumM 1 https://Momypoku.pd
METOIOM
91 Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM 1 https://MouypoKi.pd

METOI0M




Pemennie TeKCTOBBIX 337124 aareOpandecKum

22 ; .
METOIOM 1 https://Monypoku.pd
KoHntposnbHas pabota 1o Tem
23 P pabo ¢ «¥paBHeHH ¢ 1 https://monypoku.pd
OJIHOM TIEPEeMEHHOI»
YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 _
24 rpadux 1 https://Monypoku.pdh
VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €T0
2 : .
3) Fpadux 1 https://mouypoku.pd
26 Cucrema Byx J'II/II{CI\/'IHBIX YPaBHEHUM C IBYMS 1 hitps://MoHypOKH.pd
MIEPEMEHHBIMU U €€ pelIeHUE
CucremMa qByX JIMHENHBIX ypaB 7
27 ABY R YPABHCHHI € ABYMA 1 https://monypoku.pd
NEPEMEHHBIMU U €€ PEIICHHE
Cucrema AByX JTMHEWHBIX YPABHEHHI C
28 ABY . YPaBHCHHH € ABYMA 1 https://mouypoku.pd
MIEPEMEHHBIMU U €€ PEIICHUE
29 Cucrema nByx J'II/II—{GI\/'IHBIX YPaBHEHUM C IBYMS 1 hitps://MoHypOKH.pd
MIEPEMEHHBIMU U €€ peIICHUE
Pemienue cucrem IByX ypaBHEHHUI, OJHO U3
30  KOTOpPBIX TUHEHHOE, a IPYroe — BTOPOI 1 https://Monypoku.pdh
CTEICHH
Pemenne cucrem IByX ypaBHEHHI, OJHO U3
31 KOTOpPBIX JMHEIHOE, a APYrOe — BTOPOH 1 https://Monypoku.pdh
CTEICHU
Pemenune cucrem aByx ypaBHEHUH, OJHO U3
32  KOTOpPBIX JMHEHHOE, a APYroe — BTOPOH 1 https://Monypoku.pdh
CTETCHU
Pemenune cucrem aByx ypaBHEHUH, OJHO U3
33  KOTOpPBIX JUHEHHOE, a IPYroe — BTOPOM 1 https://Monypoku.pd
CTEIECHH
I
34 pa(pnqecEca;I HUHTEpIIpETalusi CUCTEMBbI 1 https://MorypoKi.pd
YpaBHEHUH C ABYMS IEPEMEHHBIMU
P
35 CIICHHE TEeKCTOBBIX 3aJ1a4 aJIreOpanyecKum 1 https://MomypoKu.pd
crocobom
Pemenune Texcro 3a7a4 aJ
36 IIICHUE TEKCTOBBIX 33J1a4 aJIreOpandeCcKuM 1 https://MoHypoKu.pd
crnocooom
K
37 OHTPOIIbHAS pabota o Teme « CUCTEMBI 1 https://MorypOKH.pd
ypaBHEHUI
38 UmcnoBble HEpaBEHCTBA M X CBOMCTBA 1 https://Monypoku.pd
39 YwcnoBble HEpaBEHCTBA U UX CBOMCTBA 1 https://Monypoku.pdh
40 JIuHeliHble HEPABEHCTBA C OJJHOM NEPEMEHHOM U 1 https://MorypOKH.pd
UX pelIeHUE
a1 JIuneliHble HEPABEHCTBA C OJTHOM MEPEMEHHON U 1 https://MomypoKu.pd

UX pelIeHue




JInHelHbIE HEPABEHCTBA C OJHOU IEPEMEHHOMN U

42 X pelmerie 1 https://Monypoku.pd

43 Cucrembl JHHEHHEIX HEPABEHCTB C OO 1 https://MouypoKi.pd
NIEPEMEHHOU U UX pPEIICHUE

44 Cucremsl JMHEHHBIX HEPABEHCTB C OAHOH 1 https:/MomypoKu.pd
MePEMEHHON M UX PEIICHUE

45 Cucrembl JHHEHHEIX HEPABEHCTB C OJHO 1 https://MouypoKi.pd
NIEpEeMEHHOU U WX PEIICHUE

46 KBanmpaTHbIe HEPaBEHCTBA U UX PEIICHUE 1 https://Monypoku.pd

47  KBanapaTHble HEPAaBEHCTBA U UX PEIICHUE 1 https://Monypoku.pd

48 KBampaTHbIC HEPAaBEHCTBA U UX PEIICHUE 1 https://Monypoku.pd

49  KBajpaTHble HEPAaBEHCTBA U UX PEIICHUE 1 https://Monypoku.pdh

50 KsamgpaTHbIC HEPaBEHCTBA U UX PCIICHHE 1 https://monypoxu.pd

51 ['paduueckas mHTEpHIpETAIMSE HEPABEHCTB U 1 https://MoHypoKu.pd
CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU

50 I'padraeckas maTEpIIpETAIIS HEPABEHCTB U 1 https://Momypok.pd
CHUCTEM HEPABEHCTB C ABYMS NIEPEMCHHBIMH

53 KonTtpoabsHas paboTa o teme «HepaBeHCcTBaY 1 https://Monypoku.pd

54  Keanpatuunas pyHKUUsA, €€ rpaduK U CBOMCTBA 1 https://monypoku.pd

55  Ksangpatuunas ¢pyHkius, e€ rpaduk u CBOMCTBa 1 https://Mmouypoku.pd

56  Ksagpatmunas ¢yHKIius, e€ rpaduk 1 cBOHCTBa 1 https://monypoku.pd

57 [TapaGona, KoOpAMHATHI BEPUTUHBI TAPA0OIIHI, 1 https://MorypoKH.pd
0Cb CUMMETPHH MapadOJIbI

58 [TapaGona, KoOpAMHATHI BEPUTUHBI TAPAOOITHI, 1 https://MorypOKH.pd
0Ch CHMMETPUHU Mapa0OJIbI

59 [Tapabosa, KOOpAMHATHI BEPIIMHBI TAPAOOJIbI, 1 https://MorypoKi.pd
0Cb CUMMETPHH MapadOJIbI

60 [TapaGona, KoOpAMHATHI BEPUTUHBI TAPA0OIIHI, 1 https://MorypOKH.pd
0Ch CHMMETPUHU Mapa0OJIBI

61 [Tapabona, KOOpAMHATHI BEPIUIUHBI 1apa0OJIbI, 1 https://MorypoKi.pd
OCh CUMMETpUH MapaboJIbI

62 [TapaGona, KOOpAUHATHI BEPITUHBI TAPAOOITHI, 1 https://MorypOKH.pd
0Ch CHMMETPHH Mapa0OJTBI
I'paduxu pynkumii: y = kx, y =kx + b, y=k/x, .

63 =X, y=vX, y=I| 1 https://monypoku.pd
I'paduxu Gpyukuuit: y =kx, y = kx + b, y=k/x, .

64 =X, y=vX, y=I| 1 https://Monypoku.pdh
I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, .

65 =, y=vx. y=Ix] 1 https://Monypoku.pdh

L x +h v
66 Ipagucn gymicumit: y =kx, y =kx +b, y=k/x, 1 https://mouypoku.pd

y=X°, Y=VX, y=X|




I'paduku pynkumii: y = kx, y = kx + b, y=k/x,

67 =, y=vx. y=Ix] 1 https://mouypoku.pd

68 FEa‘I’HK_“ (byH_KHHﬁ: y =lo,y =kx+b, y=ldx, 1 https://monypoku.pd
y=X%, y=VX, y=[x|

69 KoHrtponbHas padoTa mo teme «DyHKITAM» 1 https://Monypoku.pd

70  TloHsATHe YUCIOBOM MOCIEI0OBATEILHOCTH 1 https://Mmouypoku.pd

71 3ananue TOCIIENI0BATENbHOCTH PEKYpPpPEHTHOM 1 https://MomypoKu.pd
dopmyoit u hopmynoit N-ro dieHa

79 Apudmernueckas ¥ reoMmeTpruuecKas 1 https://MoHypoKu.pd
IpOrpeccuu

73 ApudmeTrndeckasi U reoMeTpuIecKas 1 https://MorypoKi.pd
MIPOTPECCUU
®opMyIibl N-TO YieHa apuPMETHIECKON U

74  reoMeTpuuYecKOU MPOrpeccHii, CYMMbI IEPBBIX N 1 https://mouypoku.pd
YJICHOB
®opMyIibl N-TO YieHa apuPMETHIECKON U

75 | reoMeTpuuYecKOl MPOrpeccuii, CyMMbI IEPBBIX N 1 https://mouypoku.pd
YJICHOB
®opMyIibl N-TO YieHa apUPMETHIECKON U

76  TEoOMEeTpHUYECKOM MpOrpeccHii, CyMMBbI TIEPBBIX N 1 https://monypoku.pod
YJICHOB
®opMyIibl N-TO YieHa apuPMETHIECKON U

/7  reoMeTpuuYecKOW MPOrpeccuii, CYMMbI TIEPBBIX N 1 https://mounypoku.pd
YJICHOB
dopMyIibl N-TO YieHa apuPMETHIECKON U

/8  reomMeTpuuecKol MPOrpeccuii, CyMMbI TIEPBBIX N 1 https://mounypoku.pd
YJICHOB
N300pakeHne 4IeHOB apuPMETHUECKOMN U

79  reomMeTpHuYeCcKOU MPOTrpecCHii TOUKaMH Ha 1 https://Monypoku.pdh
KOOPJIMHATHOM IJIOCKOCTH
N3o0pakeHne 4jaeHOB apuPMeTHIECKON 1

80 reomeTpuyecKoi MPOTrpecCHii TOUKaMHu Ha 1 https://Monypoku.pd
KOOPJUHATHOM IUIOCKOCTHU

81 JluHelHbIN U SKCIOHEHIIUAJIBHBIA POCT 1 https://Monypoku.pd

82  CrioxHbIe MPOIEHTHI 1 https://monypoku.pd

83  Ciio)HbIE TPOILICHTHI 1 https://Monypoku.pd

84 KontponbHas pabota o teme «HucioBbie 1 https://MomypOKH.pd
MOCIIE0BATEIHLHOCTHY
IToBTOpEeHue, 0000IIEHHE B CHCTEMATH3AIIHS

85  3HaHuii. 3anuCh, CpPABHEHHE, IEHCTBUS C 1 https://monypoku.pd
JEUCTBUTEIHLHBIMH YMCIIAMU, YUCIIOBAS TIpsiMast

86 IToBTOpeHue, 06001IeHHE U CUCTEMATU3AIIUS 1 https://MomypoKu.pd

3HaHUU. [IpoI1IeHThI, OTHOIIEHHUS, POIOPIIUH




87

88

[ToBTOpEeHME, 0O0OIICHNE U CHCTEMATH3AITHS
sHaHui. OKpyTJIeHHe, TPUOIIKEHUE, OIICHKA
[ToBTOpeHue, 0000IICHNE ¥ CUCTEMATU3AITHS

3HaHWU. Penenre TeKCTOBBIX 3a/1a4
apu(METHIECKUM CIIOCOOOM

https://Monypoku.pd

https://Monypoku.pdh

89

90

91

[ToBTOpEHME, 0O0OIICHNE U CHCTEMATH3AITHS
3HaHHU. PellieHne TeKCTOBBIX 3a7a4
apu(PMETHIECKUM CIIOCOOOM

[ToBTOpEeHME, 0600IIEHUE W CHUCTEMATH3AITUS
3HaHUU. PeneHne TeKCTOBBIX 3a/1a4
apu(PpMETHIECKUM CIIOCOOOM

IToBTOpeHue, 0600IIEHHE U CUCTEMATU3AIIUS

3Hanuil. [IpeobpazoBanue anredpanyecKux
BBIPKEHUM, JOMYCTUMBIE 3HAYEHUS

https://monypoku.pd

https://Monypoku.pdh

https://Monypoku.pdh

92

93

94

IToBTOpEHue, 06001IEHHE U CUCTEMATU3ALIUS
3HaHui. [IpeobpazoBanue areGpandeckux
BBIPOKCHHM, TOMYCTUMBIC 3HAYCHUS

IToBTOpeHue, 0600IIEHHE U CUCTEMATH3aIINS
3HaHui. [IpeobpazoBanue anredpandecKux
BBIPOKECHHUMN, IOITYCTUMBIC 3HAUCHUS

[ToBTOpEeHue, 0600IICHNE U CHUCTEMATU3AITUS
sHanuil. [IpeobpazoBanue airedpanyecKux
BBIPKECHUH, TOITYCTUMbIC 3HAYCHUS

https://Monypoku.pd

https://Monypoku.pdh

https://Monypoku.pdh

95

96

97

IToBTOpEeHue, 06001IeHHE U CUCTEMATU3AIIUS
3HaHUU. QyHKIMU: TOCTPOECHUE, CBOMCTBA
M3YYEHHBIX (DYHKIMMA

IToBTOpeHue, 0600IICHHE U CHCTEMATH3aIIHS
3HaHUN. OyHKIMHU: TOCTPOEHUE, CBOMCTBA
M3YYEHHbIX QYyHKIUN

IToBTOpeHue, 06001IeHHE U CUCTEMATU3AIIUS
3HaHUM. OyHKIMU: TOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (QYHKIIHMA

https://Monypoku.pd

https://Monypoku.pd

https://Monypoku.pd

98

99

IToBTOpeHue, 06001IEeHNE U CUCTEMATU3AIIUS
3HaHul. OyHKIHUU: IOCTPOEHUE, CBOMCTBA
M3YUYCHHBIX (DYHKITUH

HrtoroBasi KOHTpoJIbHAS paboTa

https://mMonypoku.pdh

https://Monypoku.pd

100

IToBTOpeHue, 06001IEHNE U CUCTEMATU3AIIUS
3HaHuil. ['paduueckoe penieHue ypaBHeHHUI U
UX CUCTEM

https://Monypoku.pdh

101

102

IToBTOpEeHue, 0000IIEHHE B CHCTEMATH3AIIHS
3HaHuil. ['paduueckoe penieHne ypaBHECHUN U
HX CUCTEM

O00011IEHNE U cUCTEMATH3AIIUS 3HAHUI

https://monypoku.pd

https://Monypoku.pd




Bo3moxHOCTH

Ne Koa-Bo
o/ Tema ypoka YACOB HCMO0JIb30BAHUSA
20P
7 kJaacc (reomeTpus) 68
1  IIpocreiimme reoMeTpHICCKUE 0OBEKTHI 1 https://Monypoku.pd
2  MHOroyroyJpbHUK, JOMaHasi 1 https://Monypoku.pdh
3  CMexHBIC U BEepTUKAIbHBIC YIJIbI 1 https://Monypoku.pd
4  CMexHble U BEPTUKAJIbHBIC YTJIbI 1 https://Monypoku.pd
5  CMexHBIC U BepTUKAIbHBIC YIJIbI 1 https://Monypoku.pd
6  CMexHbIE U BEpTUKAIbHBIC YTIIbI 1 https://Monypoku.pd
7 CMeXHBIE U BEpTUKAIbHBIC YIJIbI 1 https://monypoxu.pd
8  CwmexHbIe U BEepTUKAIBHBIC YTJIbI 1 https://Monypoku.pdh
9 N3mepenne TMHEHHBIX U YTIIOBBIX BEITUYHH, 1 https://Momypok.pd
BBIYHCIICHHE OTPE3KOB U yTIIOB
10 N3mepenne MTMHEHHBIX U YTIOBBIX BETUYHH, 1 https://MoHypoKu.pd
BBIYKCIICHUE OTPE3KOB U YTIIOB
11 N3mepenne TMHEHHBIX U YTIIOBBIX BEITUYHH, 1 https://Momypoku.pd
BBIYHCIICHHE OTPE3KOB U yTIIOB
19 N3mepennie TMHEHHBIX U YTIIOBBIX BETUYMH, 1 https://MoHypoKu.pd
BBIYHCIICHHE OTPE3KOB U yTIIOB
13 [Tepumetp u momaae GUryp, COCTaBICHHBIX U3 1 https://MomypoKu.pd
MPSIMOYTOJIBHUKOB
14 [TepumeTp u mIomane GUTyp, COCTABICHHBIX U3 1 https://MomypoKw.pd
MPSMOYTOJIBHIKOB
15 [TonsiTHEe O paBHBIX TPEYTOJIHHUKAX U 1 https://MomypoKu.pd
MIePBUYHBIC MPEACTABICHUS O PaBHBIX (pUrypax
16  Tpu npu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1 https://monypoku.pd
17 Tpwu npusHaKa paBeHCTBA TPEYTOJIHHUKOB 1 https://mounypoku.pd
18 Tpwu npusHaKa paBeHCTBA TPEYTOJIHHUKOB 1 https://mounypoku.pd
19 Tpwu npusHaka paBeHCTBA TPEYTOJIHLHUKOB 1 https://mouypoku.pd
20  Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1 https://Mmounypoku.pd
21  Tpu npu3Haka paBeHCTBA TPEYTOJIHLHUKOB 1 https://mouypoku.pd
99 [Ipu3HaKu paBeHCTBA IPAMOYTOJIBHBIX 1 https://MouypoKki.pd
TPEYTOJIbHUKOB
23 [Ipu3Haku paBeHCTBA IPSIMOYTOJBHBIX 1 https://Momypoku.pd
TPEYTOJIbHUKOB
24 CBOWCTBO METUAHBI MPSAMOYTOBHOTO 1 https://MouypoKki.pd
TPEYTOJIbHUKA, IPOBEIEHHON K THIIOTCHY3E
o5 CBOICTBO MeTMaHbI MPSIMOYTOIBLHOTO 1 https://Momypoku.pd

TPEYTOJIbHUKA, IPOBENEHHON K TUIIOTEHY3€




PaBHOOGpEHHBIC U PABHOCTOPOHHHE

26 IpeyrobHHIKI 1 https://Monypoku.pd
97 [Ipu3HaKku U CBOMCTBA paBHOOSIPECHHOTO 1 https://MoHypoKu.pd
TPEYTOJIbHHKA
o8 [Ipu3Haky u CBOMCTBA paBHOOEAPEHHOTO 1 hitps://MoHypOKH.pd
TPEYTOJIbHUKA
29 [Ipu3HaKku U CBOMCTBA paBHOOCIPECHHOTO 1 https://MoHypoKu.pd
TPEYTOJIbHHKA
30 HepaBeHcTBa B TeOMETPHH 1 https://Monypoku.pd
31 HepaBeHcTBa B reOMETpUH 1 https://Monypoku.pd
32 HepaBeHCTBa B TeOMETPHH 1 https://Monypoku.pd
33 HepaBeHcTBa B reOMETpUH 1 https://Monypoku.pdh
34  IIpssMOYTOJIBHBIN TPEYTOJIBHUK ¢ yTIIoM B 30° 1 https://Monypoku.pdh
35  IIpssMOYTOJIbHBIN TPEYTOJIBHUK € yTIioM B 30° 1 https://mouypoku.pd
36 KonTtpoarHas paboTa o Teme « TpeyroibHUKI 1 https://Monypoku.pd
37  IlapamienbHbIe NpsIMBbIC, KX CBOMCTBA 1 https://Monypoku.pdh
38  Ilareni mocrynat EBkimmma 1 https://mounypoxu.pd
Hakpect nexarue, COOTBETCTBEHHBIE U
39 oaHOCTOpPOHHHUE YIJIbI, 00pa30BaHHbIC TIPU 1 https://Monypoku.pdh
MEePECCUCHHUH MapaJUICIbHBIX MPSMbIX CEKYIIen
Hakpect nexxarmye, COOTBETCTBEHHBIC U
40  OIHOCTOPOHHHE YTJIbl, 0Opa30BaHHbIE TPU 1 https://mounypoku.pd
MePECEUCHHH MapaJUICIbHBIX MPSMbIX CEKYIIen
Hakpect nexxarye, COOTBETCTBEHHBIC U
41  OgHOCTOPOHHHUE YIJIbl, 00pa30BaHHbIC MTPU 1 https://Monypoku.pdh
MePECCUCHHH MMApaJUICIbHBIX MPSMBIX CEKYIIeh
Hakpect nexarue, COOTBETCTBEHHBIE U
42  OZHOCTOPOHHHUE YIJIBI, 00pa30BaHHbIC TTPU 1 https://Monypoku.pd
MePECEUCHHH MapaJUICIbHBIX MPSMBIX CEKYIIen
Hakpect nexarye, COOTBETCTBEHHBIC U
43  OAHOCTOPOHHHME yTJIbl, 00Pa30BAHHBIE TIPU 1 https://monypoku.pd
MePECEUCHHH MAPAJUICIbHBIX MPSMBIX CEKYIIen
[Tpu3HaK mapaaaeabHOCTH MPSMBIX Yepe3
44  paBEHCTBO PACCTOSHUU OT TOYEK OJHOU MPSIMOM 1 https://Monypoku.pdh
JI0 BTOPOM MPSIMOU
[Tpu3Hak mapaanenbHOCTH MPSMBIX Yepe3
45  paBEHCTBO PACCTOSTHUU OT TOYEK OJHOU MPAMOM 1 https://monypoku.pd
JI0 BTOPOM MPSAMOM
46 CymMa yrJIoB TpEyroJjibHUKa 1 https://Monypoku.pd
47  CymMa yrjoB TpeyrojibHUKa 1 https://Monypoku.pd
48 BuemHue yribl TpEyrojabHUKA 1 https://Monypoku.pd
49  BuemHue yribl TPEYrojabHHUKA 1 https://Monypoku.pd




KonTponbnas padota no teme «IlapannensHsie

>0 IpsSIMBIC, CYMMa YTJIOB TPEYTOJIbHUKAY 1 hitps://momypoku.p¢
51  OxKpy>KHOCTb, XOP/Ibl M IUAMETP, UX CBOWCTBA 1 https://Monypoku.pd
52 KacarenpHas K OKPY>KHOCTH 1 https://Monypoku.pd
53  OKpY>KHOCTb, BIIMCAHHAS B YIOJ 1 https://Monypoku.pd
54  OKpY>XHOCTbH, BOUCAHHAS B yTOJI 1 https://Monypoku.pd
55 Ilonsarue o 'MT, npumMeHeHHEe B 3a/1a4ax 1 https://Monypoku.pdh
56 Ilonsarwme o 'MT, npumMeHeHHE B 3a1a9ax 1 https://Monypoku.pd
57 buccekTpuca v cepeIMHHBIN MEPIICHIUKYJISP 1 https://MoHypoKu.pd
KaK T€OMETPUYCCKUE MECTa TOUYCK
58  OxpyXHOCTb, OTIMCAHHAS OKOJIO TPEYTOJIHHUKA 1 https://monypoku.pd
59  OKpY)XHOCTb, OITMCAHHASI OKOJIO TPEYTOJbHUKA 1 https://Monypoku.pdh
60  OKpy>XHOCTb, BIHICAaHHAS B TPEYTOJIbHUK 1 https://monypoxu.pd
61  OKpy>XHOCTb, BIMCaHHAs B TPEYTOJIbHUK 1 https://Monypoku.pdh
62  Ilpocrteitmue 3a1a9u Ha TOCTPOSHUE 1 https://monypoku.pd
63  IlpocTeiimme 3a/1aun Ha MOCTPOCHUE 1 https://Monypoku.pdh
64 KoHntposnbHas padorta o teme «OKpyKHOCTb U 1 hitps://MouypoKupe
KpyT. ['eoMeTpryecKre MOCTPOCHHS
65 HOBTOp?HI/Ie 1 000011IeH1e 3HAaHUI OCHOBHBIX 1 hitps://MorypOKIP(
MOHATHM M METOJIOB Kypca 7 Kiracca
66 Hroropas KOHTpOJIbHAs padoTa 1 https://Monypoku.pd
67 HOBTOp?HHG 1 0000111eH1e 3HAaHUI OCHOBHBIX 1 https://MorypOKH.pd
MIOHATHM M METOJIOB Kypca 7 Kiracca
68 HOBTopE:HI/Ie 1 000011IeHHEe 3HAaHUI OCHOBHBIX 1 https://Mouypoku.pe
TOHSITUWA U METOAOB Kypca 7 Kiacca
e Kou1-B0 Bo3moxkHOCTH
u/n Tema ypoka 4ACOB HCI0JIb30BAHMS
20P
8 kuacc (reometpusi) 68
1 Ilapamienorpamm, ero nNpu3HaKu U CBOMCTBA 1 https://Monypoku.pd
2  Ilapannemorpamm, ero mpu3HaKu U CBOHMCTBA 1 https://Monypoku.pd
3  Ilapannenorpamm, ero npu3Haku U CBOMCTBA 1 https://Monypoku.pdh
YacTHble ciTyyan mapajijiesiorpaMMoB
4  (OpsSMOYTOJILHUK, poMO, KBaJpaT), NX MPU3HAKU 1 https://monypoku.pd
1 CBOMCTBA
YacTHble ciIydyan napaijieiorpaMMOB
5  (IpsAMOYTOJBHUK, pOMO, KBaJIpaT), UX MPU3HAKU 1 https://Monypoku.pdh

U CBOMCTBA




YacTtHble ciyyau napajuieorpaMMoB

6  (mpsAMOyTONBHUK, POMO, KBaIpaT), UX MPU3HAKH 1 https://monypoku.pd
1 CBOMCTBA

7 Tpanenus 1 https://Monypoku.pd

8  PaBHOOOKas M MPSIMOYTOJIbHAS TPANCIIUH 1 https://Monypoku.pd

9  PaBHOOOKas ¥ NMPSMOYTOJIbHAS TpaneIuu 1 https://mMonypoku.pd

10 MeToxa yaBoeHHs] MEAUAHbI 1 https://Monypoku.pd

11  IlenTpanbHas CUMMETPHS 1 https://Monypoku.pdh
KonTtponbsHas paboTta o Teme

12 <<qe”fgpéXYFOJfLHHKH>) 1 https://Monypoku.pdh

13 Teopema daneca u Teopema o 1 https://MoypOKH.pd
MIPOTIOPITMOHANIBHBIX OTPE3KAX

14  Cpennsis IMHUS TPEYTOJIbHUKA 1 https://monypoxu.pd

15  Cpennsis quHUS TPEYTOJIbHUKA 1 https://Monypoku.pdh

16  Tpamenus, ¢€ cpeaHsss TUHUS 1 https://mounypoxu.pd

17  Tpanenus, e€ cpeaHsis TUHUS 1 https://Monypoku.pdh

18 IIpomopimoHaabHBIE OTPE3KH 1 https://mounypoxu.pd

19 IlpomnopiimoHaabHbIE OTPE3KH 1 https://Monypoku.pdh

20 IleHTp Macc B TPEYTOJIbHUKE 1 https://mounypoku.pd

21 IlomgoOHBIE TPEYTOIBLHUKH 1 https://Monypoku.pdh

22  Tpwu npu3Haka noa00us TPEYroJbHHKOB 1 https://mounypoxu.pd

23  Tpwu npu3Haka moa00us TPEYroJbHIUKOB 1 https://Monypoku.pd

24  Tpu npu3Haka Mmoao0us TPEYroJIbHHKOB 1 https://Monypoku.pdh

25 Tpwu npu3Haka moa00us TPEyroJbHUKOB 1 https://Monypoku.pd

26 [TpumeneHre o100 TIPH PEIICHUN 1 https://MomypoKw.pd
MPaKTUYECKUX 3a1a9

27 Kontponbnas padora o teme «IlogoOHbIe 1 https://MorypOKH.pd
TPEYTOJIbHUKINY

28  CsoiicTBa MmIoMmMAaaeH TEOMETPUICCKUX PUTYP 1 https://Monypoku.pd

29 dopMyJIbI IS UIOIIAAU TPEYTOJIbHUKA, 1 https://MomypoKu.pd
rapajsuiesiorpaMmma

30 dopMyIIBl AT TLIOMIAIN TPEYTOJIbHUKA, 1 https://MouypoKi.pd
rapajuiesiorpaMmma

31 dopMyIIBl AT TLIOMIAIN TPEYTOJIbHUKA, 1 https://MouypoKki.pd
napajuiesorpamma

32 dopMyIIbl AJIS IUIOMAN TPEYTOJIbHUKA, 1 https://Momypoku.pd
rapajuiesiorpaMmma

33 dopMyIIBl AT TLIOMIAIN TPEYTOJIbHUKA, 1 https://MouypoKki.pd
napajuiesorpaMmma

34  BplunciaeHue IIomaaei CI0KHBIX GUTyp 1 https://Monypoku.pd

35 Ilnomanmm duryp Ha KieT4aTol Oymare 1 https://monypoku.pd




36  Ilnomramm moao0HBIX HHUTYP 1 https://Monypoku.pd
37  Ilnomaau mogo0HBIX QUTYD 1 https://Monypoku.pdh
38  3amaum ¢ MPaKTHUCCKHUM COJICPIKAHHEM 1 https://Monypoku.pd
39  3amgauM ¢ MPaKTUYECKUM COJEP>KaHUEM 1 https://Monypoku.pd
40 Pemenue 3amau € IOMOIIBIO METO/IA 1 hitps://MoHypOKH.pd
BCIIOMOTaTEJILHOH TUTOIIAIH
41 KonTtpoasHas paboTa no Teme «llnomaaby» 1 https://Monypoku.pdh
42  Teopema Iludaropa u eé mpuMeHeHHE 1 https://Monypoku.pd
43 Teopema I[ludaropa u e€ npuMeHeHHE 1 https://Monypoku.pdh
44  Teopema IIudaropa u eé npuMeHEHHE 1 https://Monypoku.pd
45 Teopema I[ludaropa u e€ npuMeHeHUE 1 https://Monypoku.pdh
46 Teopema IIudaropa u eé nmpuMeHEHHE 1 https://mounypoxu.pd
Omnpenenenre TPUTOHOMETPUUECKUX (DYHKIIHIMA
47  OCTPOTO yIiia MPSMOYTOIBHOTO TPEYTONbHHKA, 1 https://MoHypoKu.pd
TPUTOHOMETPUUECKHE COOTHOIIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
48  OCHOBHOE TPUTOHOMETPHUUCCKOE TOXKICCTBO 1 https://mounypoxu.pd
49  OCHOBHOE TPUTOHOMETPUUYECKOE TOXKICCTBO 1 https://Monypoku.pdh
50 OcHOBHOE TPUTOHOMETPHUECCKOE TOXKICCTBO 1 https://mounypoku.pd
51 KontposnbHas pabota o teme «Teopema 1 https://MomypoKu.pd
[Tudaropa u Hayasa TPUTOHOMETPUNY
50 BHI/IcaHHBIGVI/I UEHTPAILHBIC YIIIBL, YTOI MEKY 1 https://MomypoK.pd
KacaTeJIbHON U XOpI0i
53 BHI/IC&HHBIGVI/I LUEHTP/ILHBIE YIIIBL, YTOI MEKLY 1 https://MomypoKu.pd
KacaTeJIbHON U XOpI0i
54 BHI/IC&HHBIGUI/I UEHTPAILHBIE YITIBL, YTOI MEKILY 1 https://MomypoKu.pd
KacaTelIbHON U XOpI0i
55 VYriabl MeXIy XOpJaMu U CEKyLIUMU 1 https://mounypoku.pd
56  Yruel MeXIy XOpJAaMy U CEKYIITMMHU 1 https://Monypoku.pd
57 Brcannsie n OTHCAHHBIC YETHIPEXYTOJILHUKH, 1 https://MomypoKu.pd
WX MPU3HAKH U CBOMCTBA
58 Bnucannsie u OTHCAHHbIE YEeTHIPEXYTOIBHUKH, 1 https://Momypoku.pd
WX MPU3HAKU U CBOMCTBA
59 Bnucannsie u OTTHCAHHbIE YeTHIPEXYTOIBLHUKH, 1 https://MouypoKki.pd
WX MPU3HAKH U CBOMCTBA
[IppuMeHeHne CBOMCTB BIIMCAHHBIX U ONMKMCAHHBIX
60  YeThIPEXYTONHHUKOB MIPH PEIICHUU 1 https://monypoku.pd
T€OMETPUYECKUX 3a]1ad
[IppuMeHeHne CBOMCTB BIIMCAHHBIX U ONMKMCAHHBIX
61  4eThIPEXYTONHHUKOB IIPH PEIICHUU 1 https://mounypoku.pd

ICOMCTPHUUCCKHUX 3ada4




B3anMHoe pacnosoxeHue JByX OKpYKHOCTEH,

62 OBIIIIE KACATEBHBIE 1 https://Monypoku.pd

63 Kacanue okpyxHOCTEH 1 https://Monypoku.pd
KoHnTtponbHas padota 1mo Teme « YTIIbl B

64  okpyxHOCTU. BicanHbpie U onEICaHHBIC 1 https://monypoku.pd
YETBIPEXYTOJILHUKIY
IToBTOpEHHE OCHOBHBIX MOHSATUH U METOJIOB _

65 KypcoB 7 u 8 Ki1accoB, 0000IIIcHHEe 3HAHUHT . hitps://mouypoxi.pd

66 HrToropas KOHTpOJbHas padoTa 1 https://Monypoku.pd
IToBTOpEHNHE OCHOBHBIX MOHSATUH U METOJIOB _

67 KypcoB 7 U 8 Ki1accoB, 0000ITICHHE 3HAHUH . hitps://mouypoxi.pd
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB )

68 KypcoB 7 u 8 kiaccoB, 000011IeHrue 3HaHU I 1 https://momypoxu.p¢
e Kou-Bo Bo3moxkHOCTH
/i Tema ypoka 4ACOB HCMO0JIb30BAHUSA

20P
9 kaacc (reomeTpusi) 68
OmnpeneneHre TPUrOHOMETPUYECKUX (DYHKIIHIMA _
1 Y108 0T 0° 70 180° 1 https://Monypoku.pdh
2 DopMyJIbl NPUBEICHUS 1 https://Monypoku.pdh
3 Teopema KOCHHYCOB 1 https://Monypoku.pdh
4 TeopeMa KOCUHYCOB 1 https://Monypoku.pd
5 Teopema KOCHHYCOB 1 https://Monypoku.pdh
6 TeopeMa cuHyCOB 1 https://Monypoku.pd
7 Teopema cuHycoB 1 https://Monypoku.pdh
8 TeopeMa cuHyCOB 1 https://Monypoku.pd
9 HaxosxneHnve JyIMH CTOPOH U BEJTUYHH YTJIOB 1 https://MomypoKw.pd
TPEYTOJIbHUKOB
10 Pemienue TpeyroabHUKOB 1 https://Monypoku.pd
11 Pemienue TpeyroibHUKOB 1 https://Monypoku.pd
12 Pemienue TpeyroabHUKOB 1 https://Monypoku.pd
13 Pemienue TpeyroibHUKOB 1 https://mMonypoku.pd
14 [IpakTUueckoe mMpuMEHEHNE TEOPEM CHHYCOB U 1 https://MorypOKH.pd
KOCHHYCOB
15 [TpakTHueckoe MpUMEHEHNE TEOPEM CHHYCOB H 1 https://MouypoKki.pd
KOCHHYCOB
16 KoHnTtponbHas padora o teme «Perrenue 1 https://MomypoKu.pd
TPEYTOJTBHUKOB)
17 [TonsaTre o nmpeodpa3zoBaHUM MOI00MS 1 https://Monypoku.pd
18 CoOTBETCTBEHHBIE 3JIEMEHTHI TTOJOOHBIX (HUTYD 1 https://Monypoku.pdh




19 CoOTBETCTBEHHBIE 3JIEMEHTHI TIOJIOOHBIX (PUTYD 1 https://monypoku.pd
Teopema o mpon3BeIcHUN OTPE3KOB XOP/I,

20 TeopeMa O MPOU3BEICHUH OTPE3KOB CEKYIIHX, 1 https://Monypoku.pdh
TeopeMa O KBaJipaTe KacaTeabHOU
TeopeMa o0 mpou3BeACHUH OTPE3KOB XOP]I,

21  Teopema 0 MPOU3BEACHUHN OTPE3KOB CEKYIIIHX, 1 https://monypoku.pd
TeopeMa 0 KBaJIpare KacaTeIbHON
Teopema o pon3BeIcHUN OTPE3KOB XOP/I,

22 TeopeMa O MPOU3BEJICHUH OTPE3KOB CEKYIIHX, 1 https://Monypoku.pdh
TeopeMa O KBaJipaTe KacaTeabHOU
[IpumeHenue TeopeM B pEICHUT

23 P P P 1 https://monypoku.pd
TC€OMETPHUYSCKUX 33134
[Ipumenenue Teope eue

24 DHMCHCHHE TCOPEM B PEIICHIH 1 https://mouypoku.pd
TCOMETPUUYECKHX 3a]1a4
[Ipumenenue T M B peIlICHU

25 P © TCOPEM B PEHICHITH 1 https://monypoku.pd
T€OMETPUYECKUX 3a]1a4
KoHntposbHas padoTta o teme

26  «IIpeoOpazoBanue momoous. MeTpudeckue 1 https://monypoku.pd
COOTHOIICHHSI B OKPYKHOCTH
Onpenenenue BeKTOpoB. duznueckuii

27 PeAl SKTOPO SHHCC 1 1 https://Monypoku.pdh
T€OMETPUYECKUI CMBICIT BEKTOPOB

28 Crno’keHHe W BRIYUTAHUE BEKTOPOB, YMHOKCHHUE 1 https://MomypoKw.pd
BEKTOpa Ha YHCIIO

29 Crno’keHHe W BRIYUTAHNUE BEKTOPOB, YMHOKCHUE 1 https://MomypoKu.pd
BEKTOpa Ha YHCIIO

30 Crno)xeHre 1 BHIYUTAaHUE BEKTOPOB, YMHOKEHUE 1 https://MomypoKu.pd
BEKTOpa Ha YHCIIO
Pa3znoxenue BekTopa 1o

31 FIOICHHC BEKTOPA 110 ABYM 1 https://mouypoku.pd
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatel BekTopa 1 https://mouypoku.pd
Cka O€ MPOU3BEICHUE

33 KaJIIPHOE TIPOU3BEICHUE BEKTOPOB, €r0 1 https://MomypoKu.pd
MIpUMEHEHNE IS HAX0XKICHUS JIJTUH U YTJIOB

34 CkansipHOe TTPOU3BEICHUE BEKTOPOB, €T0 1 https://Momypoku.pd
MpUMEHEHNE JJISI HAX0XKJICHUS JIJTUH U YTJIOB

35 Pemenue 3a1au ¢ moMOIIBIO BEKTOPOB 1 https://mMonypoku.pd

36 Pemienue 3a1a4 ¢ MoMoIib0 BEKTOPOB 1 https://Monypoku.pd
[IpuMeHeHre BEKTOPOB IS PEIICHUS 3a1a9 _

37 - 1 https://mouypoku.pd

38 KontponbHas pabota o reme « BekTopbi» 1 https://monypoku.pd

39 JlekapToBbI KOOPAMHATHI TOUEK Ha MJIOCKOCTH 1 https://Monypoku.pdh

40 YpaBHeHHE TPSIMO 1 https://Monypoku.pd

41 VYpaBHeHHE TpsSAMO 1 https://monypoxu.pd




42 YpaBHEeHHE OKPYKHOCTH 1 https://Monypoku.pd
43 KOOpI[I:IHaTI)I TOYEK MMepPECeUeHUsT OKPYKHOCTH U 1 https://MoHypoKu.pd
IpSIMOH
44 Meton KoopAMHAT IIPU PELICHUN 1 https://MouypoKu.pd
T€OMETPUYECKUX 3a1a4, MPAKTHUECKHUX 3a/1a4
45 MeTo KOOpAMHAT TIPU PEIICHUN 1 https://MoHypoKu.pd
TeOMETPUUYECKUX 3a/1a4, MPAKTUICCKUX 3a/1ad
16 Meton KoopAMHAT IIPU PELICHUN 1 https://MouypoKu.pd
T€OMETPUYECKUX 3a7a4, MPAKTHUSCKHUX 3a/1a4
47 KonTponbHas pabota o Teme «JlekapToBbI 1 https://MoHypoKu.pd
KOOPAWHATHI HA TIIIOCKOCTH
48 [TpaBuIBEHBIC MHOTOYTOJIEHUKH, BEIYACIICHUE UX 1 https://Momypok.pd
AJIEMEHTOB
49 Hucno . JinHa OKPYKHOCTH 1 https://Monypoku.pd
50  Ywucno m. /InwHA OKPYKHOCTH 1 https://Monypoku.pd
51 JImMHa 1yTH OKPY>KHOCTH 1 https://Monypoku.pd
52 Panuannas mepa yria 1 https://Monypoku.pd
53 [nomanp Kpyra, CEKTOpa, CErMEHTa 1 https://Monypoku.pd
o4 [Tmomane Kpyra, CeKTOpa, CErMeHTa 1 https://Monypoku.pd
55 [nomanp Kpyra, CEKTOpa, CErMEHTa 1 https://Monypoku.pd
56 [ToHsTHE O NBUKEHUU TIJIOCKOCTH 1 https://Monypoku.pd
57  TlapannenbHbIN IEPEHOC, TOBOPOT 1 https://monypoku.pd
58 [TapanienbHBIN nepeHoc, MOBOPOT 1 https://Monypoku.pd
59  TlapannenbHbIN IEPEHOC, TOBOPOT 1 https://mounypoku.pd
60  IlapamrensHBII IEpEHOC, TOBOPOT 1 https://monypoku.pd
61 [IprmeHeHue IBMKEHUM MPU PEIICHUM 3a]1a4 1 https://Monypoku.pd
KoHnTtponbsHas padorta o remam «IIpaBuibHbIE
62 MHOTOYTOJIbHUKHU. OKPYKHOCTh. JIBUXKEHUS 1 https://Monypoku.pdh
TIJIOCKOCTH
[ToBTOpeHue, 06001IeHNE, CUCTEMATHU3AIUS
63 3HaHu. 3MepeHre reoMeTpuYeCcKiX BEJIMUUH. 1 https://Monypoku.pdh
TpeyrojibHUKU
IToBTOpeHue, 0600IIeHHE, CHCTEMATH3aITUS
64 3HaHui. [lapannenbHbie U epIeHANKYISPHBIC 1 https://monypoku.pd
psiMbIC
IToBTOpeHue, 06001IeHNE, CHCTEMATU3AIIUS
65  3Hanuil. OKpy>KHOCTh U KpYT. [ 'eomeTpuueckue 1 https://mouypoku.pd
MIOCTPOCHHUS. YTJIbl B OKPYKHOCTH
66 Ntorosast KOHTpoOJIbHAS paboTa 1 https://mMonypoku.pd
IToBTOpeHue, 0600IIeHHE, CHCTEMATH3AITUS
67 3HaHU. BriucaHHbIE U OMUCAHHBIE OKPYKHOCTH 1 https://mounypoku.pd

MHOI'OYIroJIbHHKOB




[ToBTOpEeHME, 0600IICHNE, CHCTEMATH3AITIS

68 — 1 https://Monypoku.pd
e Kou1-Bo Bo3moxkHOCTH
u/n Tema ypoka 4ACOB HCIOJIb30BAHUA

20P

7 ky1acc (BepOAATHOCTh M CTATHCTHUKA) 34

1  IlpencraBieHue TaHHBIX B TaOJIUIIAX 1 https://Monypoku.pd

9 [IpakTrueckre BHIYUCICHUS TI0 TA0TMIHBIM 1 https://MomypoKu.pd
JTAHHBIM

3 N3Bneyenre v UHTEpIIpeTaIs TaOJIMIHBIX 1 https://MomypoKu.pd
JTAHHBIX

4 Tlpaktrueckas padota « Tabmuib» 1 https://Monypoku.pdh
['padraeckoe mpeACTaBICHUE TaHHBIX B BUIC

S5  KpPYroBBIX, CTOJOMKOBBIX (CTOJIOYATHIX) 1 https://Monypoku.pdh
JTUarpaMm

6 Urenue u nocrpoenue quarpamm. [Ipumepsr 1 https://MoHypoKu.pd
neMorpaduyecKux JuarpaMmm

7 Ilpaktmueckas padota «/{uarpamMmbiy 1 https://monypoxu.pd

8  UYwucnorsie Habophl. CpegHee apudMeTHIECKOE 1 https://Monypoku.pdh

9  Ywucnossie HaOopbl. CpenHee apuMeTHIECKOe 1 https://Monypoku.pd

10 Menuana yuciioBoro Habopa. Y cTONIMBOCTD 1 hitps://MOHyPOKH.pd
METUAHBI

11 Menuana yncioBoro Habopa. Y cTOHYMBOCTh 1 https://Mouypoku.pe
MeTUAHBI

12  Tlpaktnueckas pabota «CpeqHue 3HAaUCHUS» 1 https://Monypoku.pd
HawnGosnbiiee 1 HauMeHbIIIee 3HAYCHUS

13 YUCI0BOTO Habopa. Pazmax 1 hitps://mouypox.pd
HauGomnbiiee 1 HauMeHblIee 3HaYEHUS

14 YUCI0BOTO Habopa. Pazmax 1 hitps://mouypox.pd
HauGomnbiiee 1 HauMeHbIIee 3HaYEHUS

15 YUCII0BOr0 Habopa. Pazmax 1 hitps://momypoku.p¢
KonTtponbsHas paborta no remam

16  «IIpencraBnenue nanHbix. OnucarenbHas 1 https://Monypoku.pdh
CTaTUCTHKA»

17 | CnywaitHasi "BMEHYHUBOCTD (TTPUMEPHI) 1 https://mouypoku.pd

18 Yacrora 3HaYeHUN B MAaCCUBE JIAaHHBIX 1 https://Monypoku.pdh

19 I'pynmupoBka 1 https://Monypoku.pd

20 T'mcrorpammbi 1 https://Monypoku.pd

21 T'mcrorpamMmbI 1 https://Monypoku.pd




[TpakTrueckas pabora «Ciy4daiinas

22 J3MEHUIBOCTEY 1 https://mouypoku.pd
23 ['pad, BepumHa, pedbpo. [IpencraBnenue 3anauu 1 https://MoHypoKu.pd
C IoMoIIbIo rpada
24 CreneHb (BaJIEGHTHOCTB) BepIIMHBL. Ynciio pédep 1 https://MouypoKu.pd
¥ CyMMapHasi CTeTIeHb BepiuH. L{enb u 1muki
o5 ens u muki. [1yTe B rpade. [Ipencrasienue o 1 https://MomypOKH.pd
CBsI3HOCTHU rpada
26  IlIpencraBienue 00 OpUECHTUPOBAHHBIX Ipadax 1 https://Monypoku.pd
27 | CnydaiiHbIN OMBIT U CIy4aiiHOE COOBITHE 1 https://Monypoku.pd
BepositHOCTB M yacToTa coObITHS. POb
28  MaJOBEpOSTHBIX U MPAKTUICCKU JOCTOBEPHBIX 1 https://Monypoku.pdh
COOBITHI B IPUPOJIE U B OOILIECTBE
29 Moneta u UrpabHas KOCTb B TEOPHHU 1 https://Momypok.pd
BEPOSITHOCTEH
30 [Ipaktrueckas pabora «HactoTta BeIMaaeHUs 1 https://MomypoKu.pd
opJa»
KontponrHas pabota no temam «Ciryyaiinas
31 w3menuuBocTh. [’ padber. BepostHOCTB 1 https://Monypoku.pd
CIIy4aitHOT'O COOBITHSI
32 [ToBTOpenue, o6o0menue. [Ipencrapnenue 1 https://MomypoKu.pd
JTAHHBIX
33 [ToBTOpeHnue, 06001meHne. OnucareapHast 1 https://MorypoKi.pd
CTaTUCTHKA
34 HOBTOP@HHC, 06001eHre. BeposaTtHOCTH 1 https://MomypoKu.pd
CITy4aiHOTO COOBITHS
No Kou1-B0 Bo3MoxkHOCTH
w/n Tema ypoka 4ACOB HCI0JIb30BAHUA
0P
8 Kki1acc (BepOSITHOCTDH M CTATUCTUKA) 34
1 [IpeacraBnenne nanubix. OnucarenbHas 1 https://Momypoku.pd
CTaTUCTHKA
2 CrnyyaiiHasg n3MeHUUBOCTh. CpeTHHE YNCITIOBOTO 1 hitps://MomypoKH.pd
Habopa
3  Chyuaiinbie coObITHs. BEpOSATHOCTH M 4aCcTOTHI 1 https://monypoku.pd
4 Krnaccrueckue Mojienu TeOpruu BEPOSTHOCTEH: 1 https://MouypoKki.pd
MOHETA ¥ UTpaJIbHAsl KOCTh
5  OtkioHEHUS 1 https://Monypoku.pd
6 Jlmcmepcus yuciaoBoro Habopa 1 https://Monypoku.pd
7/ CranmapTHOE OTKJIOHEHHE YHCJIOBOTO Habopa 1 https://monypoku.pd
8  Jlmarpammbl pacceMBaHMs 1 https://Monypoku.pd




9  MHO0XECTBO, TOJAMHOKECTBO 1 https://Monypoku.pd

10 Omnepaiu HajJi MHOXECTBAMU: 00bEIMHEHUE, 1 https://MouypoKi.pd
nepecevyeHue, JOmoJTHEHUE
CaoiicTBa omeparuii HaJi MHOKECTBAMH:

11  mepemecTHTENIbHOE, COUeTaTENhHOEC, 1 https://monypoku.pd
pacmpenenuTeaIbHOE, BKITFOUCHUS

12 I'paduueckoe npeycTaBiIeHUE MHOXKECTB 1 https://Monypoku.pdh
KonTponbhas pabota no temam «CTaTUCTHKA. _

13 MHOIKECTED) 1 https://Monypoku.pdh

14  DnemenTtaphbie coObITUsA. CirydaiiHble COOBITHS 1 https://Monypoku.pd
b :

15 JIaroNpHATCTBYIOLIHE dIEMEHTapHbIE cOOBITHS 1 https://MomypoKu.pd
BepositHoCTH COOBITHI

16 BJIaFOHpI/IHTCTBYIOIHI/I? AJIIEMEHTapHbIE COOBITHSI. 1 https://MomypoKu.pd
BeposiTHocTH cOOBITHIA

17 OMBITHI € PaBHOBO3MOKHBIMHU IEMEHTAPHBIMA 1 https://Mouypoxi.pd
coObITusiMU. Ciry4aifiHbIN BEIOOD
OMBITH ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU _

18 coobiTusiMu. CityyaliHbIi BEIOOD 1 https://momypoxu.p¢
[IpakTuueckas pabota « OMbITHI €

19  paBHOBO3MOXHBIMH AJIEMEHTAPHBIMU 1 https://Monypoku.pdh
COOBITHSIMU

20  JlepeBo 1 https://monypoku.pd
CBoiicTBa iepeBa: €IUMHCTBEHHOCTD MyTH,

21  cymiecTBOBaHUE BUCSYEH BEPIIMHBI, CBA3h 1 https://mounypoku.pd
M@y YHCJIOM BEPIIUH U YUCIOM pEOep

22  IlpaBWiIO YMHOXCHUS 1 https://Monypoku.pd

23 IlpaBuiio yMHOXEHUS 1 https://Monypoku.pd

24  TIpOoTHBOMOJIOKHOE COOBITHE 1 https://Monypoku.pdh

o5 Juarpamma Ditnepa. (36BG,HHHGHHG U 1 https://MorypOKH.pd
repeceueHne COObITUI
H . D

26 ©COBMECTHEIE coObrTus. opmyna cioKeHus 1 https://Mouypoxi.pd
BEPOSITHOCTEH
H . D

97 CCOBMECTHEIC coObITus. opmyna ciaoKeHus 1 https://MouypoKki.pd
BEPOSITHOCTEH

8 [IpaBuiio yMHOXEHUSI BEPOSITHOCTEN. Y CIIOBHAS 1 https://MomypOKH.pd
BeposiTHOCTh. He3aBucumbie coObITHS
IT 7.

29 PaBUII0O YMHOKCHHS BEPOSITHOCTEH. Y CIIOBHAS 1 https://MouypoKki.pd
BeposITHOCTh. He3aBrucruMbie COOBITHS

30 [IpencragiieHne cIy4aiHOrO YKCIEPUMEHTA B 1 https://MoHypOKH.pd
BHJIC JIepeBa
n .

31 peACTaBJICHUE CIIyYaiHOTO SKCTIICPUMEHTA B 1 https://MouypoKki.pd

BUJIE JepeBa




Kontponbsnas pabota mo temam «Ciy4yaiiHbie

32 coObrTusi. BepositHocTh. ['padp» . hitps://momypoku.p¢
33 [ToBTOpenue, o606menue. [IpencraBnenue 1 https://MoHypoKu.pd
naHHbIX. OnucaTenbHasi CTAaTUCTHKA
34  IloBropenue, o6o6meHue. I'padm 1 https://Monypoku.pd
e Kou1-B0 Bo3moxkHOCTH
u/n Tema ypoka 4ACOB HUCIO0JIb30BAHUA
0P
9 ky1ace (BEPOSATHOCTb M CTATHCTHKA) 34
1  TIlpencraBieHue JaHHBIX 1 https://Monypoku.pd
2  OmnmcaTenbHas CTATHCTHKA 1 https://Monypoku.pd
3  Omnepauuu Hag COOBITUSIMHU 1 https://Monypoku.pd
4  He3aBUCUMOCTbH COOBITHIA 1 https://Monypoku.pd
5  KomOuHaTOpHOE MPaBUIIO YMHOKCHUS 1 https://Monypoku.pd
6 HepeCTaH9BKH. @®aktopuran. CoyeTaHus ¥ YUCIIO 1 hitps://MomypoKu.pd
coueTaHui
7  Tpeyronpuuk Ilackams 1 https://monypoxu.pd
[Ipaktuueckas pabora «Beruucnenue
g  BEPOATHOCTEH C HCMONL30BAHUEM 1 https://MomypoKu.pd
KOMOWHATOPHBIX (PYHKITUN IEKTPOHHBIX
TaOJIUID
I'eomerpuueckas BepoITHOCTh. CaydailHbIN
9  BBIOOp TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3 1 https://Monypoku.pd
OTpe3Ka, U3 YT OKPYKHOCTH
I'eomeTpuueckast BeposiTHOCTh. CityyaiiHbII
10  BwIOOpP TOUYKHM U3 PUTYPHI HA TIOCKOCTH, U3 1 https://Monypoku.pd
OTpe3Ka, U3 YT OKPYKHOCTH
I'eomeTpuueckast BeposiTHOCTh. City4ailHblil
11  BbIOOp TOUKM U3 PUTYPHI HA TIJIOCKOCTH, U3 1 https://mouypoku.pd
OTpe3Ka, U3 AYTU OKPYKHOCTH
I'eomerpuueckas BeposITHOCTb. CiaydailHbIN
12 BBIOOp TOUKHM U3 PUTYPHI HA TIIOCKOCTH, U3 1 https://Monypoku.pdh
OTpe3Ka, U3 AYTH OKPYKHOCTH
13 I/ICHI)ITaHI/IUe. VYcnex u Heynaua. Cepus 1 https://MomypOKH.pd
WCIIBITAaHUH JI0 TIEPBOTO yCIexa
14 I/IcanaHHf:. VYcenex n Heynava. Cepus 1 https://MorypOKH.pd
WCIIBITAaHUH JI0 TIEPBOTO yCIexa
15 I/IcanaHHf:. VYcenex n Heynava. Cepus 1 https://MorypOKH.pd
WCITBITAaHUH JI0 TIEPBOTO yCIiexa
16 Ucnbrranus bepuynnu. BepositHoctr coObITHi B 1 hitps://MoHypOKH.pd

cepuH UCIbITaHui bepHyium




Ucnbrranus bepuynu. BepostHoctr coObITHi B

17 cepuH UCIbITaHui bepHyium 1 https://monypoxu.p

18 Ilpaktuueckas pabora «Mcnbitanus bepHym 1 https://Monypoku.pd

19 Cnyyaiinas BEJIMMHMHA M PACIIPE/ICIICHNE 1 https://MouypoKu.pd
BEPOSTHOCTEH

20 MaTehfaTHquCKoe OKHJIAHUC U JUCTICPCHSI 1 https://MouypoKi.pd
CITy4aifHOM BEIIMYUHBI

21 [TpumMepsl MaTeMaTHIECKOTO OXKUIAHUS KaK 1 https://MomypoKw.pd
TEOPETUYCCKOTO CPEIHETO 3HAYCHUS BEIMYHNHBI

22  TlonsATue 0 3aKOHE OOJIBIIUX YUCETT 1 https://Monypoku.pd

23  H3mepeHue BEpOSATHOCTEH C IIOMOIIBIO YacTOT 1 https://Monypoku.pd

24  TlpuMeHeHHE 3aKOHA OOJIBIIUX YUCETT 1 https://Monypoku.pdh

o5 O0o0061enne, cucTeMaTH3aIns 3HAHHIA. 1 https://MorypOKi.pd
[IpencraBieHue TaHHBIX

26 O00011IeHNE, CHCTEMATH3AIIHS 3HAHHUIA. 1 https://MomypoKu.pd
OrnucartenpbHasi CTaTUCTHKA
O0o0061Ienne, cHCTEMaTH3aINs 3HAHUIA.

27 IlpencraBnenue naHHbIX. OnucaTeabHas 1 https://Monypoku.pdh
CTaTHUCTHUKA

28 O06o06menue, CI/ICTCN\I}&TI/IS&IL[I/ISI 3HAHUIL. 1 https://MorypoKi.pd
BeposTHOCTh C1ydaitHOro COOBITHS
O06o001IeHNe, CUCTEeMaTH3alMs 3HAHUI.

29  BeposATHOCTBH CIIy4aitHOTO COOBITHS. DJIEMEHTHI 1 https://Monypoku.pd
KOMOMHATOPHUKHU
O0o0611eHne, cucTeMaTH3aIus 3HAHHH.

30 SHCME_II{TBI K’OM6I/IHaTOpI/IKII;II . hitps://mouypoxi.pd
O00011IeHNE, CHCTEMATH3AIHS 3HAHHUIA.

31 DnemenTsl komOMHATOpPHKU. CIydaiiHbIC 1 https://Monypoku.pd
BEJIMYMHBI U PacipeieIeHuUs

32  Hroroas KOHTpOJIbHasI paboTa 1 https://Monypoku.pd

33  O06ob6mieHme, cUCTeMaTH3aIUs 3HAHUHA 1 https://monypoku.pd

34  OO6oO0meHue, cucTeMaTH3alls 3HaHUHA 1 https://Monypoku.pd




B ¢denepanbHbIX M peruoHaiIbHBIX MNPOLEAYpax OLEHKH KadecTBa OO0pa3oBaHUs
UCIOJIb3YeTCsl MepedyeHb (KOAU(PHUKATOP) pachpelleIeHHbIX MO Kiaccam MNpOBEPsSEeMbIX
TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS OCHOBHOM 0O0pa30BaTENbHOW MPOrpaMMBbl
OCHOBHOTI'0 0011IeT0 00pa30BaHUs U JIIEMEHTOB COACPKAHUS 10 MaTEMaTHKE.

IIposepsiemvle mpebosanus Kk pe3yibmamam 0C80eHUs OCHOBHOU 00PA308aMeNbHOL

npoepammsl (5 Kracc)

Kon [IpoBepsiemblie IpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MPOBEPSEMOTO 00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIIETr0 00pa3oBaHus
pe3yabpTaTa
1 Uwncna v BEIYUCIICHHUS
1.1 [lonumMaTh W MPaBUWIBHO YNOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMU
1.2 CpaBHUBaTh W YHOPAIOYMBATH HATypalbHbIE YHUCJA, CPAaBHUBATH B
MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE ApOOH, AECATUYHbIE APOOHU
1.3 CooTHOCUTHh TOYKY Ha KOOpPAWMHATHOM (YUCIOBOM) mpsiMON ¢
COOTBETCTBYIOIIUM €l YHUCIOM M H300pakaTh HaTypaibHbIE 4HCIIA
TOYKaMH Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOM
1.4 BrinonssaTe apudmeTndeckue ASUCTBUS C HATYpaJIbHBIMH YUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEUIITUX CIyYasiX
1.5 BhINIOJIHATE MPOBEPKY, NPUKUAKY Pe3yJIbTaTa BEIYMCICHUN
1.6 OKpyIJISITh HATYpaJIbHBIC YHCIIA
2 PelieHne TEKCTOBBIX 3a/1a4
2.1 PemaTe TekcTOBBIE 331aUM apUPMETHUECKUM CITOCOOOM U C TOMOUIBIO
OpraHM30BaHHOI'0 KOHEYHOTr0 nepedopa BCeX BO3MOYKHBIX BAPUAHTOB
2.2 Pemiats 3a1auu, comepxauye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYHHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1IEHA, KOJIMYECTBO, CTOMMOCTh
2.3 Hcnonp30BaTh KpaTKUE 3alMCH, CXEMbI, TaOJIUIbI, 0003HAYCHUS TPH
pelICHUH 3a1a4
2.4 [Tonp30BaThCs OCHOBHBIMU €AMHUIIAMH HW3MEPEHUsS: IIEHbI, MAacChl,
paccTosiHUs, BPEMEHH, CKOPOCTH, BhIpaXaTh OJHU €AUHUILIBI BETUYUHbI
yepes3 Apyrue
2.5 N3BnekaTh, aHaIM3UPOBATh, OLIEHUBATh MH(POPMAIIUIO, TPEACTABICHHYIO
B Talnuile, Ha CTOJNOYATOW  JuarpaMMe, WHTEPIPETHPOBATH
MPEACTABJICHHbBIC JAHHbIE, UCIIOIb30BaTh JAHHBIE IPH PEIICHUH 3334
3 Harnsinnas reometpust
3.1 [Tonp30BaThCA TEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MpsAMasi, OTPE3OK,
Jy4, YroJl, MHOTOYT'OJIbBHUK, OKPYHOCTb, KpYT
3.2 [TpuBOAUTH MPUMEPHI 0OBEKTOB OKPYKAIOLIET0 MUPa, UMEIOIIHNX (HopMy
M3YUYCHHBIX T€OMETPUUECKUX DUTYD
3.3 Hcnonb3oBaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C YIJIaMH: BEpILHUHA

CTOPOHA; C MHOTOYTOJIbHUKAaMH: yTOJ, BEPIINHA, CTOPOHA, IUArOHalb; C
OKPY>KHOCTBIO: PaJIMyC, IUAMETP, LIEHTP




3.4

N300paxxath n3y4eHHbIE T€OMETPUUYECKHE (PUTYPhl HA HEIMHOBAHHOMN U
KJIeTYaToOl Oymare ¢ mOMOILBIO LIUPKYJIS U JIMHEUKHU

3.5

HaxoauTe JuMHBI OTPE3KOB HEMOCPEJICTBEHHBIM H3MEPEHUEM C
MOMOIIBI0 JIMHEHKH, CTPOUTHh OTPE3KH 3aJlaHHOW JIMHBI, CTPOUTH
OKPY>KHOCTbh 33JJaHHOT'0 pajuyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYTOJIbHUKA, KBaapara
JUISl UX IOCTPOEHHSI, BBIYHUCIICHHMS] TUIOIIAN U IEPUMETPA

3.7

Boluncisats nepuMerp u Iiomaabs KBajapara, npaMoyTroiabHUKa, GUuryp,
COCTABJICHHBIX W3 TMPSMOYTOJBHUKOB, B TOM uyucie ¢uryp,
M300pKEHHBIX HA KJIETYaTON Oymare

3.8

[Tonp30BaTbCsi OCHOBHBIMM MCTPHUYCCKMMHN CINMHHIAMH HN3MCPCHUA
JJIMHBI, INIOIIaAW; BBIPAKATh OJJHH CAWHUIIBLI BCJIMYHNHBI YCPC3 NPYIHUC

3.9

Pacno3naBate mapaienenumnesn, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO:
BepmMHa, peOdpo, TpaHb, M3MEPEHUSA;, HAXOAWTh H3MEpPEHUS
napajuiesienuneaa, Kkyoa

3.10

Boruncnats 00b€M KyOa, mapajijiesienurneia no 3aJaHHbIM U3MEPEHUSM,
110JIb30BAThCS EAMHUIIAMU U3MEpPEHUs 00bEMa

3.11

Pemarts HecIOXHBIC 3aJa4u Ha U3MCPCHHUC I'COMCTPHUUCCKHUX BCINYMH B
MMPAKTHYCCKHUX CUTYAIIHAX

IIposepsiemvbie snemenmul cooepaicanus (5 Knacc)

Kon

[TpoBepsieMblil 2JIEMEHT COJIEpKAHUS

HarypanpHble uncna u HyJb

1.1

Harypanbnoe uncno. Psg Hatypansabix umcen. Yucno 0. M3o0pakeHue
HATYpaJbHBIX YMCEJ TOYKAMHU Ha KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOA

1.2

[TosuunonHnas cucrema cuuciieHus. Pumckas nHymepauus. [lecstuunas
CHUCTEMA CUHCIICHUS

1.3

CpaBHeHHE HaTypalabHBIX YUCEI, CDABHEHHUE HATYPAJIbHBIX YHACEII C HYJIEM.
Okpyrienue HaTypaabHbIX YHACEI

1.4

CrnoxxeHnue, BBIYMUTAHHE, YMHOXCEHHE W JICJICHWE HATYPaJbHBIX YHCEIL.
CBOHMCTBO HyJS TpU CIOXKEHHH, CBONCTBA HYyJS W EAWHULBI TPHU
yMHOXeHHH. [lepemecTuTenbHOe M coyeTaTelbHOE CBOMCTBA (3aKOHBI)
CIOKEHUSI M YMHOXEHMS, paclpeleIuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHUSI

1.5

Ucnonp3oBanne OyKB miis 0003HAUYECHHMs] HEM3BECTHOT'O KOMIIOHEHTA M
3aMuCcH CBOMCTB apu(PMETHIECCKUX JICHCTBHM

1.6

Jlenutenn M KpaTHBIC YHCIA, Pa3jI0KEHHE Ha MHOXKUTENH. [IpocTeie u
coctaBHble uncna. [Ipusznaku aenumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTATKOM

1.7

Crenenb ¢ HaTypaJdbHBIM IOKA3aTEJIEM. 3alUCh YKMCIa B BUAE CYMMBI
pa3psIHBIX CIAaraeMbIX

1.8

HucnoBoe BbIpaxkeHHE. BpIUKMCIEHME 3HAYEHUN YKCIIOBBIX BBIPAXKECHUM,
MOPSIAOK BBINOJIHEHUS JCUCTBUU. M Cnonb30BaHWE MPU  BBIYUCICHUSIX




NEPEMECTUTCIIBHOIO M COYCTATCIBHOTI'O CBOMCTB (SaKOHOB) CJIIOXKCHUA U
YMHOXCHHS, paClIipCACIUTCIbHOIO CBOMCTBA YMHOXCHUA

Hpobu

2.1

[IpencraBienne o nApoOM Kak CHOCOOE 3amMUCU  YacTH BEJIIUYUHBL.
OO6bikHOBeHHBIE IpoOu. [IpaBunbHbIC U HETIpaBUIIbHBIE ApoOu. CMenanHas
IpoOb, IPEICTABIICHUE CMEIIIAHHON IpO0H B BUAC HEMPABWIBHON IPOOH U
BBIJICJICHHE I11€JI0W YaCcTH YHCJIa U3 HEMpaBWIbHOW apodu. M3o0pakenue
Ipo0el TOUKaMH Ha YMCIIOBOM MPSIMOM

2.2

OcHoBHOe cBoicTBO poou. CokparieHue apooeit. [lpuBenenue apodbu k
HOBOMY 3HaMmeHaTes0. CpaBHEHHE 1pooOeit

2.3

CrnoxeHde W BBIUMTAHUE JpoOeH. YMHOXKEHHE M JeJjeHue apoOeH,
B3aMMHO-00paTHBIC JApoOu. HaxoxaeHrne 4yacTu 11eJI0To U IEJI0T0 MO0 €ro
YacTH

2.4

Hecsatuunas 3anuck npoOei. IlpencraBnenue necaTuyHol IpoOU B BHUIE
00bIKHOBEHHOM. M300pakeHne AeCATUUHBIX JpoOei TOUKaMH Ha YUCIOBOM
npsimoid. CpaBHEHHE JIECSITUYHBIX JpoOeit

2.5

Apudmerrnueckue AEUCTBUS C JECATHYHBIMU JApoOsiMu. OKpyrieHue
JECATUYHBIX APOOeit

Pemenne TEKCTOBBIX 3aJa4

3.1

Pemenne TEKCTOBBIX 3aJa4 apI/I(i)MeTI/ILIeCKI/IM CIIocoooM

3.2

Pemenue nornueckux 3amad. Pemenue 3agad nepeObopoM BCeX BO3MOXKHBIX
BapuaHTOB. Vcnosib30BaHuE NpH pelIeHUH 331a4 Ta0IHUI] U CXEM

3.3

Pemenne 3amad, comepxamux 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIWMYHMHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh. EAMHUILIBI
M3MEPEHUS: MacChl, 00bEMA, 1IEHBI, PACCTOSIHUS, BDEMEHH, CKOPOCTH. CBSI3b
MEXAY €IMHULIAMU U3MEPEHUS KaXK/I0M BETUYUHBI

3.4

Pemrenre oCHOBHBIX 3a7a4 Ha IPOOH

3.5

HpeI[CTaBHeHI/IC JaHHBIX B BUJC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMm

Harnsinnas reomerpust

4.1

Harnsnnaele npencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsAMas,
OTpE30K, JIyd, YroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT. YTOI.
[IpsAMO¥i, OCTPBIN, TYTIOW U PA3BEPHYTHINA YIJIbI

4.2

JlnuHa oTpe3ka, METPUYECKUE €IWHMUIbI JIUHBL. J[IuHa JOMaHOM,
IIEPUMETP MHOTOYTOJIbHUKA. MI3MepeHne u MOCTPOEHUE YIJIOB € IIOMOILBIO
TPaHCIIOPTUPA

4.3

Harnsnaeie mpeacraBienns o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK; O pPAaBEHCTBE HUTYP

4.4

N3o0paxkenne ¢uryp, B TOM uuciae Ha kierdatond Oymare. [loctpoenue
KOH(MUrypaluii U3 4YacTeil NpsMOH, OKPY>KHOCTH Ha HEJIMHOBAHHOU U
kinetyatod Oymare. Vcnosb3oBaHWe CBOMCTB CTOPOH U YIJIOB
OpsIMOYTOJIbPHUKA, KBaApaTa

4.5

[Imomaae MpSAMOYTOJbHMKA M MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
OPSIMOYTOJIbHUKOB, B TOM 4HuCe (QUIYyp, M300paKEHHBIX HA KIIETYATOU
oymare. EquHuibl n3mMepenus mionaam

4.6

Harnsimaple  mpencTaBieHUss O MPOCTPAHCTBEHHBIX  (UTypax:




NpsIMOYTOJIbHBIN TMapajuienenumnesn, Ky0, MHororpaHHuku. M3o0paxenue
OPOCTEUIINX MHOTOIpaHHUKOB. Pa3BépTku Kyba M mnapajuienenumnesaa.
Coznanue mojieneit MHOrOrpaHHUKOB (U3 Oymaru, mpoBOJIOKH, TUTACTHIIMHA
U IPYTUX MaTEepPHaJIOB)

4.7 OO6BEM TPSIMOYTONIBHOTO Tapajuienenunena, kKyda. EnuHuiel nsmepeHus
00BbéMa
IIposepsiemvle mpebosanus Kk pe3yibmamam 0C80eHUsl OCHOBHOU 00PA308aMeNbHOL
npoepammsl (6 kracc)
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMUs
pe3yabpTara
1 Yucna v BBIYUCICHUS

1.1 3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUAAMU YHCEI
U CIoco0aMu MX 3alKcH, NEPEXOJIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM
(dbopMBbI 3aMKCH Yucia K APYyrou

1.2 CpaBHUBaTh U yHOPSAIOUMUBATH II€JIbIE 4YHCIA, OOBIKHOBEHHBIC U
JIECATUYHBIC IPOOU, CpPAaBHUBATH YKCJIA OJHOTO U PA3HBIX 3HAKOB

1.3 BrInonHsTh, coYeTast yCTHbIE U MUCbMEHHBIC TPUEMBI, apU(PMETHUECKUE
JEUCTBUS C HATYPAJIbHBIMU M EIbIMU YHCIIaMH, OOBIKHOBEHHBIMHU U
JNECATUYHBIMH ~ JIPOOSIMU, TIOJIOKHUTEIBHBIMA U OTPHUIATEIIbHBIMU
YUCJIAMH

14 Briuncnarh 3HaU€HHUS] YUCIOBBIX BBIPAKEHUH, BBITIOIHATh MPUKUIKY U
OLICHKY pe3yJbTaTa BbIYUCICHHUH, BBINOJIHATH MpeoOpa3zoBaHUs
YHUCJIOBBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(hMETHUUECKUX AEHCTBUI

1.5 OKpyTJISTh 1eNIbIe YUCIa U JeCATHYHBIC APOOH, HAXOIUTh MPUOIMKCHUS
qHCell

1.6 COOTHOCUTH TOUKY Ha KOOPJMUHATHOW MPAMOU C COOTBETCTBYIOLIUM €M
YUCJIOM M H300pa)kaTh 4YMClia TOYKAMH HAa KOOPAMHATHOW TMIPSIMOM,
HaXOJUTh MOAYJIb YUCTIA

1.7 CoOTHOCUTP TOYKY B NPSAMOYTOJBHOM CHCTEME KOOpPAMHAT C
KOOpJIHWHATAMH 3TOU TOUKHU

1.8 OKpyTIJISITh 1eNbIe YUCa U JEeCATUYHbIC APOOH, HAXOIUTh MPUOTUKEHUS
qrcell

2 UwncnoBbie 1 OYKBEHHBIC BHIPAKCHHS

2.1 [TorumaTte U ynmoTpeOsTh TEPMUHBI, CBS3aHHBIC C 3alKUCHIO CTEMEHU
YHUClia, HAXOUTh KBAJPAT U KyO YKMCIIa, BBIYUCISITh 3HAYCHUS YHCIOBBIX
BBIPAKEHUMN, COAEPKAIIMX CTETICHU

2.2 [Tonb3oBaThCs MpU3HAKAMU JEITMMOCTH, PACKJIAAbIBaTh HATypajbHbIC
YKCJIa HA MTPOCThIE MHOKUTEIU

2.3 [Tonb3oBaThCsA MacITabOM, COCTABJISITH NPONOPLHUH U OTHOLIEHUS

2.4 Hcnonb3zoBaTh OYKBbI Jjis  OOO3HAUYEHHMs] 4HUCEN TPU  3alUCU

MaTCMaTH4YCCKHUX BprEDKGHI/II\/JI, COCTaBJIAITh 6YKBeHHBIe BBIPAKCHHUA H




bopMyJIbl, HAXOJIUTh 3HAYEHHUS OYKBEHHbBIX BBIPAKEHUN

2.5

HaXO,III/ITB HEHU3BECTHBIM KOMITIOHCHT PAaBCHCTBA

Pemmenue TeKCTOBBIX 3a1a4

3.1

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 331a9H apU(PMETHISCKUM CITOCOOOM

3.2

Pemarn 3aJ1a4u, CBS3aHHBIC C OTHOIICHHCM, IPOIOPIHUOHAJIBbHOCTBIO
BCJIMYMH, INPOUOCHTAMH, pPCIIaTb TpU OCHOBHBLIC 3ajla4M Ha I[pO6I/I n
IMPOLCHTHI

3.3

Pemate 3amaum, cojepskaiue 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYHHBIL:
CKOpPOCTb, BpEeMs, pacCTOSHUE, II€HY, KOJUYECTBO, CTOUMOCTb,
MPOU3BOIUTEIILHOCTD, BpeMs, 00bEM  palboTHI, UCIIOJIb3YSI
apu(pMeTHYecKue JEeUCTBUS, OIEHKY, TMPUKHUIKY; I[OJb30BATHCS
eIMHUIIAMU U3MEPEHUsI COOTBETCTBYIOIINX BEITUYMH

3.4

CocTaBiaTh 6YKB€HHBIG BBIPAXKCHHA 110 YCIIOBHUIO 3ad49M1

3.5

N3Bnekats uHGOpMaIKIO, IPECTABICHHYIO B Ta0MUIIaX, HA JIMHEHHOM,
cToyi0yaTol  WIM  KpYroBOod  JuarpaMmax, HHTEPIPETUPOBATH
MPEJICTABJICHHBIC TAHHBIE, UCTIOJIb30BATh JAHHBIC MPH PEIICHUHN 33]1a4

3.6

[IpencraBnare uHQOPMAMIO C TIOMOIIBI0 TAaONIWIl, JUHCHHOM W
CT0JIOYATOMN AMArpamMm

HaI‘JUI,Z[HaH IreoMCTpuAa

4.1

[TpuBOANTH MPUMEPHI 0OBEKTOB OKPYKAIOLIET0 MUPa, UMEIOIIHNX (HOpMy
U3YYEHHBIX TF€OMETPHUYECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (UTYD,
IPUMEPBI PABHBIX U CUMMETPUYHBIX (PUTYD

4.2

N300paxkatb ¢ MOMONIBIO ILMPKYJIA, JMHEWKH, TPAHCIOPTHUpA Ha
HEJIMHOBAaHHOM W KJIeT4yaTol  OyMmare  HM3y4eHHbIE  ILIOCKUE
reoMeTpuyeckue pUrypsl 1 KOH(OUrypaluuu, CHMMETPUYHbBIE (DUTYPBI

4.3

[Tonb30BaThCA TE€OMETPUYECKUMM TOHSATUSMH: PABEHCTBO (uryp,
CUMMETPHSI; UCIIOJIB30BATh TEPMUHOJIOTHIO, CBA3aHHYKO C CUMMETPUEH:
OChb CUMMETPHH, LEHTP CUMMETPHUU

4.4

HaxoauTe BeNMYMHBI YIVIOB U3MEPEHUEM C IOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIBI 3aJaHHOW BEJIMYMHBI, [TOJIB30BAThCA NIPU PELICHUH 3a/1a4
rpagyCHOM MEpPOM YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIN, MPSIMOM,
Pa3BEPHYTHIN U TYNOW YIJIbI

4.5

BoaucnsaTe 1avMHy JOMaHOW, TEPUMETP MHOTOYTOJIBHUKA, TTOJIb30BATHCS
€IMHUIIAMH W3MEPEHUS JINHBI, BBIPAXKATh OAHW €IWHUIBI U3MEPEHHUS
JUTMHBI Yepe3 APyTrue

4.6

Haxonurte, UCIIOnb3ysi 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOYKAMH, OT TOUYKH JI0 IPSIMOM, JUTMHY ITYTH HA KBAJIPATHOU CETKE

4.7

Beraucnsate momanas (Guryp, COCTaBICHHBIX W3 MPSIMOYTOJIHHUKOB,
WCIIOJIB30BaTh pa30ueHuEe Ha MPSMOYTOJILHUKH, Ha PaBHBIC (UTYPHI,
JNOCTpauBaHWE [JI0 MOPSMOYIOJIbHUKA, TMOJIb30BaThCSI OCHOBHBIMHU
€IMHUIIAMH U3MEPEHUS TUIOIIAIA, BRIpAXKATh OAHU €IUHULIBI U3MEPECHUS
TJIONIAJM Yepe3 APYTrue

4.8

Pacno3naBaTh Ha MOJENSIX M HM300pAKEHUSX MUPAMUIY, KOHYC,
IUJMHIP, HUCIOJb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pedpo, TIpaHb,
OCHOBAHME, pPa3BEPTKA




4.9

N300paxkath Ha KjieTyaTo Oymare NpsiMOYroJIbHBIN MapajuieIenunes

4.10

Boluncnate  00bEM  MPSAMOYTOJIBHOTO — Napajienenunena, Kyoa,
M10JIb30BAThCSl OCHOBHBIMU €IMHUIIAMU U3MEPEHHUS 00bEMA
4.11 PemaTe HeCIOXKHBIE 33/]a4M HA HAXOXKJICHUE TEOMETPUUECKUX BEJIMYUH
B MIPAKTUYECKUX CUTYaILUSIX
IIposepsiemvbie snemenmul cooepoicanus (6 knacc)
Kox [TpoBepsiemMblii 37IEMEHT COJCP KAHMUSI
1 HarypanbHble uncna
1.1 Apudmernueckne IEHCTBUS C MHOTO3HAYHBIMU HATYPAJTbHBIMA YHCIIAMHU.
YucioBble BBIPAKEHHS, MOPAJOK JEHCTBUM, HCIOIb30BAHUE CKOOOK.
Hcnonb3oBaHre Ipu BHIYUCICHUSIX IEPEMECTUTEIIBHOTO U COUETATEIIHBHOTO
CBOMCTB CIIO)KEHUS M YMHOXEHHMs, paclpeleInuTeIbHOTO CBOMCTBA
YMHOKEHHUSI
1.2 OkpyrieHue HaTypaJbHbIX YUCET
1.3 Jlenutenu u KpaTHbIE YKCIa, HAUOOIBIINUNA OOIUHN TeTUTENh U HAUMEHBIIIEe
oO1ee kpaTHoe. [{enrMocTh CYMMBI M IPOU3BEICHHUSI
1.4 JleneHue ¢ ocTaTkoM
2 Jpobu
2.1 OObIkHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JIpOOU, COKpallleHUe IpoOeil.
CpaBHeHHUe U yropsiiouuBaHue apooeit
2.2 Pemienue 3aau Ha HAXOXKJIEHUE YACTH OT IEJIOTO U IEJIOr0 MO €ro 4acTH.
Jpo6GHOE YnCII0 KaK pe3ysIbTat JeJIeHHs
2.3 [IpeacraBnenue naecATUYHOM JpoOM B BUIE OOBIKHOBEHHOW ApoOM U
BO3MOXHOCTb MPEJCTaBICHUSI OOBIKHOBEHHOMW ApOOH B BUJE NECITHUHON
2.4 Jlecatnunple poOM W MeTpUuecKas cucteMa wmep. ApudMeTHIecKue
JNEUCTBUSL U YKCIIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUUHBIMU
apo0siMu
2.5 OtHomienue. JleneHue B JaHHOM OTHOIIEHWU. MacmTab, npomopius.
[IpruMeHenne mponopUHii PYU PELIEHNH 3a4a4
2.6 [Tonatre npoueHTa. BelunciaeHrne npoieHTa OT BEJIMYMHbBI U BEJIMYHUHBI IO
e€ mporeHTy. BeipaxkeHue NpoIEeHTOB ACCATUYHBIMU Jpo0siMu. Perenue
3a/1a4 Ha MPOLEHTHI. BbIpaxkeHne OTHONIEHUS BEJIMYHUH B IPOLICHTAX
3 [TonoxuTeNnbHbIE U OTPULIATEIIbHBIC YUCTIA
3.1 [TonmoxutenbHbIE U OTpULATENbHBIE Yucia. Llenbie yncia. Monyinp yucina,
reoMeTpudecKas MHTeprnpeTauss MoayJisa yucia. M3o0paxeHue uucen Ha
KOOPAMHATHOM npsiMoi. YuncitoBble mpoMexXyTKH. CpaBHEHHE YHCEN
3.2 Apudmernyeckue IEUCTBUS C TOJOXKUTEIbHBIMU W OTPHUIATEIbHBIMU
quCcJIaMU
3.3 [IpssmoyroJibHast cucTeMa KOOpAMHAT Ha MIOCKOCTH. KoopauHaTel TOUKM Ha
miockoct, adcuucca u opauHara. l[loctpoenwe Touek u Quryp Ha
KOOPAWHATHOW MJIOCKOCTH
4 bykBEHHBIE BBIpQXKEHHUSI




4.1

[Ipumenenne OyKB [Jii 3alUCH  MaTE€MaTUYECKUX BBIpAXEHUH U
npeaioxkenuit. CBolicTBa apudMETHYECKHX JIeUCTBUUA. bBykBeHHBIC
BBIPAKEHUS U YUCJIOBBIE TOJICTAHOBKHU. byKBEHHbBIEC pABEHCTBA, HAXOK/ICHHE
HEHU3BECTHOTO KOMIIOHEHTA

4.2 ®opmynsl, GOpMyYIIBI IEPUMETPA U TUIOIIAIU MPSIMOYTOJIbHUKA, KBaApaTa,

00bEMa mapauienenuiena u Kkyoa
5 Penrenue TekCcTOBBIX 3a1a4

5.1 Pemienne TeKCTOBBIX 3a/1a4 apu(PMETHUECKUM CITOCOOOM

5.2 Pemenue nornueckux 3anay. Pemenue 3aau nepedbopoM BceX BO3MOKHBIX
BapUAHTOB

5.3 Pemenue 3amad, coiepkalux 3aBUCUMOCTH, CBS3BIBAIOUIUX BEIMYMHBIL:
CKOpPOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOJUTEILHOCTb, BpeMs, 00bEM paboThl. EquHUITEI H3MEpeHus: MacChl,
CTOUMOCTH, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH. CBSA3b MEXKIY EIMHHUIIAMU
M3MEPEHHS KQK/I0M BETUIHHBI

5.4 Pemenne 3amay, CBS3aHHBIX C OTHOIICHHEM, IPOMOPIMOHATHEHOCTHIO
BEJIMYMH, POIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOH M MPOLICHTHI

5.5 OneHka ¥ NpUKHUIKa, OKpyrieHue pesyibrata. CocraBieHHuE OyKBEHHBIX
BBIPQXKEHUI 10 YCIOBHUIO 3a/1a4H.

5.6 [IpeacraBienre AaHHBIX C MOMOIIBIO Tabmuil U auarpamm. CrtoiOdarbie
auarpaMmMbl. YTeHUE KPYroBbIX JUarpaMm

6 Harmsimaast reometpust

6.1 Touka, mnpsmas, OTpe30K, Jyd4, Vyroji, JOMaHasi, MHOTOYTOJbHHUK,
9eTHIPEXYTOJIbHUK, TPEYTOIBHHUK, OKPY>KHOCTD, KPYT

6.2 B3aumHoe pacmonokeHue ABYX MNPSIMBIX Ha TUIOCKOCTH, MapajieibHbIE
psiIMbI€, IEPIEHANKYJISIPHBIE TPSIMbIC

6.3 N3mepenne pacCTOSHUM: MEXIy IBYMs TOYKAMH, OT TOYKH IO IPSMOW,
JUTMHA MapUIpyTa Ha KBaJIpaTHOM CETKE

6.4 M3MepeHne U moCTpOEHUE YIJIOB € MOMOIIBIO TPAHCIOPTHPA

6.5 Buapl TpeyroJbHUKOB: OCTPOYTOJBHBIN, MPSMOYTOJIBHBIN, TYITOYTOJIbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUHI

6.6 YeTpip€xyronpHuk. IIpsAMOYrosbHHMK, KBajpaT: HCIOIb30BaHUE CBOWCTB
CTOPOH, YTJIOB, THaroHajaen

6.7 N3o0paxkenne reomeTpuueckux GUTyp Ha HEJIMHOBaHHOW Oymare c
UCIIOJIb30BAaHUEM  ITUPKYJIS, JIUHEHKH, yTOJIbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4aTol Oymare

6.8 [TepumeTp MHOTOYTOJILHUKA

6.9 [lonsitue  mnomamu  QuUrypbl, E€OUHULBI  U3MEpPEHUs  IUIOMIAJIH.
[Tpubnuxénnoe u3MepeHue miomaad Guryp, B TOM YUCIE Ha KBaAPaTHON
CETKE

6.10 [TpubanxEHHOE N3MEpPEHNe JUTMHBI OKPYKHOCTH, TIJIONIA/IN Kpyra

6.11 CummMmertpus: LeHTpajibHasi, oceBas H  3epkainbHas. llocTpoeHue
CUMMETPUYHBIX HUTYD

6.12 Harnsiaueie MPEACTABIICHUS 0 MPOCTPAHCTBEHHBIX durypax:

napajuiesenunen, Kyo, mprusma, TupamMuaa, KOHycC, IWJIWHAP, map U chepa.




N3o00paxxenne  mpocTpaHCTBEHHBIX  ¢uryp. Ilpumepsr  pa3BépTok
MHOTOTPAaHHHMKOB,  [miuHApa W  koHyca. Co3manme  Mojenei
IPOCTPAaHCTBEHHBIX (puryp (U3 OyMaru, IpOBOJIOKH, MJIACTHINHA U IPYTHX
MaTepraoB)

6.13

[Tonsitne 06bEéMa, emUHUIIBI U3MepeHns 00béMa. OOBEM TIPSIMOYTOILHOTO
napajuienenunena, kyoa

IIposepsiemvle mpebosanus Kk pe3yibmamam 0C80eHUsl OCHOBHOU 00PA308aMeNbHOL

npoepammsl (7 Kiacc)

Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0pa30BaTebHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3ynbTara
1 Yucna v BBIYUCICHUS

1.1 BbINONHATB, cOYeTast yCTHBIE U MUCbMEHHbBIE TPUEMBIL, apU(PMETUUECKUE
JICHCTBHS C pallMOHATBHBIMU YHCIAMH

1.2 HaxonuTth 3Ha4eHUs YMCIOBBIX BBIPAKEHUH, TPUMEHSITH Pa3HOOOpa3HbIC
CrocoObl M TPUEMBI BBIYMCICHUS 3HAUYCHUM JPOOHBIX BBIPAXKECHH,
coJieprKalX OOBIKHOBEHHBIE U IECATUYHBIE IpOOHU

1.3 [lepexoguts OT onHOM (opMBI  3amuMcu YWceN K  JApyrou
(mpeoOpa3oBbIBaTh  JECATHUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JI€CATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUYHYIO ApOOb)

1.4 CpaBHHBATh M YIIOPSIOYMBATH PAITMOHAIBHBIC YHCIIA

1.5 OKpyrnsaTe yucna

1.6 BBITIONHATS TPUKUAKY W OICHKY pe3yJibTaTa BBIYMCICHHM, OIEHKY
3HAYEHUU YHCIIOBBIX BBIPAKECHUM. BBINOIHATE JEUCTBUSA CO CTEIIEHSIMH C
HATypaJbHBIMH MOKAa3aTeIsIMU

1.7 [IpuMeHsATh TpPU3HAKK JCIUMOCTH, pAa3l0KEHHWEe Ha MHOXKHUTEIH
HATypPaJbHBIX YUCEI

1.8 Pemath  mpaKkTHKO-OpUEHTHUPOBAaHHBIE  3aJaud,  CBS3aHHBIE  C
OTHOIIIEHWEM BEJIMYHH, MPOTIOPIIMOHATBHOCTHIO BETUYHH, MPOIIEHTAMH,
UHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a7a4 C YIETOM OTpaHUICHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMbBIX OOBEKTOB

2 AnreOpandeckre BhIpOKCHHS

2.1 Hcnonp3oBaTh  anreOpandyeckyrd TEPMHUHOJOTHUIO U  CHMBOJIHKY,
IPUMEHATH €€ B IPOollecce OCBOCHMs yUeOHOro MaTepuasa

2.2 Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKEHUH MPHU 3aTaHHBIX 3HAUYCHUSIX
ePEeMEHHBIX

2.3 BoinonHsaTh  TpeoOpa3oBaHUs LETOT0 BBIPAKEHUS B  MHOTOYIIECH
pHUBEICHHEM TOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

2.4 BEIMONMHAT YMHOKEHHE OHOYJICHA HAa MHOTOUYIEH W MHOTOYJICHA Ha
MHOTOWICH, NPUMEHATh (OPMYJIBI KBaJpaTa CyMMBI W KBajpara
pa3HoCTH




2.5

OcylecTBIATh pa3sioKEHUE MHOTOWICHOB Ha MHOYKHUTEIN C TOMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, IPYIIUPOBKH ClaraeMbix,
npuMeHeHus: GOpPMYJI COKPAIIEHHOTO YMHOKEHHUSI

2.6 [TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB JJISi PEIICHUS Pa3iIMYHBIX
3a]1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 PEATbHON MPAKTHKU
2.7 Hcnonp30BaTh CBOMCTBA CTEIIEHEW C HATYPAJIbHBIMU MOKA3aTEISAMU IS
peoOpa30BaHUs BRIPAKCHHUI
3 YpaBHEHMsI U HEpaBEHCTBA
3.1 Pemars iuHeliHbIE ypaBHEHUS ¢ OJHON IEPEMEHHOM, TPUMEHSIS IPaBHIIa
1epexo/ia OT UCXOJHOTO YPAaBHEHUSI K paBHOCWIIBHOMY eMy. [IpoBepsTh,
SIBJIIETCS JIM YUCJIO KOPHEM YPaBHEHMUSI
3.2 [TpumeHsATh rpaduueckre METOABI TP PELICHUH JIMHEHHBIX YPaBHEHUN
U X CUCTEM
3.3 [TonOGupate mpuMepsl map Yucel, SBISIOMUXCS PEIICHUEM JTHHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU
3.4 CtpouTh B KOOPAUHATHOW IJIOCKOCTH IpauK JUHEHHOTO YPAaBHEHHUS C
JBYyMsI TEPEMEHHBIMU; MOJIb3YSCh IpaUKOM, MNPUBOAUTH IPUMEPHI
pelIeHUs] YpaBHEHUS
3.5 Pemars cucteMbl IBYX JIMHEWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMHU, B
TOM 4HCJIe rpaduyecKu
3.6 CocTaBnaTh W peuiath JUHEHHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO YCJIOBHIO 33Ja4d, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJIa4¥ MOJYYCHHBIN pe3ynbTar
4 Koopaunatel u rpaduku. OyHKIMH
4.1 N300paxkath Ha KOOPAMHATHOM MPAMOW TOYKH, COOTBETCTBYIOILIHE
3aJJaHHBIM KOOpJMHATaM, JIy4HM, OTPE3KH, HHTEpBaJIbl, 3aMUCHIBATH
YKCJIOBBIE MPOMEKYTKH Ha aIreOpandeckoM sI3bIKe
4.2 OtMmeyaTh B KOOPJAMHATHOMW IIJIOCKOCTM TOYKHM IO  3aJlaHHBIM
KOOpAMHATAM
4.3 Crpouts rpaduiku suHerdHbIX GyHKUUNA. CTpouTh rpaduk QyHKIMH y=|X]
4.4 OnuceiBaTh C MOMOIIBIO (PYHKUMH HM3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMUYMHAMHU: CKOPOCTh, BpEMs, pAaCCTOSIHHE, IIeHY, KOJIWYECTBO,
CTOMMOCTb, TPOU3BOAUTEIbHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaueHrne PyHKIIMHU 10 3HAYCHHIO €€ apryMeHTa
4.6 [lorumate rpaduyeckuid CcmocoO TPEACTABICHHUS W aHAIU3a
uHbOpMallMy, U3BJIEKAaTh W HWHTEPIPETHPOBATh HHPOPMAIUIO U3
rpauKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEM
3 BeposTHOCTh M CTaTUCTUKA
5.1 YutaTe uHpOpMAIIUIO, TIPEJCTABICHHYIO B TaOJUIIaX, HA JUarpammax,
NpEJCTaBIsATh JaHHbIE B BHAE TaOJNWI, CTPOUTH JHArpamMMbl
(cTonbukoBbIe (CTOI0YATHIE) M KPYTOBBIE) 0 MACCHBAaM 3HAYEHU I
5.2 OnucelBaTh W WHTEPIPETUPOBATh pEaJbHbIC YWCIOBHIE JaHHBIC,
MIPE/ICTABJICHHBIE B TA0JIMIIAX, HA TUarpaMmax, rpadukax
5.3 Hcnonp30Bath 1 ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU:

cpenHee apuMETHYECKOE, MEIrWaHa, HauOOJbIlee W HAWMCHBINEE




SHA4YCHHA, pasMax

5.4

HNmeThs npencTaBiaeHrue O CIy4alHOW U3MEHUYMBOCTH Ha MpHUMEpax LIEH,
bu3MYecCKuX  BEJIMYMH, AaHTPONMOMETPUYECKHX  JIaHHBIX, HMMETh
MIPEJICTABJICHUE O CTATUCTUYECKOW YCTOMYUBOCTH

['eomerpus

6.1

Pacnio3naBaTh M3y4EHHbIE T€OMETpUUYECKHE (PUTYpBI, ONMPEENATh HX
B3aMMHOE DACIOJIOKEHHE, H300pakaTh Te€OMETpUYeCKue (UTYpHI,
BBIMOJIHATh YEPTEXKH [0 YCIOBUIO 3amaud. M3MmepsaTh JTUHEWHBIE WU
yIJIOBbI€ BEJIMUYUHBI. PemaTh 3a1aun Ha BBIYMCICHHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

Jenatb rpyOy10 OLEHKY JIMHEWHBIX W YTJIOBBIX BEIIMYUH MPEIMETOB B
peaabHOM JKU3HU, pa3MEPOB MPUPOIHBIX 00BEKTOB. Pasnuuate pazmepsl
TUX 0OBEKTOB MO MOPSIIKY BEJIMYUHBI

6.3

CTpOouTh YEPTEKHU K TEOMETPUUECKHUM 3a1a4aM

6.4

[lonp30BaThCAd NMPU3HAKAMHM PAaBEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BAaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJBHUKOB MPHU PELICHUU
3a1a4

6.5

HpOBOIII/ITB JJOT'HYCCKHUC PACCYIKIACHUA C HCIIOJIb30BAHHUCM
ICOMCTPHUUCCKHX TCOPCM

6.6

[Tonp3oBaThCs IMpU3HaKaMH paBCHCTBA IIPAMOYTI'OJIBHBIX TPCYTI'OJIbHUKOB,
CBOMCTBOM MCAHMAHBI, HpOBGIIéHHOI;’I K THIIOTCHY3C IIPAMOYI'OJIBHOI'O
TPCYTOJIbHHKA, B pCHICHNH I'COMCTPHUICCKHX 3a1a4

6.7

OnpenensaTe napauieaIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekyulas. OnpeaensTb MapamieIbHOCTh MPSMBIX C
MMOMOIIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM O TOUYEK
JIPYroM npsiMour

6.8

Pematp 3a1a4un Ha Ki1leTyaTol Oymare

6.9

[TpoBOIUTH BHIYUCIICHHS M HAXOUTh YUCIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B T€OMETPUYECKUX 3a/1a4aX C KMCIOJIb30BAHHEM CYMMBI YIJIOB
TPEYTOJIbHUKOB UM MHOTOYTOJIbHHUKOB, CBONCTB YyTJIOB, 0Opa30BaHHBIX
IPU IIEPECEUYCHUN JBYX MapajuIeNIbHBIX MPsSIMbIX CeKyllen. Pemars
MIPAKTUYECKUE 3a/1a4 HA HAXO0XKJICHHUE YIIIOB

6.10

Biasiets MOHATHEM I€OMETPUYECKOTO MECTA TOUEK. Y METH ONPEIEIATh
OMCCEKTpPHUCY yIrjia W CEpeIWHHBbIA TNEepHEeHIUKYISp K OTPE3Ky Kak
Ir€OMETPUYECKHUE MECTa TOUEK

6.11

@opMyIMPOBATH ONPEICIICHUSI OKPYKHOCTH U KPyra, XOp/bl U TUamMeTpa
OKPYHOCTH, IIOJb30BaTbCi MX CBOMCTBAMU. YMETh NPUMEHSTH 3THU
CBOWCTBA MPU PEIICHUHU 3a]a4

6.12

Brnagere MOHSATHEM ONMCAaHHOM OKOJO TPEYTrOJbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh e€ 1eHtp. [lomp3oBaThes ¢akTamMu O TOM, UTO
OMCCEKTPHUCH YIJIOB TPEYTOJIbHUKA MEPECEeKAlOTCS B OJHOW TOYKE, U O
TOM, 4YTO CEPEAMHHBIC TEPNECHAUKYJSPbl K CTOPOHAM TPEYTOJbHUKA
MIEPECEKAIOTCS. B OJTHOM TOUYKE

6.13

Brnagets mnoHSATHMEM KacaTelbHOM K OKpPY)KHOCTH, IMOJIb30BaThCSA
TEOPEMOM O NEPNEHIUKYJISIPHOCTH KacaTeJpHOM U  pajauyca,
IPOBEAEHHOIO K TOUKE KacaHMsI




6.14

[Tonp3oBaThCS HpOCTGfIHIPIMH rCOMCTPUYCCKMMHU  HCPABCHCTBAMU,
ITIOHMMATh UX HpaKTI/IIIGECKI/Iﬁ CMBICJI

6.15 [IpoBOIUTH OCHOBHBIE T'€OMETPUYECKUE TIOCTPOCHHUS C MOMOIUIBIO
LHUPKYJISl U JUHEUKH
IIposepsiemvbie anemenmul cooeparcanus (7 kracc)
Kox [TpoBepsiemMblii 371€MEHT COJCP KAHMUSI
1 Ywciia ¥ BEIYKMCIICHUS
1.1 JIpoOu OOBIKHOBEHHBIE M JCCATUYHBIC, TIEPEX0JT OT OJHOU (hOPMBI 3aIHUCH
npobeit k apyroi. TloHsTHE palMOHATBHOIO 4MCIa, 3alUCh, CPABHEHHUE,
YIOPSAOYUBAHUE PALMOHAJIBHBIX YHCEI
1.2 Apudmernyueckre IEUCTBUS C pallMOHAJIBHBIMU YKciaMu. Pemenue 3amay
13 peajbHOM MPAKTHKU HAa YaCTH, HA APOOH
1.3 Crenenb C HaTypajJbHBIM IOKa3aTEJIEM: OMpEACNICHHE, MPeoOpa3oBaHUE
BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aIUCh OOJBIINX YUCE
1.4 [IpotieHTsl, 3aMKCh MPOIIEHTOB B BUJE APOOU U IpoOU B BHUJIE TTPOLICHTOB.
Tpu ocHOBHBIE 3ajauM HA TMPOIEHTHI, pEIICHHE 3a7a4 W3 PeaTbHOU
IPAKTUKH
1.5 [IpumeHeHne TPU3HAKOB JEIMMOCTH, pA3J0KEHHE Ha MHOXKHUTEIH
HaTypaJbHbIX YHCEII
1.6 PeanbHbie  3aBUCHMMOCTH, B TOM 4HClIe TpsiMas u  oOparHas
MPONOPILUOHAIBHOCTH
2 AnreOpanvecKkue BhIPAKCHUS
2.1 [lepemeHHBIE, YHUCIOBOE 3HAYEHUE BBIPAXKEHUA C  [EPEMEHHOI.
JlomycTruMble 3HaYEHUS IEPEMEHHBIX
2.2 [IpencraBiieHre 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B BHAC (HOPMYJIBL.
Boeruucnenus no gpopmynam
2.3 [IpeoOpazoBanrie OyKBEHHBIX BBIPAXEHUM, TOXKJIECTBEHHO paBHBIC
BBIPKCHHUSI
2.4 CBOJNCTBa CTENIEHU C HATYPAJIbHBIM MMOKA3aTEIEM
2.5 OpnHounenbl 1 MHOTOUWIEHBI. CTenneHs MHOrowiIeHa. CII0KeHHE, BEBIYUTAHUE,
YMHOXEHHUE MHOTOWJICHOB
2.6 @opMynbl  COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CyMMbl U KBajpaT
pazHoctu. @opMyna pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOWICHOB Ha
MHOKHUTEJIH
3 YpaBHeHus
3.1 VYpaBHeHUEe, KOpPeHb YpaBHEHHMs, MpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUM
3.2 JInHelHOE ypaBHEHHE C OJHOW IMEPEMEHHOM, YMCIO KOPHEW JMHEUHOTO
YpPaBHEHUsI, PELICHUE JINHENHBIX YPABHECHUN
3.3 CocraBieHue ypaBHEHU 1O YCIOBUIO 3a7a4u. PerieHue TeKCTOBBIX 3a/1ay C
MMOMOILBK YPABHEHUM
3.4 JluneitHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMHU U €ro rpaduk




3.5

Cucrema IByX JMHEHHBIX ypaBHEHUH C JABYyMsl MepeMeHHbIMHU. PeleHue
CUCTEM ypaBHEHUH cr10coO0OM MOACTaHOBKH. [IpuMepsl peleHust TEKCTOBBIX
3aJ1a4y ¢ MOMOUIBIO CUCTEM YpaBHEHUHN

4 Koopaunate! u rpadguku. yHkiuu

4.1 KoopanHara TOYkKM Ha npsiMon

4.2 YucnoBele mpoMmexxyTku. PaccrossHme  Mexay — JIByMS — TOYKaMU
KOOPAMHATHOM IIPSAMOU

4.3 [IpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. Abcuucca 1 opJuHaTa
TOYKH Ha KOOPAMHATHOU MJIOCKOCTH

4.4 [Tpumeps! rpadukoB, 3a1aHHBIX Gopmyliamu. UTeHne rpa@ukoB peaabHbIX
3aBHCUMOCTEN

4.5 [Tonstue dynakmmu. ['paduk dyakmmm. CroiicTBa QyHKIHIA

4.6 Jlunetinas ¢yukiwms, e€ rpadguk. I'padbuk byHkimu y=/x|

4.7 I'paduueckoe pemieHre JMHEWHBIX YPaBHEHUH W CUCTEM JIMHEHMHBIX
YpaBHEHHUI

5 BeposiTHOCTB M cTaTHCTHKA

5.1 [IpeacTaBienue JaHHBIX B BUE TaOJIUII, AUarpaMM, rpaduKoB. 3aoJTHEHUE
Ta0JINII, YTEHUE U MOCTPOCHUE AMarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). UreHue rpauKkoB peasbHbIX MpoleccoB. I3BneueHue
uH(popManuu U3 auarpaMMm M TaOJML, MCIOJIb30BAHUE U HHTEPIPETALUs
JTAHHBIX

5.2 OnucartenbHasi CTaTUCTUKA: CpelHee apudmeTrnyeckoe, MeIUaHa, pamax,
HauOoJipllee M HAaWMEHbIEe 3HA4YeHHs Ha0Opa YHUCIOBBIX JTAHHBIX.
[IprmMepsb! caydyaiiHOW H3MEHUYUBOCTH

5.3 Crny4daifHbIi SKCIEpUMEHT (OIBIT) U ciy4yaiiHoe coObiTHe. BeposiTHOCTh U
gacToTa. PoJib MajJOBEPOSATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUN B
npupojie U B ob1ecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH

5.4 I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yuciao pédbep u cymmapHas
creneHb BepiuH. [Ipeacrasienue o cBaznoctu rpada. Lenu u muxst. [Tytu
B rpadax. OOxoxg rpada (diiepoB nyTh). IlpencraBienue o0
OpueHTHpOoBaHHOM rpade. Pemenue 3a1a4 ¢ moMoibio rpados

6 ['eomeTpus

6.1 Hauvanenuele nonsituss reomerpun. Touka, mpsiMas, OTPE30OK, Jyd. YTOJ.
Bunper yrnos. BeprukanbHble M CMEXHbIE yIUIBL. buccekTpuca yria.
Jlomanasi, MHOTOYroJabHUK. [lapamiensHOCTh W TMEPHEHANKYJISPHOCTH
MIPSIMBIX

6.2 Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHHU.
[TpuMepsl CHMMETPUHU B OKPYIKAIOIIIEM MHUPE

6.3 OCHOBHBIE MOCTPOCHUSI C MOMOIIBIO LUPKYJSI U JTUHEHKH. TpeyroybHUK.
BricoTa, Mennana, OMCCEKTpHUca, UX CBOMCTBA

6.4 PaBHOOepeHHBIE W PABHOCTOPOHHMM TpeyroibHUKUA. HepaBeHCTBO
TPEYroJIbHUKA

6.5 CpoiicTBa W TpPHU3HAKH PABHOOEAPEHHOTO TpeyroibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIHLHUKOB

6.6 CBoiicTBAa ¥ TpU3HAKKM mapauienbHbIX  TOpsiMbix. Cymma  yriioB




TpeyroJibHUKa. BHELTHUE YTIiibl TPEYToJIbHUKA

6.7

[IpssiMmoyronbHbId  TpeyroyibHUK. (CBOWCTBO MEIMAHbl MNPSIMOYTOJLHOTO
TPEYroJibHUKa, MPOBEACHHOW K TumoTeHy3e. Ilpu3Haku paBeHCTBa

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTOJIBHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMAaHOW, TeopeMa o OoJbIeM yriie W OONbIIe CTOpOHE
TpeyroJibHuKa. [leprneHauKyisip 1 HaKJIOHHAs

6.9

FCOMGTpI/I‘IGCKOC MCCTO TOYCK. BI/ICCGKTpI/Ica yrila H CCpGI[HHHBIﬁ
MNCPIHCHAUKYJIAP K OTPE3KY KAK TCOMCTPHUUCCKHUC MCCTA TOYCK

6.10

OkpyXHOCTb M Kpyr, XopJa W JUaMeTp, HUX CBoiicTBa. B3ammHoe
pacnoyio)kKeHUe OKpYKHOCTU W mnpsimoil. KacartenbHas u cekymas K
OKPY>KHOCTH

6.11

OKpy>XHOCTb, BIIHCAHHAs B yroJl. BrrcaHHas W omucaHHas OKPY>KHOCTH
TPEYrOJIbHHUKA

IIposepsiemble mpeboganus K pe3yibmamam 0C80eHUsI OCHOBHOU 00pA308aMeENbHOL

npocpammsl 8 Kiacca

Kon IIpoBepsiemble IPEAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHMUs
pe3yapTaTra
1 Yucna v BBIYUCIEHUS
1.1 Hcnonp3oBaTh HayaJbHbIE IIPEACTABIICHUS 0 MHOXECTBE
NEUCTBUTEIBHBIX YUCEN JJIs CPABHEHHUS, OKPYIJICHHS W BBIYMCIICHHI,
M300paKaTh ICUCTBUTENIbHBIC YMCIIAa TOUKAMHU HAa KOOPAUHATHOW NPAMOU
1.2 [IpumeHnsTh noHsATHE apu(OMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCHOJb3Ysl MPH HEOOXOJUMOCTU KaJbKYJISATOP,
BBIMOJHATh NMPEoOpa3oBaHMs BBIPAKEHUH, COAEpKAIllMX KBaJpaTHbIE
KOPHHM, UCIIOJIb3Yysl CBOVCTBA KOPHEU
1.3 Hcnonb3oBaTh 3amucd  OOJBIIMX M MalbIX YHCEI C [OMOUIBIO
JECATUYHBIX ApoOel u creneHel yncna 10
2 AnreOpanyeckre BbIpaKCHHsI
2.1 [IpuMeHsATh TMOHSATHME CTENEHW C UEJIbIM IO0Ka3aTeleM, BBIMOJIHATh
npeoOpa3oBaHusl BBIPAXKEHHUM, COIEPXKAlIMX CTENEHH C  LEeJIbIM
NIOKa3aTesIeM
2.2 BBITIONHATE ~ TOXKIECTBEHHBbIE  MPeoOpa3oBaHMsl  PAIMOHAIBHBIX
BBIpDQKCHUM Ha OCHOBE TMPABWJI JICMCTBUM HAJl MHOIOYIEHAMU U
anredpandyecKuMu ApoosiMu
2.3 PackiiafpiBaTh KBaJAPATHBIN TPEXWIEH HA MHOKUTEIU
2.4 [IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUN ISl pEUICHUS Pa3IMYHbIX
3aJlay U3 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON IPAKTUKH
3 YpaBHEHUsI U HEPABEHCTBA
3.1 PemaTe JIMHEWHbBIE, KBAJpPATHBIE YPAaBHEHHsS W  palUOHAIbHBIC




YPaBHCHUA, CBOAAIIMUCCA K HHM, CHUCTCMbI ABYX ypaBHCHI/Iﬁ C IBYMA
NCPEMCHHBIMHU

3.2

IIpoBoauTe NPOCTEUIIME HCCIECNOBAHUSA YPAaBHEHUW U CUCTEM
YpaBHEHHUH, B TOM YHUCIIE C IPUMEHEHHEM IpaQUUECKUX MpeaCTaBICHUN
(ycraHaBivMBaTh, UMEET JIM YpPaBHEHHE WJIA CHUCTEMA YpaBHEHUMU
pELICHMs], €CJIM UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[TepexoauTs OT ctoBEeCHOM (POPMYITUPOBKH 3a/1a9H K €€ anreOpanvecKoi
MOJICJTH C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CHCTEMbI YPABHCHHIA,
UHTEPIIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3aJ[a4H TOJTyYSHHBIN
pe3yJbTat

3.4

HpI/IMCHHTL CBOMCTBA YHCJIOBBIX HCPABCHCTB JIsI CPAaBHCHUSA, OLCHKH,
pemaTb JIMHCHHBIC HCPAaBCHCTBA C OI[HOﬁ nepeMeHHoﬁ n UX CHUCTCMBI,
JaBaTb I‘pa(bI/I"ICCKYIO WIIIOCTpAaIuIO MHOKCCTBA pGIHeHI/Iﬁ HCPaBCHCTBA,
CUCTCMbI HCPABCHCTB

DYHKIUU

4.1

[lonuMaTh W HUCMONB30BaTh (PYHKIMOHAIBHBIC TOHSITUS U  SI3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OO0O3HAUYCHUSI), OMPEACNISITh 3HAYCHUE
(GYHKIIMU 10 3HAYEHUIO apryMEHTa, ONpPEEsiTh CBOMCTBA ()YHKIIMHU MO
e¢ rpaduky

4.2

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA: , y=x2, y=x3

y=|x|, onuchIBaTh CBOMCTBA YUCIOBON PYHKIIMU 110 €€ rpaduKy

BepoaTHOCTh M cTaTUCTHKA

5.1

N3Bnekats u npeoOpa3oBbIBaTh HHPOPMALIMIO, MPEACTABICHHYIO B BUJIE
Ta0auIl, AuarpaMmm, rpadukoB, IPEACTaBIsATh JaHHbIE B BUJIE TaOIMII,
JMarpaMm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C IOMOINBIO CTAaTHCTUYECKUX ITOKa3aTeleH:
CpeIHUX 3HAYCHWUW © Mep pacceuBaHus (pa3Max, IUCIEPCHS U
CTaHapTHOE OTKJIIOHEHUE)

5.3

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBLITHH, B TOM
YHCJIC 110 pe3yJIbTaTaM W3MEPEHHUI U HaOIIOACHU N

5.4

HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITHM B OMbITAX, 3Has
BEPOSTHOCTU DJIEMEHTAPHBIX COOBITUH, B TOM YHCJI€ B OIbBITaX C
PaBHOBO3MOKHBIMHU 2JIEMEHTAPHBIMU COOBITHUSIMU

9.5

Hcnons3oBaTh  rpaduyeckue  MOJECIIHU: JIEPEBO  CIy4alHOro
HKCIEPUMEHTA, JUarpaMMbl Diijiepa, YuciIoBas mpsiMast

5.6

OHepI/IpOBaTB INOHATHUAMMU:. MHOXCCTBO, IIOJMHOKCCTBO, BBIIIOJHATDH
OoIIcpany Haa MHOKCCTBAMMU O6T)GI[I/IH6HI/IG, IEPCCCUCHUC, NOITOJIHCHUC,
MNCPCUHUCIIATDh 9JICMCHTBI MHOXKCCTB, IPUMCHATDH CBOMCTBA MHOXKECTB

5.7

Hcnonp3oBaTh rpaduueckoe mpeacTaBICHEe MHOKECTB U CBSI3EH MEKITY
HUMH JJIs1 ONTMCAHUS MPOLECCOB U SIBJICHU, B TOM YKCJI€ TIPU PELICHUH
3a/1a4 U3 APYTrUX Y4eOHBIX MPEIMETOB U KYPCOB

I'eomerpus

6.1

Pacrnio3naBatb OCHOBHEBIE BU I I{CTBIpéX}’I‘OJII)HI/IKOB, HNX OJICMCHTHI,




MOJIb30BAaThCS X CBOMCTBAMHU IIpH PCHICHUH I'COMCTPHUYICCKHUX 3aaa4

6.2

[IpuMeHATh CBOWCTBA TOYKM TMEPECEUEHUs MEAMaH TPeyrojJbHUKa
(eHTpa Macc) B pelieHry 3a1a4

6.3

Brnanete mnoHATHEM CpelHEW JWHUM TPEYTrOJIbHUKA M TpAameluH,
OPUMEHATh MX CBOMCTBA NpPH PEIIEHHMH TE€OMETPUYECKHX 3a]ad.
[Tonp30BaTecsa Teopemon daneca M TEOPEMOUW O MPONOPLUOHATBHBIX
OTpE3KaX, IPUMEHATh UX JJIs PEIICHHs] MPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh NOpU3HAKU TOJO0OMS  TPEYTrOJIbHUKOB B  PEIICHUH
r€OMETPUYECKUX 33124

6.5

[Tonb3oBaThess Teopemoit [ludaropa nist pemieHus reoMeTpUYecKuX U
npakThyeckux  3agad.  CTpouTh  MaTEMaTUYECKYyI0  MOJENIb B
MPAKTUYECKUX 3a/lauyax, CaMOCTOATEIbHO JeNaTh 4epTE&X U HAXOIUTh
COOTBETCTBYIOIIME JIJTUHBI

6.6

BJ'IaI[CTB IOHATHAMU CHHYCA, KOCHMHYCAa MW TaHI'CHCAa OCTPOro Yyria
MMpAMOYTOJIBHOI'O TPCYI'OJIbHUKA. ITonbp30BaThCS ATUMH MOHSITHSIMH pInIb: |
PCHICHUA MPAKTHYCCKUX 3a1a4

6.7

Beruncnars (pa3auuHbIME - clIOCOOAMM) IUIOIIA[b TPEYrOJbHUKA W
IUIOMAA MHOTOYTOJIbHBIX (GuUryp (moJib3ysiCh, TJI€ HEO0OXOAMMO,
KaJIbKYJIATOpoM). [IpuMEHSATh TMOJyYEeHHbIE YMEHHUS B MPAKTUYECKHX
3agavax

6.8

BnaneTs NOHATHSAMU BIIMCAHHOTO U IIEHTPAJIBHOTO YyTJja, UCIOIb30BaTh
TEOpEeMbl O BIHCAHHBIX YyIiaX, yriax MEXIy XopJaMu (CEeKyIIMMH) U
yIJIe MEXKIy KacaTelbHOM M XOpAOW NpPHU PEUICHUH T€OMETPUYECKUX
3aj1a4y

6.9

Brnanerp TOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH
CBOMCTBA ONMCAHHOTO YEThIPEXYTOJIbHUKA IPY PELIEHUH 3a4a4

6.10

[IpumMeHAT,  MOJyYEHHBbIE 3HAHUA HA  TPAKTHUKE -  CTPOUTH
MaTEMATUYECKUE MOJENIM Ui 3aJad PEAbHOM KW3HU U NPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCICHUS C TMPUMEHEHHEM TMOJ00us U
TPUTOHOMETPUH (TI0JIB3YSICh, TJIe HE0OX0AUMO, KAJbKYJISITOPOM)

IIposepsiembie snemenmul cooepaicanus (8 knacc)

Kox

[IpoBepsieMbIil AJIEMEHT COAECPHKAHUS

Yucna v BEIYUCIIEHUA

1.1

KBagpartueiii kopenb u3 yucna. l[lonstue 00 HpparmoHAIBLHOM YHUCIE.
JlecsiTuunabie TPUOJIMIKEHUS UPPAITMOHATBHBIX YUCE

1.2

CaoiicTBa apu(METHUYECKUX KBaJPaTHBIX KOpPHEH M HX IPUMCHCHHE K
peoOpa30BaHUIO YHCJIOBBIX BBIpKECHU N u BBIYHCJICHUSIM.
JleCTBUTENbHBIC YK CIA

1.3

Crenenb c 11eJ16IM TTOKa3aTeeM U e€ cpoiicTBa. CTanmapTHas 3aluch YUCTa

AnreOpanyeckue BhIPKEHHUSI

2.1

KBampaTHbiii TpEXuneH, pasJIoKEHHWE KBaJpaTHOIO TpPEXWIEHA Ha
MHOKUTEIN




2.2

Anrebpandeckas 1podb. OCHOBHOE CBOMCTBO aJire0pandeckon apodu

2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJIeHUE alire0pandecKkux apooeit
2.4 ParroHanbpHbIE BRIpAKEHUS U UX PeoOpa3oBaHue
3 VYpaBHEeHUS 1 HEPAaBEHCTBA
3.1 KBanpatHoe ypaBHeHue, ¢opMyla KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera
3.2 Pelienue ypaBHeHH, CBOISIIMXCS K JIMHEHMHBIM U KBaJAPATHBIM
3.3 ITpocTeiinue npoOHO-paIMOHaIbHbIE YPAaBHEHUS
3.4 ['paduueckas uaTEpIpETALIVs] yPAaBHEHHH C ABYMS IEPEMEHHBIMU U CUCTEM
JMHEHHBIX YPAaBHEHUI C IByMs IIepeMeHHbIMU. [IprMepsbI perieHus cucteM
HEJIMHEHHBIX YPAaBHEHHH C IBYMS MTEPEMEHHBIMHU
3.5 Penrenne TEKCTOBBIX 33/1a49 aIreOpanvIecKUM CII0COO0M
3.6 UwciioBble HEPABEHCTBA M MX CBOWMCTBA
3.7 HepaBeHCTBO ¢ 01HOM EPEMEHHOM
3.8 PaBHOCUIIBHOCTh HEPABEHCTB
3.9 JIvHeHbIE HEPAaBEHCTBA C OJJHOW IIEPEMEHHOU
3.10 CucTteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 DYHKITUH
4.1 [Tonsitue QyHkuu. OO6nacTh ONpeneneHuss W MHOXECTBO 3HAYECHUU
¢ynkuuu. CnocoOsl 3a1aHus PyHKIUN
4.2 ['padux dbynkuun. Yrenue cBorcTB PyHKIMH 10 €€ rpaduky
4.3 [Tpumepsl rpa@ukoB QYHKIMMI, OTPAKAIOIIMX PEAIbHBIC TPOLIECCHI
4.4 OYHKIMK, OINKCHIBAIOIINE MPAMYIO U OOpaTHYIO NPONOPLUHUOHATBHBIC
3aBUCUMOCTH, UX TpadUuKu
4.5 DyHKIUH y=¥, y=x
4.6 DyHKIUH y:}/;, y=Ix
4.7 ['paduueckoe perieHre ypaBHEHUN U CUCTEM YPAaBHEHHIM
5 BeposiITHOCTh M CTaTUCTHKA
5.1 [IpeacTaBieHue TaHHbIX B BUE TaOJIUI, 1Uarpamm, rpad)ukoB
5.2 MHOKECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXECTBO. Onepauuu Haxa
MHOKECTBaMU: 00bEAMHEHNE, TIEPECEUCHUE, TONOJTHEHUE
5.3 CoiicTBa  omepauuii  HaJ  MHOXECTBaAaMHU:  [EPEMECTUTENIBHOE,
coueTaTeIbHOE, PACIPEICTUTEIHHOE, BKIFOUCHUS
5.4 Ucnonp3oBanne rpaduyecKkoro mpeacTaBiICHUsT MHOXKECTB JIJISi OMUCAHUS
peabHBIX IPOIIECCOB U SIBJICHUHN, IPH PEIICHUU 3a]1a4.
55 N3mepenue paccemBaHus NaHHBIX. J[ucniepcrs U cTaHIapTHOE OTKIOHEHHE
YHCIOBBIX HA0OpOB. JlnarpamMma paccenBaHus
5.6 DOneMeHTapHble COObITHSA chydailHOro onbita. CiiydailHble COOBITHS.
BepositHocTr coObITHH. OTBITEI ¢ PAaBHOBO3MOYKHBIMH 3JIECMEHTAPHBIMU
coObrtusiMu.  CryqaifHbId BBIOOp. CBSI3b MEXKIYy MAaJOBEPOSTHBIMU U
MIPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE M HAYKE
S.7 HepeBo. CBoiicTBa J€pEBbEB: E€IUHCTBEHHOCTh IMYTH, CYILECTBOBAHHE

BHUCSIYCH BEPIIUHBI, CBSI3b MEXIY YHCJIOM BEpIIMH W 4YHUCIOM pEOep.
[TpaBuno ymHoxxenusi. Pemmenne 3a1a4 ¢ momombio rpadoB




5.8 [IpoTuBomnomnoxusie coObITHSA. Jlmarpamma Oitnepa. OObeIUHEHHE U
nepeceuenue coObiTuii. HecoBmecTHble coObiTusi. Dopmyna crioxeHus
BEPOSITHOCTEU

5.9 YcnoBHas BeposAsTHOCTh. [IpaBuino ymHoxeHus. HezaBucumbie COOBITHS

5.10 IIpencraBienue skcriepuMeHTa B BUAE JepeBa. Pemenue 3amad Ha
HAXOXJICHUE  BEPOSITHOCTEM C  MOMOIIBIO  JEpeBa  CIy4alHOIO
AKCIIEpUMEHTA, THarpamMm Diepa

6 ["eomeTpust

6.1 YersipéxyroapHuku. [lapamienorpamm, €ero npu3Haku U CBOWCTBA

6.2 [IpsiMOyToJIbHUK, POMO, KBaJIpaT, UX MPU3HAKKU U CBOWCTBA

6.3 Tpanmeuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA ©  IPU3HAKU.
[TpssMoyTrosIbHAS TpaIleIUs

6.4 Meron ynBoenust menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeopeMa O MPOMOPLHUOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHAM TPEYTONIbHUKA U Tpanernun. [{eHTp Macc TpeyrojJbHUKa

6.6 [TogoGue TpeyroapHUKOB, Kod3pduimeHt nomodus. Ilpusnaku nomoOus
TPeyroJibHUKOB. [IpuMeHeHune nogo0us npy pelnieHuu MPaKTUYECKUX 3a1a4

6.7 dopMynbl I IUIOMIAAM TPEYTrOJbHUKA, MapajuiesiorpaMma, pomba u
Tpanenuu

6.8 CpoiicTBa miomanel reomerpudeckux ¢uryp. OTHOIICHHE TIIOMAIEH
o00HBIX (Uryp

6.9 Brruucnenne romaneld TPEYrOJBHHKOB W MHOTOYTOJIBHHMKOB — Ha
KJIeT4aTol Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsr [ludaropa npu pemieHuu
MPAKTUYECKUX 33124

6.11 CuHyC, KOCUHYC, TAHT€HC OCTPOTrO yTJia MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. [pUrOHOMETpUYECKUE
¢yskimu yrios B 30°, 45° u 60°

6.12 BrnimcanHble W LIEHTpAJIBHBIE YTIIBI, YIOJ MEXAY KACaTEIbHOM U XOpIOM.
VYT MEXIY XOpAaMH M CEKYIIIUMH

6.13 Brrcanubie ¥ onMcaHHBIC YETHIPEXYTOJIHHUKH

6.14 B3anmHoe pacnosioxkeHue ABYX OKpyxkHocTei. Kacanuwe okpyKHOCTEM.
OO6mume KacaTesbHbIC K IBYM OKPY>KHOCTSIM

IIposepsiemvle mpedosanus Kk pe3yibmamam 0C80eHUs OCHOBHOU 00PA308aMeNbHOL
npoepammsl (9 kracc)

Kon [TpoBepsieMbIe IPEAMETHBIC PE3yIbTaThl OCBOCHUSI OCHOBHOMN

MIPOBEPSEMOTO 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yabpTaTa
1 Yucna v BEIYUCIICHUS
1.1 CpaBHUBaTh M YHNOPAJOYMBATH PAIMOHAIBHBIE W HPPALMOHAIIbHBIC
qucia
1.2 BrimonHITh apudMeTHdecKne JACUCTBUSI ¢ PAMOHATIBLHBIMH YHCIIAMH,




co4ueTasd YCTHBIC W INTHMCHbMCHHEIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHUA C
HppadvOHAJIbHBIMHA YU CJIAMHU

1.3

HaXO,ZII/ITI) 3HAUCHUSI CTEIECHEH C OCJIbIMH IIOKa3aTCiJLIMM H KOpHeﬁ,
BBIYHMCJIATH 3HAYCHU S YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyIJIsITh I€UCTBUTEIBHBIC YKCIIA, BBIMOIHATh MPUKUAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUU

YpaBHEHUS U HEPABEHCTBA

2.1

PemmaTe uHelHbIE M KBAJpaTHbIC YPABHEHMSI, YPABHEHUS, CBOIAIIUECS
K HUM, [IpOCTeHIIne ApOOHO-pallMOHAIbHBIC YPABHEHUS

2.2

PemaTe cuctemsl ABYX JUHEUHBIX YpaBHEHUN C JBYMs NIEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHHI, B KOTOPBIX OJHO ypaBHEHHUE HE SBJISETCS
JIMHEWUHBIM

2.3

Pemiath TEKCTOBBIE 3ajauM ajareOpandyecKuM CIOCOOOM C TMOMOIIBIO
COCTABJICHHMSI YpaBHEHUS WM CHCTEMBl ABYX YypPaBHCHHH C JIByMS
IePEMEHHBIMH

2.4

[IpoBoaUTE TPOCTEUIIME HWCCIENOBAHUS YPAaBHEHUA U CUCTEM
YpaBHEHHUH, B TOM YHUCIIE C IPUMEHEHUEM IpaQUUECKUX NpeaCTaBICHUN
(Hampumep, yCTaHaBIMBaTb, HMEET JM YypaBHEHHWE WM CHCTEMA
YpaBHEHUH pELlIEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemats nunHeiiHbIC HCPAaBCHCTBA, KBAAPATHBIC HCPABCHCTRBA, H306pa>KaTI>
PCIICHUC HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIlIUChIBATh PCIHICHHUC C
ITIOMOIIIBIO CHUMBOJIOB

2.6

Pemars, cucTeMbl JTHHEHMHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOYAIOIMHEC KBAAPATHOC HEPABCHCTBO, I/1306pa)KaTB PEUICHUC CUCTCMbI
HCPAaBCHCTB Ha YHUCJIOBOM HpHMOfI, 3alMMCBIBATh PCHICHUC C ITOMOIIOBIO
CHUMBOJIOB

2.7

Hcnosb30BaTh HEPABEHCTBA NPH PEILIEHUH PA3JIMYHbIX 33/1a4

DOyHKIUU

3.1

Pacnio3naBath QyHKIMHM U3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXeMaTHYECKU
pacrnoJioKeHue Ha KOOPAUHATHON MJIOCKOCTH rpaduKoB (PyHKIUI BUA:
k

y =
y=kx, y=kx+b, = * |, y=ax?+bx+c B 3aBUCUMOCTH OT 3HAUECHUIi
K02(PhULIMEHTOB, ONMKUCHIBATh CBOMCTBA (DYHKITUI

3.2

[loka3plBaTh  CXEMATHMYECKH  PACIOJIOKEHUE HAa  KOOPAWHATHOU
MJI0CKOCTH Tpad@ukoB GyHKIMMA Buaa y=Sqrt(x),y=Abs(X) U onuceBaTh
cBOMCTBa (DYHKIMIA

3.3

Ctpouth ¥ U300pakaTh CXEMAaTHYECKH TpapuKku KBaJAPATUIHBIX
GyHKIMA, ONUCHIBATH CBOWMCTBA KBAAPATUYHBIX (PYHKIUHA 1O HX
rpadukam

3.4

Pacnio3naBath kBampaTHuHyr0 (QyHKIUIO 10 (Qopmylse, TPHUBOIUTH
IpUMEPHl KBAAPATUYHBIX (PYHKIIUN W3 peaqbHON >KHU3HU, (U3UKH,
r€OMETPUH

Apudmernueckas 1 reoMeTprUUecKasi IPOrpeccuu

4.1

Pacno3naBaTh apuMETHUYECKYI0 U T€OMETPUUYECKYIO MPOTPECCUH MpPHU
pa3HbIX c0Cc00ax 3aJaHMsI




4.2

BbIMONHATS BBIYKMCIEHUS C UCHOJIb30BaHUEM (OpMyINl M-TO 4YieHa
apu(PMETUYECKON U T€OMETPUUYECKOM MPOrpecchil, CyMMbl MEPBBIX I
YJICHOB

4.3

N300paxaTh 4iI€HBI MOCIEAOBATEIBHOCTH TOYKAMHU Ha KOOPIWHATHOU
IUIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH IOCIEIOBATEIBHOCTSIMHU, B
TOM 4YHCJI€ 3aJaud U3 peaJbHOM JKH3HU (C HCHOJb30BAHUEM
KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTHIA)

BCPO}ITHOCTI) N CTAaTUCTHUKA

5.1

W3Bnekate M mpeoOpa3oBbIBaTh HMH(POPMALMIO, MPEJICTABICHHYIO B
pa3IMYHBIX HWCTOYHMKAX B BUJE TaOIWil, Juarpamm, TrpaduKoB,
MPEICTABIIATH JIaHHBIE B BU/JIE TaOJUIL, AMarpaMm, rpaduxon

5.2

Pemiats 3aaum OopraHM30BaHHBIM NEPEOOPOM BAPUAHTOB, a TAKXKE C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB

5.3

HMcnonb30BaTh ONMCATEIILHEIC XapaKTCPUCTUKHU AJISI MAaCCHUBOB YHCJIOBBIX
JAaHHBIX, B TOM YHCJIC CPCAHNC 3HAYCHHA U MCPBI paCCCUBAHUA

5.4

HaXOIII/ITB YacTOThl 3HAYCHUM M YacCTOThI CO6I>ITI/I}I, B TOM 4YHCIIC
IMOJIB3YACH PC3yJIbTaTaMH HpOBGI[éHHBIX H3Mep€HI/Iﬁ )41 Ha6JIIOIIeHI/Iﬁ

5.5

HaxonuTh BEpOATHOCTH CIIy4YalWHBIX COOBITUN B M3YYEHHBIX ONBITAX, B
TOM YHCJIE€ B ONBITaX C PABHOBO3MOKHBIMU JIEMEHTaPHBIMU COOBITUAMH,
B CEpPUSAX WCHBITAHUM 1O NEPBOr0 yClieXa, B CEPUSIX HCIBITAHUU
bepnymum

5.6

HNMeTp mpencTaBlieHHE O CIIyYalHOW BEJIMYMHE M O PACHPEICIICHHUH
BEPOSITHOCTEN

5.7

NmMeTh mpencTaBiieHHE O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIyYalHOM U3MEHYUBOCTHU U O POJIM 3aKOHA OOJIBIITNX
YHCEJI B MPUPO/JIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOJIUTH C HX
IIOMOILIBIO PA3JIMYHBIE DJIEMEHTBI MPSIMOYTOJIBHOIO TPEYrOJIbHUKA
(«perieHne MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaxouTh (¢ momMomibio
KAJIbKYJIITOPA) JUIMHBI U YTJIbI JUIsl HETAOJUYHBIX 3HAYECHU N

6.2

[Tonmp30BaThHCA dbopmynamu MPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXIECTBOM JUISi HAXOXKJEHUSI COOTHOIICHUMN
MEX]Ty TPUTOHOMETPUUYECKUMHU BEJIMUUHAMU

6.3

Hcnonb30BaTh TEOpEMBl CHUHYCOB M KOCHHYCOB JUISI HAXOXICHUS
Pa3IMYHBIX JJIEMEHTOB TPEYrojbHUKA («PEIICHHE TPEyroJbHHUKOBY),
MIPUMEHATH UX IIPU PELICHUHU T€OMETPUUYECKUX 3a1a4

6.4

Brnanets mnoHsTHSMU TIpeoOpa3oBaHUS TMOJ00WS, COOTBETCTBEHHBIX
JeMeHTOB ToA00HBIX ¢uryp. [lomp3oBaThcsi CBOWCTBAMH TMOA00MS
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIISITH JJIUHBI U HAXOJIWUTh YTJIBI Y
noAaoOHbIX ¢uryp. [IpuMeHSATH CBOMCTBA MOJOOMS B MPAKTUYECKUX
3a/1ayaxX. YMeTh IPHUBOJIUTH IPUMEPHI MMOOOHBIX (DUTYP B OKPYIKAIOIIEM
MUpE

6.5

[Tonp3oBaThCAs TEOpeMaMH O TMPOM3BEICHUU OTPE3KOB XOpA, O
MIPOU3BEJICHUHU OTPE3KOB CEKYIIHX, O KBaPaTe KacaTeIbHOU




6.6

[Tonp3oBaThCS BCKTOpaMu, IIOHUMAaTb nx F€OM€T‘pI/I‘I€CKI/Iﬁ )41
(1)I/ISI/I‘ICCKI/II\/1 CMBICJI, IIPUMCHATh HX B PCIICHHHM TI'COMCTPHYCCKHUX U
(1)I/ISI/IIICCKI/IX 3aja4. HpI/IMeHHTL CKAJIPHOC IIPOU3BCACHNEC BCKTOPOB IJIA
HaXOXIACHWA JJIMH U YIJIOB

6.7 [Tonmp30BaThCA METOJIOM KOOPAWHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
pEIICHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4
6.8 Brnanerb  NOHATUSIMHM — NPaBWIBHOTO  MHOTOYTOJBHUKA,  JIJTUHBI
OKPY>KHOCTH, JITTUHBI TYTU OKPY>KHOCTH U paIUAHHON MEPHI yTJia, yMETh
BBIYUCIISITh IUIOMIAAL Kpyra U ero vacted. [IpuMeHsTh MmoydeHHBIE
YMEHHSI B TPAKTUYECKUX 3a/1a9ax
6.9 HaxonuTh ocu WU UEHTphl CUMMETPUM (PUTYDP, TPUMEHSTh JBUKEHUS
MJIOCKOCTHU B MPOCTEUIINX CIYYasiX
6.10 [IpuMeHATP  TOJY4YEHHbIE 3HAHWS HA NOPAKTUKE -  CTPOUTH
MAaTEMATHYECKUE MOJCIM Uil 3a]a4 PEAIbHOM KM3HH W MPOBOJUTH
COOTBETCTBYIOIIME BBIYUCJICHUA C TNPUMEHEHHUEM TOoJ00ui U
TPUTOHOMETPUUECKUX  (QYHKIMI  (MONb3ysiCh, TA€ HEOOXOIUMO,
KIBKYJISITOPOM )
IIposepsiembie sanemenmul cooepoicanus (9 knacc)
Kon [IpoBepsieMblii JIEMEHT COJICPHKAHUS
1 Uucna 1 BEIYUCIIEHUS
1.1 PaunonanbpHble ynciia, UppalMOHAIbHbBIE YHCIIA, KOHEUHbIE 1 OECKOHEUHbIE
JIECATUYHbBIC TPOOU
1.2 MHOXECTBO  JIEHCTBUTEIBHBIX 4YHCEJ, JCHCTBUTEIbHBIC 4YMCIIa KakK
OCCKOHEUHbIE JeCATHYHbIC NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXJY MHOMXECTBOM JECUCTBUTEJIBHBIX YHCEII M KOOPJAWHATHOW MPSMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YHUCEII
1.3 Apudmernyeckue AHCTBUS C ACHCTBUTEIBHBIMHU YHCIAMHU
1.4 N3mepenusi, mpubInMKeHus, OLEHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa, JJIUTENBHOCTh MPOLECCOB B OKpyKawiiem mupe. [IpubmmkénHoe
3HAQYEHUE BEJIWYUHBI, TOYHOCTh MNpuOIMKeHus. OKpyrieHue Yucel.
[IpuKnaKa v OLIEHKA PE3YIbTATOB BBIUYMCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHeHUs ¢ OAHOIN EPEMEHHON
2.2 JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIMXCS K JUHEMHBIM
2.3 KBanparHoe ypaBHeHue. Penienue ypaBHEHHUM, CBOAAIINXCS K KBAAPATHBIM
2.4 bukBanpatHoe ypaBHeHue. I[IpumMepsl pemieHHsT ypaBHEHUN TpETbEd U
4eTBEPTOU CTEIEHEH Pa3I0KEHMEM HA MHOKUTEIIU
2.5 Pemenue ApoOHO-pallMOHANIBHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHUHI
2.7 YpaBHeHuUE ¢ AByMs IEPEMEHHBIMH U €r0 TpauK
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
2.9 Pemenne cucreM NByX ypaBHEHUN, OAHO M3 KOTOPBIX JIMHEWHOE, & IPYTO€ -




BTOPOM CTENICHU

2.10 ['padrueckas MHTEpHpETaLMsl CUCTEMbI YPABHEHUM € ABYMSI IEPEMEHHBIMU
2.11 Pemnrenre TEKCTOBBIX 33J1a4 aareOpandecKuM CIIoco0oM
2.12 YucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 Peliienne IMHEIHBIX HEPABEHCTB C OJJTHOM NEPEMEHHOU
2.14 PenieHune cucTtem JMHENHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOU
2.15 KBagpaTHbie HEpaBEHCTBA
2.16 ['paduueckas uHTEpHpETALMsI HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
epeMEHHBIMU
3 DyHKITUU
3.1 KBagparnunas Qynkius, e€ rpaduk u cBoiicTBa. [lapaboma, KoopauHATHI
BEPUIMHBI [1apad0JIbl, OCb CAMMETPHUH MapadoJIbl
3.2 I'paduku bynkumii y=kx, y=kx+b u ux cpoiicrBa
3.3 k 3
==, y=X
['paduiku byHKUIMN X U UX CBOMCTBa
3.4 I'paduku QyHKIHI =V, y=id g CBOMCTBA
4 UuciioBble OCIE0BATENBHOCTH
4.1 Omnpenenenne M cHnocoObl 3aJaHUsl YMCIOBBIX IOCIEA0BATEIbHOCTEH.
3aaHue NOoCeI0BaTENbHOCTH PEKYPPEHTHON QopMysioi u popmysoi n-ro
YJIeHa
4.2 Apudmernueckas nporpeccus. PopMynibl U-TO 4jieHA apUPMETHYECKON
IPOTrPECCUH, CYMMBI IIEPBBIX N YJIEHOB
4.3 ['eomeTpuueckas mporpeccus. POpMyJsibl N-r0 4WIEHA T'E€OMETPUUECKOU
IIPOTrPECCUH, CYMMBI MIEPBBIX N YJIEHOB
4.4 N300paxkeHne YJIeHOB apU(PMETHUYECKON M T€OMETPUYECKON mporpeccui
TOYKaMU Ha KOOPJIAMHATHOM IJIOCKOCTH. JIMHEHHBIM W 3KCIIOHEHIIMAIbHBIN
pocT
4.5 CI105KHBI€ MPOIICHTHI
5 BeposTHOCTh M CTaTUCTHKA
5.1 [IpencraBnenne JaHHBIX B BHAE TaONWL, JAMarpam™m, TIpauUKOB,
UHTEpHpeTalusl JaHHbIX. YTeHHe M MOCTpPOEHUE TaOJUll, JgUarpaMm,
rpa(MKOB 10 peajJbHbIM JAHHBIM
5.2 IlepectanoBku U pakTOpuan
5.3 CodeTaHus M YUCIO COUETAHHM
5.4 Tpeyroapuuk Ilackans. Pemenue 3a1a4 ¢ HCOJIb30BaHUEM KOMOMHATOPUKH
5.5 ['eomerpudeckas BeposTHOCTh. CilydailHbId BBHIOOp TOUKH M3 (UTYPHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH
5.6 HcnbiTanne. Ycnex u Heynada. Cepusi HICIIBITAHUM 0 MEPBOrO ycnexa
5.7 Cepust ucnbiTanuii bepnyim. BepositTHocTH COOBITHI B CEPUM MCIIBITAHUI
bepnyium
5.8 CnyyaiiHas BeJIMUMHA U pACpPEIeSICHHE BEPOSITHOCTEN
5.9 Marematnyeckoe oxuaanue W jaucrepcus. [Ipumepsl MaTeMaTHYECKOTO
OKMJIaHUSI KaK TEOPETUYECKOIO CPETHErO 3HAYEHUS BEJTUYHHBI
5.10 MaremaTndyeckoe OXUIAHWE W NHUCHEPCUSA CIy4aMHOM BEIWYUHBI «YHUCIIO

YCIEXOB B CEpUU UCIIbITaHUI bepHymny




5.11

[Tonsatue o 3akoHE OOJBIIUX YHCEI. I/ISMCpeHI/Ie BepOHTHOCTCﬁ C IIOMOIIIBIO
yacToT. POJIb M 3HAUeHHE 3aK0HA OOJIBIINX YHCEI B MNpHUpoOJAC U 06H.I€CTBC

6 ['eomeTpust

6.1 Cunyc, kocuHyc, TaHrenc ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUIECKOE TOXK1eCTBO. DOPMYIIBI TPUBEACHUS

6.2 Pemenue TpeyronpHKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemienne
MPAKTUYECKUX 3a7a4 C MCIOJIb30BAaHUEM TEOPEMBbI KOCHHYCOB M TEOPEMBI
CHUHYCOB

6.3 [TpeoOpazoBanue noo6us. [Togqodue cOOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema 0 TPOM3BENEHWU OTPE3KOB XOPJA, TEOPEMBI O TIPOU3BEIACHUH
OTPE3KOB CEKYIIHX, TEOpPEMa 0 KBaIpaTe KacaTeIbHOU

6.5 Bektop, 1nuHa  (MOIyJNb)  BEKTOpAa, COHAIPABIEHHBIE  BEKTOPBI,
MIPOTHUBOIIONIOKHO HAIMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTEpaIMM HajJ BEKTOpaMmH. PasimoskeHwe BEKTOpa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.6 Koopnaunatel BekTopa. CKansipHOE MPON3BEICHUE BEKTOPOB, MPUMECHEHHE JIJIS
HAXOXKJICHUS JUIMH U YTJIOB

6.7 JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH. Y paBHEHHUSI IIPSIMOM U OKPYKHOCTH B
KOOpJIMHATAX, MIEPECCUCHUE OKPYKHOCTEH W MpAMBIX. MeTon KoopJauHaT U
€ro NpruMeHEeHUEe

6.8 [TpaBUIBLHBIC MHOTOYTOJIEHUKH

6.9 JlnuHa okpyKHOCTH. I'pagycHast U paauaHHas Mepa yriia, BEIYUCICHUE JJTHH
JIYT OKPY>KHOCTEU

6.10 [Tnomanas Kpyra, CEKTOpa, CerMeHTa

6.11 JIBYKEHUs TIOCKOCTH M BHYTPEHHHE CUMMETpun (Quryp (daeMeHTapHbIe

npenacrasienust). [lapamensasiil nepenoc. [ToBopor

Jlig IpoBeieHNs] OCHOBHOT'O T'OCYJapCTBEHHOI'O dK3aMEHa 110 MaTeMaTuke (zajee -
OI'D o MareMaTuKe) UCOJIb3YyeTCs epeyeHb (KoaupuKaTop) NpoBepsIeMbIx TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTENbHOM IPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHMsI U HIEMEHTOB COAECPKAHUSL.

IIposepsiemvie na OI'D no mamemamuke mpebo8aHus K pe3yibmamam 0C80eHUs.
OCHOBHOU 00PA308aMENLHOU NPOSPAMMbBI OCHOBHO20 00We20 00pa308aHUs

Kon [TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS
IIPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHON NPOTrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHMS oOpazoBanus Ha ocHoBe PI'OC
1 YMeHue onepupoBaTh IOHATUSMH: MHOXECTBO, IOJMHOXECTBO,

orepalyy HajJ MHOXKECTBAMH; YMEHHE ONEepUpPOBATh MOHITUSIMU: Tpad,
CBS3HBIM Tpad, IepeBo, IUKI, NPUMEHATh UX MPU PEHICHUH 3aJ]ay;
YMEHHME HCIIOJIb30BATh IpauuecKoe MNPEACTABIECHUE MHOXKECTB JIs




OMMCAHMS PEaTbHBIX MPOIECCOB W SIBJICHUM, MPU PEUICHUU 3a7ad U3
JPYTUX Y4eOHbIX MPEAMETOB

YMeHue onepupoBaTh MOHATUAMU: OIPEIEICHHUE, aKCUOMa, Teopema,
JIOKA3aTEIbCTBO; YMEHHME pPACNO3HABAaTh HWCTHUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPHUBOJWTH IPUMEPBI M KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUU

YMeHue onepupoBaTh MOHSATUAMH: HATypaJibHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCJO, JCIUMOCTh HATypaJIbHBIX YKCEN, MPU3HAKU
JIETUMOCTH, II€JI0€ YHUCIO0, MOAYJh 4YHCIIa, OOBIKHOBEHHAs ApOObh H
NecsATUYHasi OpoOb, CTAaHAAPTHBIA BHJI 4YUCIA, PAallMOHAIBHOE YHUCIIO,
UppaLMOHATIFHOE YHUCIIO, apU(PMETHUECKUN KBAJPATHBIN KOPEHB; YMEHUE
BBITIOJIHATH ACHCTBUS C YHCIIaMH, CPABHUBATh U YOPSAIOUYMBATH YHCIIA,
NPEACTABIATh YHCIIA HAa KOOPAMHATHOM NPSIMOM, OKPYIJIATH YHCIA;
YMEHHE JI€JIaTh IPUKUIKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUN

YMeHHe ONnepupoBaTh MOHATUSMM: CTENEHb C LEIbIM IIOKa3aTeleM,
apu(pMETUYEeCKU KBaJpPAaTHBIA KOPEHb, MHOIOWIEH, ajreOpanveckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENIEHU OOJIbILIE
€IMHUIIbI; YMEHHUE BBIMIOJIHATH pacy€Thl 10 (HopMysiaM, Ipeodpa3zoBaHus
LEJbIX, JPOOHO-PAIIMOHAJIBHBIX BBIPAXKEHUN U BBIPAXKEHHUM C KOPHAMH,
pa3lOKEHHE MHOIOYICHA HA MHOXHTEIM, B TOM 4YHCIE C
UCIOJIb30BaHuEM (OpMyJT pa3HOCTH KBAJpaToB M KBaJpaTa CyMMbl U
pa3HOCTH

YMeHue onepupoBaTh NOHATHUAMU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM TIEPEMEHHOM, YHUCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; yMEHME pellaTh JIMHEWHBbIE M KBaJpaTHbIC ypaBHEHUs,
JIPOOHO-pallMOHANIbHBIE YPAaBHEHUS C OHOM NIEPEMEHHOM, CUCTEMBI IBYX
JMHEMHBIX YPaBHEHWM, JIMHCWHBIE HEPABEHCTBA M HX CHUCTEMBbI,
KBaJlpaTHble U  JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHMCJIE NIPY PEIICHNUHN 3a1a4 U3 APYTUX MPEAMETOB U
MIPAKTUYECKUX 3a7a4; YMEHHME HCIIOJIb30BaTh KOOPANHATHYIO MPAMYIO U
KOOPJIMHATHYIO IJIOCKOCTh [JIi M300paK€HUsI pEUIeHUH YpaBHEHMHI,
HEPABEHCTB U CHCTEM

YMeHue onepupoBaTh MOHATHUSAMU: GYHKIMS, Tpa@uK (QYHKIUH, HYIH
GyHKIUH, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKUA BO3PACTAHUA,
yObIBaHMsI, HAUOOJBIIIEE W HAUMEHbBIIIEE 3HAYCHUS (PYHKIUU; YMEHUE
OTIEpUPOBATh TMOHATUAMH: TMpsiMas TPOMOPIIMOHATBLHOCTh, JIMHEHHAS
byHKIMs, KBajpatuyHas (QyHKIHSA, OOpaTHas MPOMOPIUOHATBHOCT,
napabona, rtumepOosia; yMEHHE CTpOuTh rpaduku  QyHKIUH,
UCITOJIB30BaTh TpauKy JUIsl OMpPEACICHHS CBOMCTB TIPOIIECCOB U
3aBUCUMOCTEH, U pelieHus 3a7ad U3 JPYTruX y4eOHBIX MPEIMETOB U
peaTbHOM KU3HH, YMEHHUE BBIPAXKATh (DOPMyJIaMU 3aBUCUMOCTH MEXKITY
BEJMIMHAMHU

Ymenue OIeprupoBaTh MTOHSTUSIMMU: MOCIIEI0BATEIbHOCTb,
apu(pMeTHIecKas 1 TeOMETpUIECKast IPOrPECCHH; YMEHUE UCTIONH30BaTh
CBOICTBA MOCIEA0BATEILHOCTEH, POPMYIIBI CYMMBI M OOIIET0 WieHa MpU
pEIICHUH 3a7a4, B TOM YHCJIE 33/a4 U3 JIPYTUX Y4eOHBIX MPEAMETOB H




peabHOM )KU3HU

YMeHue pemars 3a1a4u pa3HbIX TUIIOB (B TOM YKCJIE€ HA IPOLIEHTHI, 10JIA
U 4YacTu, ABMXKEHHE, padoTy, LIEHY TOBapOB M CTOUMOCTb MOKYIIOK U
yCIIyT, HAJIOTH, 337a4d U3 00J1aCTH yNPABICHUS TUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); yMEHHE COCTABISATH BBIPAXKCHUS, yPAaBHEHUS, HEPABEHCTBA
U CUCTEMBI 10 YCJIOBHIO 3a1a4M, UCCIEAOBATh IIOJIyYEHHOE PELICHUE U
OLIGHMBATh MPABIONOJ00HOCTb MOJIYUYECHHBIX PE3YJIbTAaTOB

YMeHue ornepupoBaTh MOHATUSMU: (UTYpa, TOYKA, OTPE30K, MpsMasd,
Jy4, JOMaHasi, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN U
PAaBHOCTOPOHHUN  TPEYTOJIbHUKH, MPSMOYTOJIbHBIA  TPEYTOJIbHUK,
MeuaHa, OUCCEeKTpUca W BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajjienorpaMMm, pomMO, TpPSIMOYTOJbHUK, KBajapar, Tpamneuus;
OKPY>KHOCTb, KpyI, KacaTeJbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU
dburypamu; yMeHuE peliarh 3aJladyd, B TOM YHUCJIE W3 IOBCEIHEBHOU
KU3HU, HAa HAXOXKJECHUE TC€OMETPUYECKUX BEJIWYUMH C NPUMEHEHHEM
M3YUYCHHBIX CBOUCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMH: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; NaPAJLIEIBHOCTD U ITEPIICHIUKYJSIPHOCTD IIPSAMBIX, YTOJI
MEXAY OPSIMBIMH, NMEPHEHANKYJSIP, HAKIOHHAs, MPOEKIUs, Mmojaodue
¢buryp, noJoOHbIE TPEYrOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOYKU U
OpsIMOM; YMEHHE paclo3HaBaThb PaBEHCTBO, CUMMETPHUIO U Togo0ue
buryp, mnapamieNnbHOCTh W NEPHEHIUKYISIPHOCTh  NPSMBIX B
OKPY’KaIOLIEM MUpE

11

YMeHue onepupoBaTh MOHIATHSAMU: JJIMHA, PACCTOSTHUE, YTo (BEIUIMHA
yrjia, CMHYC W KOCHUHYC yTIJIa TpPEYrojbHUKA), IUIONIA[b, YMEHHUE
OIICHUBATh Pa3Mepbl IMPEIAMETOB M OOBEKTOB B OKPYIKAIOIIEM MHUPE;
yMEHHUE MIPUMEHSITh hopmyibl nepuMeTpa U IUIOLIAJU
MHOT'OYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTU W TUIONIAJAM Kpyra, oObema
NPSIMOYTOJILHOTO Tapajulesienune/ia; YMEHUE MPUMEHSATh MPU3HAKU
pPaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHHUKA,
teopemy Iludaropa, TpuroHoMmeTpuueckue COOTHOIICHUS  JIst
BBIYHCJICHUS JIJIMH, PACCTOSIHUM, TJIOIIAAEH

12

YMenue wu300paxkaTh IUIOCKHE (UTYpHl W HX  KOMOWHAIIWH,
MPOCTPAHCTBEHHbIE (UTYpHl OT PYKH, C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB U JJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OTIMICAaHUIO

13

YMeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT;
KOOPAMHATHI TOUYKH, BEKTOP, CYMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA
YUCIIO, CKAJSIPHOE IPOU3BEACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAMHATHI I IPEACTABICHUS JAHHBIX U PEIICHUS 3a1a4,
B TOM YHCJIE U3 IPYTUX YUEOHbIX MPEIMETOB U peaJbHOM KU3HU

14

YMeHHne omnepupoBaTh TIOHATHSIMH: CTOJIOMKOBBIE U KPYTOBBIC
adarpaMMbl,  TaOIWIBI, CcpeaHee  apupMETHUECKOoe,  MeauaHa,
HauOoJIbIlIee W HAWMEHBIIEe 3HAYCHHS, pa3Max YHCJIOBOTO Habopa;
yMEHUE  W3BJICKaTh, HWHTEPIPETHPOBATH U  MPeoOpa3OBHIBATH
uHOpPMAIMIO, TPEACTABICHHYI0 B Ta0NWMIax ¥W Ha JuMarpammax,




OTpaXalolllyl0 CBOWCTBA M XapaKTEPUCTHUKU PpEaJbHBIX IMPOIECCOB U
SBJICHU; yMEHUE  paclo3HaBaThb MW3MEHUYMBBIC  BEJIMYMHBI B
OKPYKaIoIlleM MUPE
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YMeHne omnepupoBaTh MOHSATUSAMH: CIYYaWHBIM ONBIT (CIIy4ailHbINA
DKCIIEPUMEHT), dJEMEHTAapHOE COOBITHE (dJIEMEHTapHBIA  HCXO.)
CIIy4alflHOTO OTbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOJHUTh BEPOSITHOCTU CIIyYallHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pEeIIaTh
3aJlayd METOJIOM OpraHM30BaHHOIO Iepedopa M € HUCIOJIb30BAaHUEM
npaBuia YMHOXKEHHS; YMEHHE OLICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN W SIBJICHUI, NMOHUMAaTh POJIb NMPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUIN B OKPYKAIOLIEM MUPE U B KU3HU; 3HAKOMCTBO
C MOHSATUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YKCEJI U €r0 POJIBIO B MACCOBBIX SIBJICHUSAX
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YMeHue BbIOMpaTh MNOAXOASINMNA HM3YyUYEHHBIH METOJ [JIsl pEeLICHUS
3a1a4d, MPUBOJIUTH NPHUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U JKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATUKHU B
HUCKYCCTBE, ONMCBHIBATH  OTACJIBHBIE  BBIJAIOLIUECS  PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJI€ PAa3BUTUSA MATEMAaTUKH KaK HAayKH, NPUBOJIWTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOU U
BCEMUPHOU UCTOPHUH

Hepequb AJeMEeHmos codepofcaﬂuﬂ, npoeepAiaemblx Ha OI'D no mamemamuxe

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 UYucna v BIYUCIEHUS
1.1 HartypanbHble 1 niensie ynciua. [Ipu3Haky 1eIMMOCTH LEJIbIX YUCEN
1.2 OOBIKHOBEHHBIE W JIECATUYHBIE JpoOU, TPOLIEHTHI, OECKOHEUHBIE
MIEPUOANYECKHE IPOOH
1.3 Pannonanpupie uncna. ApudMeTHyecKue oOrepanuud ¢ paruoHAIbHBIMU
YUCJIAMH
1.4 JleficTBuTenbHbIe yKcia. ApuMeTHYecKue orneparuu ¢ JAeHUCTBUTEIbHBIMU
YUCIaMU
1.5 [TpubOmk€HHbBIC BBIYUCIICHUS, MPaBUJa OKPYIJICHHs, TPUKHUIKA W OIICHKA
pE3yJIbTaTa BEIYUCICHUN
2 AnreOpandecKkre BRIpaKCHHS
2.1 bykBeHHbIE BhIpaKEHHS! (BBIPAKEHUS C IEPEMEHHBIMH )
2.2 Cremnenp ¢ nensiM mokazareieM. CTeneHb ¢ PalMOHATBHBIM TTOKA3aTeIIeM.
CBoiicTBa cTENIEHU
2.3 MHoOrouJsIeHbI
2.4 Anrebpandeckast 1poob
2.5 Apudmernueckuii  KOpeHb  HaTypaJlbHOW  cremeHu. JleictBust ¢
apu(PMETHICCKUMH KOPHSIMH HATYPAIbHON CTEIICHU
3 YpaBHEHUs U HEPABEHCTBA




3.1

[lenpie u ApoOHO-palMoHaNIbHBIE ypaBHEHUs. CHUCTEMBI M COBOKYIMHOCTHU
YpPaBHEHUU

3.2 [lenpie 1 apOOHO-palMOHATBHEIE HepaBEeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenme TekCTOBBIX 32124
4 YucnoBble MOCIEI0BATEIBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 3a/IaHUS TIOCTIEOBATEIPHOCTEH
4.2 ApudmeTndeckass W TeoMeTpuueckas mporpeccuu. Dopmyna CIOXKHBIX
TIPOIICHTOB
5 DOyHKIMHT
5.1. Oynkuusg, cnocobbl 3amganus QyHkuuu. [paduk Pysakumn. OOnacTh
OTpENCNICHUSI W MHOXECTBO 3HaueHWd QyHkiuu. Hymum ¢yHKIum.
[IpoMexxyTkr 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MUHIMYMBI GyHKIIMA. Hanbosbiiiee v HANMEHbIIIee 3HAUCHNE
(GyHKIIMHA Ha TPOMEKYTKE
6 KoopuHatel Ha NpsMOM U TJIIOCKOCTH
6.1 KoopaunatHas npsimas
6.2 JlekapToBBI KOOPAMHATHI HA TUIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuueckue GUIrypbl ¥ UX CBOMCTBA
7.2 TpeyroiabHUK
7.3 MHOroyroJIbHUKH
7.4 OKpy»HOCTb U KpyT
7.5 H3MepeHre reoMeTpuYeCcKiX BEJIMYHH
7.6 BekTophl Ha MJIOCKOCTH
8 BeposiTHOCTh M CTaTHCTHKA
8.1 OnucartenpHasi CTATUCTHKA
8.2 BeposiTHOCTD
8.3 KomOuHnaropuka
8.4 MHoxecTBa
8.5 I'padmr

Yuebno-memoouueckoe obecneyenue oopazosameibHO20 npoyecca

1. Bunenkun H.4., ’Koxos B.U., YecnokoB A.C. u apyrue «Martemaruka: 5-i1 Kiacc:
0a30BbI YPOBEHB: YUEOHUK: B 2 HACTIX).

2. Bunenkun H.41., )Koxos B.U., UecnokoB A.C. u npyrue «MaremaTtuka: 6-i kiacc:
0a30BbI YPOBEHB: YUEOHUK: B 2 HACTIX).

3. MaxkaperueB FO.H., Mungiok H.I'., HemkoB K.M. u npyrue; non pengakuuei
Tensxosckoro C.A. «Maremartuka. Anredpa: 7-it kiacc: 0a30BbIil ypOBEHb: YUEOHUK.

4. MakaperueB HO.H., Munmioxk H.I'., HemikoB K.M. u npyrue; non pepgakuuei
TensikoBckoro C.A. «Maremartuka. Anredpa: 8-if kiacc: 6a30BbIi YPOBEHb: YUEOHUK).




5. MakapsiueB FO.H., Munmgoxk H.I'., HemkoB K.M. u apyrue; noxa penakuuen
Tenskockoro C.A. «Martemaruka. Anredpa: 9-i kinacc: 6a30BbIl yPOBEHB: YUCOHUK.

6. Artanacsn JI.C., byryzoB B.®., Kamomue C.b. u npyrue «Maremaruka.
I'eomeTpusi: 7 - 9-e kiacchl: 0a30BbIN YPOBEHB: YUCOHUK.

7. Beicouxuinn U.P., Amenko U.B.; non pepakuuen SAmenko U.B. «Marematuka.
BepositTHOCTB 1 cTaTuCcTHKA: 7 - 9-¢ Ki1acchl: 0a30BbIi YPOBEHb: YUEOHUK: B 2 YACTIX).



