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IosicHUTENLHAA 3aANINCKA

Pabouas mporpamMMa mo maremaTuke: anreOpe M HayajgaM MaTeMAaTUYECKOIO aHaln3a,
Tre€OMETPUHM COCTaBJIE€HAa B COOTBETCTBMM ¢ (DepepalibHbIM T'OCYIAAPCTBEHHBIM 00pa30BaTENbHBIM
CTaHJApTOM CpeAHEero obiero oopazoBanus, yTBepxka¢HHbIM [Ipukazom Muno6puayku PO ot 17
masi 2012 roma Ne 413 (c u3MEHEHUSIMU U IOTIOTHEHHUSIMH ), HA OCHOBE aBTOPCKO# mporpammbl kK Y MK
A.I'. Mopaxosuua u aBTopckoil nporpammsl kK YMK JI.C. AranacsHa:

A.I'. Mopakosuy, I1.B. CemenoB. MaremaTnka: anrebpa M Hadajza MaTeMaTHUECKOTO aHajH3a,
reomeTpus. Anrebpa W Hayala MaTeMaTHYECKOro aHain3a. ba3oBblil M yriyONeHHBIH YpOBHH.
Metoaunueckoe nocodue 1 yuutens. 10 kmace. «MHemo3uHay. Mocksa, 2017

A.I'. Mopakosuy, I1.B. CemenoB. MaremaTuka: anrebpa M Hadajga MaTeMaTHUECKOTO aHajH3a,
reomeTpus. Anrebpa M Hayala MaTeMaTHUECKOro aHain3a. ba3oBblil M yriyONeHHBIH YypOBHH.
Metoaunueckoe nocodue 1 yuutens. 11 kmace. «MHemo3nHay. Mocksa, 2017

Paboune nporpammsl. I'eomerpust 10-11 kmacesl. ba3osblit u yriyonennsiii yposuu. [log pea. T.A.
Bypmucrtposoii. «IIpocsemenue». Mocksa, 2018

[Iporpamma paccuntana Ha CTyneHb cpeaHero obmiero oopazoanus (10-11kmaccer).

[To yueonomy miany HU COVY «lIllkona pagoctn» Ha M3ydyeHHE MaTEMaTHKH OTBOJUTCS 6 4acoB B
Heneno. 35 yueOHbix Hemenb B 10 kiracce — 210 gacoB 3a yueOHbIi roa. 34 yueOHbie Hemenu B 11
kiacce — 204 gaca 3a yue6nsIii ron. Mitoro 414 gacos 3a 10-11 kmacchl.

W3 Hux Ha u3ydeHue aareOpsl 1 Hayall MATeMAaTHYEeCKOTO aHAIN3a OTBOAUTCS 4 4acoB B Henento. B
10 xiacce — 140 yacos, B 11kmacce — 136 wacoB. Mtoro 276 gacos 3a 10-11 kmaccel. Ha nzyuyenue
reoMeTpuu — 2 yaca B Henenmto. B 10 kinacce — 70 gacos, B 11 knacce — 68 vacoB. Mtoro 138 yacos
3a 10-11 kmacchr.

Y4yeOHUKH:

Maremaruka: anreOpa W Hadyaja MaTeMaTHUECKOTO aHajW3a, reoMeTpus. Anrebpa W Hayaia
MareMarnyeckoro ananmza. 10 --11 kmaccel. YueOHUK U1t 001Ie00pa3oBaTeNbHBIX OpraHU3aINi
(6azoBmiif ypoBeHs). B 2 4. U. 1 / A. I'. Mopakosuu, I1.B. CemenoB. — 8-e¢ u3., nepepad. -- M.:
Mmuemosnna, 2019 (Homep B penepanpHoM nepeune 1.1.3.4.1.8.1)

JI.C. AranacsH, B.® Bbyrtycos, C.b. KagomiieB. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHIeCKOTO
aHanm3a, reomerpus. ['eomerpus 10-11 kmacc. ba3oBbiii m yrimyOnmeHHbI ypoBHH. MOCKBa,
«IIpocemenuey, 2019 (Homep B dpeaepansHom niepeune 1.1.3.4.1.2.1)



Ilnanupyembie pe3yabTaThl 00y4eHHUS.

JInyHOCTHBIE pE3yNIbTATHI

- cOpMHPOBAHHOCTH MHPOBO33PECHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HaYKH;

- KPUTUYHOCTb MBIIIJICHUS,, YMEHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJIMYATh TUNOTE3Y OT (aKTa;

- TOTOBHOCTh M CIIOCOOHOCTH BECTH JAHANOT C JPYTHMH JIFOJABMH, JIOCTHTaTh B HEM
B3aMMOTIOHMMAaHUsI, HAXOJUTh OOIINE IEIN B COTPYIHUYATH IS UX JOCTHKEHUS,

- HaBbBIKU COTPYAHHUYCCTBA CO CBCPCTHUKAMHU, JACTBMH MJIAAIICTO BO3pacTa, B3pPOCIBIMU B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOU, y4eOHO-MCCIIEA0BATEIbCKOM, MPOSKTHOW M APYTHX
BUJIaX JCATEIBHOCTH;

- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHUIO, HA IPOTSHKEHUN BCEH
JKU3HU; CO3HATEIhbHOE OTHOIICHHE K HEMPEPHIBHOMY OOPA30BAHHMIO KaK YCIOBHIO YCIEITHOM
po¢eCCHOHAIBHON 1 OOIIIECTBEHHON JIEATEILHOCTH;

- SCTETMYECKOE OTHOIIEHHWE K MHUPY, BKIIOYasg OSCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA;

- OCO3HAHHBIN BBIOOp OyayIIeH mpodeccun, BO3MOKHOCTEH pean3alui COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB, OTHOIICHHE K MPO(ECCHOHATBLHON AEITeThHOCTH KaK BO3MOXHOCTH yYacCTHUsSl B PEIICHUH
JMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OONMICHAIIMOHAIBHBIX TTPOOIIEM.

MeranpeaMeTHbIE pE3YJIbTATHI.
BrinmyckHUK Hay4yuTCs:

- CaMOCTOATCIIBbHO OHNPCACIATE LOCIINW JOCATCIBHOCTH W COCTABJIATH IIJIAHBI JCATCIBHOCTH,
CaMOCTOATCIIbBHO OCYIICCTBJIATh, KOHTPOJIHUPOBATH U KOPPCKTUPOBATHL ACATCIbHOCTL, UCIIOJIB30BATh
BCC BO3MOXKHBIC PCECYPChI JId AOOCTHXXCHUS IMMOCTABJICHHBIX I.[CJICI‘/JI H pcain3alluu IIJIAaHOB
ACATCIIBHOCTH,

- BBIOMPATH YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYaIHSIX;

- MPOAYKTHUBHO 00IIATHCS M B3aUMOEMCTBOBATH B MPOIIECCE COBMECTHOM JIEATENbHOCTH, YUUTHIBATh
MO3UIUH JIPYTUX YYaCTHUKOB AESITENbHOCTH, 3P(HEKTUBHO pa3peniaTb KOH(OIUKTHI,

- BIIAQJICTh HABBIKAMHU MO3HABATEIbHOHN, Y4eOHO-MCCIIEIOBATEILCKOW M MPOSKTHON NEATEIbHOCTH,
HaBBIKAMH pa3pelieHuss MpoOJieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY
METOJIOB PEIICHUS MTPAKTUUECKHUX 3a/1a4, MPUMEHEHHUIO Pa3INYHBIX METO/IOB ITO3HAHMS;

- TOTOBHOCTM U CIOCOOHOCTM K CaMOCTOSITENbHOM  MH(pOPMAIMOHHO-II03HABATEIbHOM
NEeSTeNIbHOCTH, BKJIOYash YMEHHE OpPHUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHHMKAX HH(pOpMAIHH,
KPUTHYECKH OILICHMBAaThb W WHTEPHPETUPOBATH HMHPOPMAIHMIO, MOJY4aeMyl0 W3 pa3IU4HbIX
HMCTOYHHUKOB;



- ICTIOJIB30BaTh CPEACTBA MHPOPMAITMOHHBIX K KOMMYHUKAaIIMOHHBIX TexHonoruit (UK T) B pemennu
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHH3AIIMOHHBIX 3a7ad C COOJIF0JIeHHEeM TpeOOBaHUN
OPrOHOMUKHU, TEXHUKHU 0€30TIaCHOCTH, THTUEHBI, PECYPCOCOCPEKEHHU S, TPABOBBIX 1 ATHUYECKUX HOPM,
HOpM UH(POPMAIMOHHON 0€30M1aCHOCTH;

- BJIAJICTH A3bIKOBBIMU CPCACTBAMH — YMCHUC SICHO, JIOTUYHO U TOYHO U3JiaraTb CBOIO TOUYKY 3pCHUA,
HCIIOJIB30BAaTh aACKBATHLIC A3bIKOBBIC CPCACTBA,

- BJIAJIETh HABBIKAMH I103HABATENbHOU pPe(ICKCHM KaK OCO3HAHUS COBEpPLIAEMBIX JACHCTBUHA U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUIl CBOECTO 3HAHMS U HE3HAHUA,
HOBBIX [T03HABATEIIbHBIX 33184 U CPEICTB UX JTOCTUKECHUS.

[IpenmMeTHbIE pE3yIIbTATHI.

ba3oBblil ypoBeHb
«IIpobaeMHO-PYHKIIMOHAJIbHBIE Pe3YJIbTATHD)
Paszpnen I. BeInyCKHUK Hay4YuTCH I11. BoINyCKHUK MOJIYYUT BO3MOKHOCTh
HAYYHUThCS
Iesan ocBoenust | /{1 ucnonp30BaHus B TOBCEHEBHON Jna pazeumus moluinenus, UCNOIb308AHUS 8
npeaMera XKHU3HHU U 00€CTIeYeHHSI BO3SMOXKHOCTH HOBCEOHEBHOU IHCUZHU
YCHENIHOTO MPOJ0JKEHUST 00pa30BaHUs
110 CTIEIMATBHOCTAM, HE CBS3AHHBIM C u obecneyeHus 603MONCHOCMU YCHEUHO20
HPUKJIaHBIM UCIIOIb30BaAHHEM npOOONICEHUs. 0OPA306aHUs. 1O
MATEMATHKH CNeYUAnbHOCMAM, He CBA3AHHBIM C
APUKIAOHBIM UCHONb308AHUEM MATNEMATMUKU
dnemenmul — OnepupoBath Ha 6a30B0M ypoBHe! | —  Onepuposamv?’ nonsmusmu: koneunoe
meopuu MOHATHSIMU: KOHEYHOE MHOKECTBO, MHOHCECMEB0, DNeMEHM MHOJICecmea,
MHOMCECME U AJIEMEHT MHOKECTBA, NOOMHOMCECm80, nepecedenue u
Mamemamuyec IIOJIMHO>KECTBO, IIEPECEUEHUE U 00veduHeHUue MHOJCECM8, YUCTIO08ble
KOil 102uKu 00BbEIMHEHNE MHOKECTB, YUCIIOBbIE MHOJHCECmMBA HA KOOPOUHAMHOU NPAMOLU,
MHO’KECTBA Ha KOOPJANHATHOU ompe30K, UHMepeaJl, NoJIYUHmMepeal,
MpSAMOM, OTPE30K, HUHTEPBAJI, NPOMENCYMOK C BbIKONOMOU MOUKOU,
— omnepupoBaTh Ha 0a30BOM YpOBHE epaghuueckoe npedcmasieHue MHOICECME
MOHATHUSIMU: YTBEP)KJICHUE, Ha KOOPOUHAMHOU NIOCKOCIU,
OTPHUILIAHHUE YTBEPKACHUS, —  onepuposamv NOHAMUAMU: YMEEPAHCOeHUe,
VCTUHHBIE U JIO)KHBIE YTBEPKICHMUS, ompuyanue ymeepicoeHus, UCMuHHble U
MIPUYMHA, CJIEICTBUE, YACTHBINA JIOJHCHBLE YMBEPIAHCOCHUSL, NPULUHA,
cityyail o01Iero yTBepKIeHus, credcmaue, 4acmuwlil caydai oouezo
KOHTpIPHUMED; VYMBep#cOeHUsl, KOHmpnpumep;

! 3neck u nanee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX IIOHATUIA [0 XapaKTEPHBIM IIPU3HAKAM, BBIIOIHATH
JIEACTBUS B COOTBETCTBUU C OTPEEIIEHUEM U MPOCTEUITMMU CBOMCTBAMHU MOHATUN, KOHKPETU3UPOBATH PUMEpPaMU
o01Tre MOHATHS.
2 31ech u masee; 3HaTh ONPEENCHAE TIOHATHS, YMET TIOSICHATE €TI0 CMBICI, YMETh MCIIOJIb30BaTh IIOHATHE H €70
CBOICTBA NpU IPOBEACHUN PACCYKACHUMN, pELIEHUH 3a/1ay.
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HaXOJUTh IIEPECCUCHUE U
00bEIUHEHUE IBYX MHOXKECTB,
IPEJCTABICHHBIX IT'papUUECcKu Ha
YHUCJIOBOU MPSIMOM;

CTPOUTH HA YUCIIOBOU MPSAMOM
IIOJMHO>KECTBO YHACIIOBOIO
MHOX€ECTBA, 3aJaHHOE
IIPOCTEHIIMMH yCIIOBUSMU;
pacrno3HaBaTh JIOKHBIE
YTBEPKJICHHSI, OLTMOKH B
pacCyXICHHUSX, B TOM YHCIJIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceounesnoii orcusnu u npu usyyeHuu

Opy2ux npeomemos:

HCIIOJIB30BATh YN CJIOBEIC
MHO’KECTBA Ha KOOPJMHATHOM
IIPSIMOM JJIsL OITUCAHUS peaIbHBIX
MPOLECCOB U SIBJICHUI;
MIPOBOJIUTH JIOTHUECKHE
paccyXaeHus B CUTyalUsaxX
IOBCEIHEBHOMN KU3HHU

—  npoeepsmb NPUHAOLEIHCHOCTb dlleMeHma
MHOJHCECBY,

—  HaxoOumv nepeceuerue u 006veOuHeHue
MHOIICECE, 8 MOM YUCTIe NPEOCMABIEHHBIX
epagpuyecku Ha YUCI060U NPAMOLL U HA
KOOPOUHAMHOU NIOCKOCTU,

—  NpPoB0OUMb OOKA3AMENIbHBIE PACCYHCOCHUS
07151 000CHOBAHUSL UCIIUHHOCU
VMEepHCOeHUII.

B noeceonesnotl scuznu u npu uzyueHuu Opyux
npeomemos:

—  UCNOIL308AMb YUCTOBbLE MHONCECMEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisi ONUCAHUS
PEanbHbIX NPOYECCO8 U AGNEHULL,

—  NpP0800UMb 0OKA3AMENbHBIE PACCYHCOCHUS
8 CUMYAYUAX NOBCEOHEBHOL HCUSHU, NPU
peutenuu 3a0a4 u3 opyaux npeomemos

Yucna u
ebIparcenus

OnepupoBath Ha 6a30BOM ypOBHE
MOHATHSIMU: IIETI0€ YHCIIO,
JeIMMOCTb YHUCEeJl, OOBIKHOBEHHASI
npoOsb, necsTuyHast Jpoos,
paloHaIbHOE YHCIIO,
npuOMMHKEHHOE 3HAYCHUE YHCTIa,
4acTb, 015, OTHOILLEHHUE, TPOLIEHT,
MOBBIIIICHUE U TTOHIKEHUE Ha
3aJJaHHOE€ YHCJIO MPOIIEHTOB,
Macirao;

orepupoBaTh Ha 0230BOM YpOBHE
MOHATHUSIMU: JIOTapU(pM UucIa,
TPUTOHOMETPHUYECKASI OKPYIKHOCTb,
rpagycHas Mepa yria, BeIM4ruHa
yrJia, 3aJJaHHOT0 TOYKOM Ha
TPUTOHOMETPHUECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHTEHC U
KOTaHT'€HC yTJI0B, UMEIOLIUX
MIPOU3BOJBHYIO BEIMYUHY;
BBITIONHSATH apu(PMEeTUIECKUE
JEUCTBUSA C LIEIIBIMA U
paIoHaIbHBIMU YHCIIAMU;
BBITIOJTHSITH HECTIOKHBIC
peoOpa3oBaHUS YUCIOBBIX
BBIpXEHUI, COIepKAILUX CTEIIEHU
qucen, 1100 KOPHU U3 YUCe, T1H00
sorapu(mbl YUCET,

— (80060010 onepuposams NOHAMUAMU.
yenoe yucno, 0enUMOCmb YUce,
00bIKHOBEHHAS1 OpODOL, decaAmudHas Opoow,
PAYUOHATIbHOE YUCTO, NPUOIUIHCEHHOE
3HaYeHue Yucua, 4acmos, 007, OMHOUEHUE,
npoyenm, noGvluleHUe U NOHUNCEHUE HA
3a0aHHoe YUCIIO NPOYEHmMO8, Macumao,

—  Npu8oOUMb NpUMeEpbL YUCel ¢ 3A0AHHLIMU
CBOLICMBAMU OENUMOCTIU,

—  onepuposame NOHAMUAMU. T02APUPM
yycna, mpueoHOMempu4ecKkas
OKPYHCHOCMb, PAOUAHHAS U 2PAOYCHAS
mepa yaaa, 8enuduna y2iad, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKPYAHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOUWUX NPOU3BOTbHYIO
GeUYUHY, YUCTA e U T;

—  GbINOIHAMb apugmemuyecKue Oelcmasus,
couemasl yCmHvle U NUCbMEeHHble NPUeMbl,
npUMeHss nPU HeoOX0OUMOCU
8bIYUCTUMENbHbIE YCMPOLICEA,

—  HaxoOumv 3HA4eHUs KOPHA HaAMYPAIbHOLUL
cmenenu, cmenenu ¢ payuoHaIbHbIM
nokasamesnem, 102apugma, UCnorb3ys npu
HeoOX00UMOCMU BbIYUUCTUMENbHBLE
ycmpoucmeda;

—  NOIb308aMbCA OYEHKOU U NPUKUOKOLL NpuU
NPAKmMu4ecKux pacyemax;




— CpaBHHBATH PallMOHAIBHBIC YHCIIA
MEXIy COOOM;

— OIICHMBATh M CPABHUBATH C
panroHaATFHBIMHU YUCIIAMH
3HA4YEHUs 1IeIbIX CTEIIeHE! Jncel,
KOpHEH HaTypaJIbHOM CTENEHU U3
qHCe, JJIOTapu(pMOB UuCel B
MPOCTHIX CITydasx;

— M300pakaTh TOYKAMH Ha YUCIOBOH
IPSIMOI! LIeJbIe U PALlMOHAIbHbIE
qHCIIa;

— H300pakaTh TOYKAMH Ha YUCIOBOH
IPSIMOIL LIeJIbIe CTETICHH YHCeIl,
KOPHU HATypaJIbHOM CTETICHU 3
YHCe, JJIOTapu(MbI YUCell B
MPOCTHIX CITydasx;

—  BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHus LENbIX U APOOHO-
panMoHATFHBIX OYKBEHHBIX
BBIPAKCHU;

— BBIPAXATh B MPOCTEHIIINX CITyJasiX
U3 PaBEHCTBA OJIHY IEPEMEHHYIO
qyepes Ipyrue;

—  BBIYHCIATH B IPOCTHIX CITydasx
3HAYEHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAKCHUH, OCYIIECTBIISIS
HE0OXOUMBIE TTOJICTAHOBKHU U
npeoOpa3oBaHus;

— M300pakaTh CXEMaTHYECKH YTOJI,
BEJIMYMHA KOTOPOTO BBIpa’KEHA B
rpajaycax;

— OIICHHMBATh 3HAKU CHHYCA,
KOCHHYCa, TAaHI€HCa, KOTaHTeHCa
KOHKPETHBIX YTJIOB.

B noeceonesnoil scuznu u npu uzyieHuu
opyaux yueOHbIX npeomMemos.

—  BBINIOJHSTH BBIYHCICHUS IPU
peLICHUH 33a]]a4 PAKTUIECKOTO
XapakTepa;

—  BBINTOJHSATH MPAKTHYECKHUE PACUETHI
C UCIIOJIb30BaHUEM TIPU
HEOOXOIMMOCTH CIIPaBOYHBIX
MaTEepHaIOB U BEIYUCIUTEIBHBIX
YCTPOMCTB;

— COOTHOCHUTbH pPEabHbIC BETMYHHEI,
XapaKTePUCTUKH OOBEKTOB
OKPYKaIOIIEero MUpPa C UX
KOHKPETHBIMHU YHCIIOBBIMU
3HAYEHHSIMU;

npoB8OOUMb NO U3EECMHBIM POPMYIAM U
npasuiam npeoopazo8aHusi OyK6eHHuIX
BbIPAICEHU, BKIIOUAIOWUX CTNENeHU,
KOPHU, 102apughmol u
mpucoHomMempuieckue QyHKyuu,
HAxXo0umbv 3HA4eHUs1 YUCTOBbIX U
OVKBEHHBIX BbIPAHCEHUT, OCYUWeCBIIAA
HeobXxooumvle NOOCMAHOBKU U
npeobpazoeanus,;

uzobpasxicams cxemamuyecku y2oJ,
BEUYUHA KOMOPO20 BbIPANCEHA 8 2pAdYCaX
UIU paouamax,

UCNOIb306AMb NPU PEUEeHUU 3A0aY
mabauunvle 3Ha4eHUs
MPUSOHOMEMPUUECKUX DYHKYULL YN0,
BbINOIHAMb NEPEBOO BEUYUNBL Y2la U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceounesnoii orcusnu u npu usyvyeHuu opyaux

VUeOHbIX NpeoMemos:

8bINOIHAMb OCUCMBUS C YUCTIO8bIMU
OAHHBIMU NPU peUuleHUU 3a0ay
NPAKMUYecKo2o xapakxmepa u 3a0a4 u3
PAa3IUYHbIX 0Oacmell 3HAHUL, UCNONb3YA
npu HeobX0OUMOCMU CRPABOYHbLE
Mamepuansl U bl4UCTUMENbHbLE
ycmpoucmed;

OYeHUusamv, CPABHUBAMb U UCNOIb308AMD
npu pewieHuu NPaKmuyecKux 3a0ay
YUCTI0Bble 3HAYEHUS PeATIbHbIX GETUYUH,
KOHKpemHble YUCI08ble XApaKmepucmuxu
00beKmo8 OKpyIHcaoueco Mupa




HCIOJIb30BATh METOAbI OKPYTJICHUS,
MPUOTKEHUS U IPUKHUIKH TIPU
pELICHUH MTPaKTHYECKUX 3a/1a4
MMOBCECAHEBHOM KU3HU

Ypasnuenus u

Pemrate nuHENHbIE YpaBHEHUS U

—  Pewamy PAUUOHANIbHbIE, NOKA3AME/IbHblE U

HepageHncmea HEpaBEHCTBA, KBAJPaTHBIC Jo2apugmuyeckue ypasHeHus u

YpaBHCHHS, Hepagencmea, npocmetiuiue

pemiare gorapudMudeckme UppayuUoHaIbHble U MPULOHOMEMPUIecKue

ypaBHeHust Buna log . (bx +c)=du VPAaBHEHUsl, HepABEHCMBA U UX CUCTEeMbl,

IpoCTelIe HepaBeHCTBA BuAa log | —  ucnonvszoeams memoowi peuienus

aXx <d, VpaeHeHull: npugeoenue K uoy

peliaTh noka3arelbHble YpaBHEHMUS, «npouseedenue pagHo HYI0» UTU «4ACTMHOe

Bunma a”°=d (rme d MoxHO PABHO HYI0Y, 3AMEHA NePEMEHHBIX,

MPEJICTaBUTh B BUJIE CTENEHU C —  UCNOb308aMb MemMoo UHMEPBAN08 Ol

OCHOBAaHHMEM @) U IPOCTEUIIINE peuleHus HepageHcme,

HepaBeHCTBa BUna a* < d (raed —  UCNONb308aMb epaguieckuti Memoo O0Jis

MOXHO IPCIACTABUTH B BUIC NPUOTUINCEHHO20 pelleHUs. YPABGHEeHUIl U

CTETIeHU C OCHOBAHUEM a);. Hepagencma,

MIPUBOJIUTH HECKOJILKO IPUMEPOB —  u300padcamev Ha MPUSOHOMEMPUUECKOT

KOpPHEH mpoCTeIero OKPYIHCHOCIU MHONCECNEO peuleHUll

TPUTOHOMETPUYECKOTO YPAaBHEHUS npoCmenuux mpueoHOMempuyecKux

BUJA: SInX =a, cosx=a, tgx=a, VPasHeHUll U HepageHcms,

ctg x = a, T/1e @ — TabNUIHOEe —  GbINOIHAMb OMOOP KOPHell yPAGHeHUL UlU

3HAYCHUE COOTBETCTBYIOMICH peuienull HepaseHcms 8 COOMBEMCmMEUU C

TPUTOHOMETPHYCCKON (yHKIIHH. O00NOIHUMENbHBIMU Y CILOBUAMU U
02paHudeHUsIMU.

B nosceounesnoii orcuznu u npu usyyeHuu

opyaux npeomemos. B nosceonesnoil socuznu u npu uyueHuu opyaux
VUEOHBIX NPEOMEMOB:

COCTaBJISITh U pelIaTh YpaBHEHUS U

CHUCTCEMBI ypaBHeHI/Iﬁ Ipu pCUICHUHN — cocmasisams U peulams ypasHeHUs,

HECJIOXKHBIX TIPAKTUYCCKUX 3a1aY cucmembl YpasHeHull U HepaseHCcmea npu
peueHuu 3a0a4 opyaux y4eOHvlx
npeomemos;

—  UCNONb308aMb YPAGHEHUS U HEPABEHCMEA
07151 NOCMPOEHUS U UCCTIe008aAHUS
npocmeuuux Mamemamuyeckux mooeneu
PeanbHbIX CUmMyayuti Uiy nPUKIAOHbIX
3a0auy;

—  yMemb UHMEPNpemupo8ams NOIy4eHHbli
npu peulenuu ypagHeHus, HepaseHcmeda Uil
cucmemvl pe3yibmam, OYeHU8ams €20
npasoonoooodue 6 KOHmeKkcme 3a0AHHOU
PeanvHolU cCumyayuu uiu RPUKIAOHOL
3a0ayu

Dyukyuu OnepupoBath Ha 6a30BOM ypOBHE —  Onepuposamsb NOHAMUAMU. 3A8UCUMOCTb

MOHATUSIMU: 3aBUCUMOCTb BEJINYHH,
(byHKIMS, apTyMEHT U 3HaYCHNE
¢byHKIMHU, 006J1aCTh ONpENeNIeHus 1
MHO>KECTBO 3Ha4eHUH pyHKINH,
rpad UK 3aBUCUMOCTH, TpauK

genuyun, hyHKyus, apeymenm u sHaueHue
¢dynkyuu, obracme onpeoenenus u
MHOIHCECB0 3HAYEeHUl PYHKYUU, epaduK
3asucumocmu, 2pagpux QyHKyuu, Hyau
@dyHKYUU, NPOMENCYMKU




byHKIMY, HYH QYHKINY,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM
IIPOMEKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJblIee U HAUMEHbIIIEE
3Ha4YeHHEe PYHKLIUHU HA YUCIOBOM
IIPOMEKYTKE, NEpUOINYECcKas
(byHKUMA, TEpHOS;

OIepUpoBaTh Ha 6a30BOM YpOBHE
HNOHATUAMMU: NIpsiMast U oOpaTHast
MPONOPIMOHATLHOCTH JIMHEHHAS,
KBaJpaTU4Has, JJorapupmMudeckas u
nokaszatenbHast (QyHKIUH,
TPUTOHOMETPHUECKUE (PYHKIUHY;
pacrno3HaBaTh TpaduKu
AJIEMEHTAPHBIX (QYHKIMA: TPIMOM U
0o0paTHO# POMOPIIMOHATILHOCTH,
JINHENHOM, KBaJAPaTUYHOM,
JoTapu(PMHUIECKON U
MoKa3aTeabHON (QYHKIUA,
TPUTOHOMETPHUECKUX (DYHKIIHIH;
COOTHOCHUTH Tpauku
AJIEMEHTAPHBIX (QYHKIMNA: TPIMOM U
00paTHO# POMOPIIMOHATILHOCTH,
JINHENHOM, KBaJAPaTUYHOM,
JoTapu(PMHUIECKON U
NoKa3aTeabHON (QYHKIUA,
TPUTOHOMETPHUECKUX (DYHKIUH C
¢dbopmynamMu, KOTOPEIMUA OHU
3aJ]aHbl;

HaxOJIUTh 1O TpaduKy
npuOIMKEHHO 3HAYCHHS (DYHKINU B
3aJJaHHbIX TOYKaX;

OIIpeNIeNIATh 10 Ipa UKy CBOWCTBA
byHKIMHU (HYJIH, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HaOOJIBIIINE U
HauMEHbIINE 3HaYEeHUs U T.11.);
CTPOUTH 3CKH3 Tpaduka QyHKINH,
YIOBJIETBOPSIOLICH TPUBEICHHOMY
Habopy ycloBui (IPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUYCHHE
(GyHKIMHU B 331aHHON TOYKE, TOUKU
3KCTPEMYMOB | T.1.).

B noeceonesnoil scuznu u npu uzyieHuu

opyaux npeomemos:

OTIpeNIeNIATh 10 TpaduKaM CBOMCTBa
peabHBIX MIPOLECCOB U

3HAKONOCMOAHCMEA, 803PACAHUE HA
YUCTI08OM NPOMEdICYMKe, YObleaHue Ha
YUCTI080M NPOMEINHCYMEKe, HAUboIbULee U
HaumeHbuiee 3Havenue GyHKyuu Ha
YUCTI080M NPOMEINHCYMEKE, NePUOOUUECKas
@yHKYus, nepuoo, wemnas u HeuemHas
dyHryuu;

onepupos8amv NOHAMUAMU: NPAMASL U
06pamuas NPONOPYUOHATLHOCHb,
JIUHeliHas1, KeaopamuiHas,
Jloeapupmuyeckas u noka3amenbHas
@yHKyuu, mpuconomempuyeckue QyHKYuu;
onpeoensams 3HayeHue QyHKYuu no
3HAYEHUIO APeYMEHMA NPU PA3TUYHBIX
cnocobax 3a0anusi pyHKyuu,

cmpoums epaguKu u3y4eHHbIX QYHKYUL,
onucvl8amv no 2pagpuxy u 6 NPocmeuuiux
cayuasx no gopmyne nosedeHue u
ceoticmea (yHKYuil, Haxooums no 2paguxy
dyHKyuu HauborvuiLe U HAUMEHbUUE
3HAYEHUsL,

cmpoums 3CKU3 epaguxa GyHkyuu,
yooesnemeaopsouell NPUeeoeHHOMY Habopy
VCnosutl (npomexcymku
go3pacmanus/yovieanus, sSHa4eHue
@dyHKYUU 8 3A0aHHOI MOYKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU
umo.),

— pewiamy ypasHenus, npocmeuuiue

cucmembl ypaeHerutl, UCNOIb3Ys CEOUCMEA
@dyHryul u ux epaghuxos.

B noeceonesnoil scuznu u npu uzyueHuu Opyux

VUEOHBIX NPEOMEMOB:

onpeoensamy no epagukam u UCNOIb3I0BAMb
07151 peulenusi NPUKIAOHBIX 3a0ay C80UCMEa
PEanbHbIX NPOYECCco8 U 3asucumocmel
(HaubobUUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObl8AHUSL
@dyHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMAINOMbL, NEPUOO
umn.);

UHMEPNPEemupo8ams C8OUCMEA 8
KOHMeKcme KOHKPemHOU NpaKmuieckou
cumyayuu,

onpeodensams no epagukam npocmeriuiue
Xapaxmepucmuxu nepuooudecKux
npoyeccos 6 buonocul, IKOHOMUKe,
MY3blKe, paouocesazu u op. (amniumyoa,
nepuoo u m.n.)




3aBUCHMOCTEH (HauOoIbIINe U
HaVMEHbIIINE 3HAYCHMUS,
MIPOMEXKYTKH BO3pacTaHus U
yOBIBaHUS, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.II.);
MHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
IIPAKTUYECKOU CUTyalluU

Onemenmot
mamemamuuec
K020 ananusa

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHATUSMU: TPOU3BOIHAS (PYHKLIUU
B TOYKE, KacaTelbHas K rpaduky
GbyHKIMH, TPOU3BOIHAS (DYHKITUH;
OIIpENIeNIATh 3HAaUE€HUE TPOU3BOIHON
(YHKIMHU B TOUKE 110 U300paskeHUIO
KacaTelbHOU K rpaduKy,
IIPOBEACHHON B 3TOM TOUKE;
pelaTh HEeCJIOKHBIC 3a7a4 Ha
IPUMEHEHHE CBSI3U MEKIY
IPOMEKYTKaMU MOHOTOHHOCTH U
TOUYKaMU 3KcTpeMyMa (pyHKIUH, €
OJIHO! CTOPOHBI, U TPOMEKYTKAMU
3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM ATON (PYHKIIUU — C
JPYTOM.

B nosceounesnoii sorcusnu u npu usyyeHuu

Opy2ux npeomemos:

HOJB3YACHh IpaKaMu, CPAaBHUBATH
CKOpPOCTH BO3pacTaHus (pocra,
MOBBIIICHNUS, YBEITMUCHHS | T.1II.)
WA CKOPOCTHU YOBIBaHUS (TaieHus,
CHIDKEHUS], yMEHBIICHUS U T.I1.)
BEJIMYMH B PEaJbHBIX MpOIleccax;
COOTHOCHUTH TpaUKH peaabHbIX
MPOIIECCOB M 3aBUCHMOCTEH C UX
OTMCaHMSIMHU, BKITIOYAIOIINMU
XapaKTEPUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBI pocT,
IUTAaBHOE TTOHWXEHUE U T.11.);
HCTIONIB30BATh TPA(UKU peaTbHBIX
MIPOIIECCOB JUISI PEILICHHS
HECJIOKHBIX MPHUKJIAHBIX 33734, B
TOM YHCJIe OTpeAesis o rpaduky
CKOPOCTB X0J1a Iporiecca

Onepuposams nousAmMuaMU. NPoU3600HaAs
@yHKYyuu 8 mouKe, KacamenbHas K epapuxy
@dyHKYUU, NPOU3BOOHAS PYHKYUU,
BbIUUCTAMND NPOUZBOOHYIO OOHOUIEHA,
MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL
BbIUUCTIAND NPOU3BOOHBIE DIIEMEHMAPHBIX
DYHKYULl U uX KOMOUHAYULL, UCNOTIL3YS
CNpasouHbvle Mamepuavl,

uccned068amy 8 NPOCMEUUUX CIy4asx
@yHKYUU HA MOHOMOHHOCb, HAXOOUMb
Haubobuue U HAUMEHbUUE 3HAYEHUS
@yHKyuil, cmpoums epapuKu MHO204NEeHO8
U npocmetuux payuoHaIbHbIX QYHKYULL ¢
UCNONb3068AHUEM annapama
MamemMamuyecKko20 aHaIu3d.

B noeceonesnoil scuznu u npu uzyueHuu Opyux

VUEOHBIX NPEOMEMOB:

pewams RPUKIAoHble 3a0adu U3 OU0I02Ul,
Quzuku, Xumuu, SKOHOMUKU U OPYSUX
npeomemos, céa3anHHble C UCCTIe008aAHUEM
Xapakmepucmux peaibHvlx NPoYeccos,
HaxoxcoeHuem HauboIbuux U HAUMeHbUUX
3HAYEeHUll, CKOPOCMU U YCKOPeHUs U M.N.,
UHMEPNPemupo8ams NOJLYYeHHbLE
pe3ynvmamol




Cmamucmuka

OmnepupoBath Ha 0a30BOM ypOBHE

—  Umems npeocmasnenue 0 OUCKpemuvix u

u meopus OCHOBHBIMH ONTUCATEIbHBIMH HEeNpepblGHbIX CLYYAUHBIX BETULUHAX U
eéepoamuocmeil, XapaKTEPUCTHKAMH YHCIIOBOTO pacnpeoeneHusx, 0 He3a8UCUMOCU
Jl02uKa u Habopa: cpeaHee apupMeTHIECKOoe, CYYAUHBIX BETUYUH,
KOMOUHAmMopuK Me/iMaHa, HaubouiplIee U —  umemv npedcmasgieHue o
a HauMEHbIIIEE 3HAYCHUS; Mamemamuyeckom OHCUOAHUU U OUCnepcuu
orepupoBaTh Ha 0230BOM YpOBHE CYYAUHBIX BEIUYUH,
HOHATUAMU: YaCTOTA M BEPOATHOCTD | —  uMemb NPeOCmasienue 0 HOPMAIbHOM
COOBITHSI, CITy4alfHBIN BBIOOD, pacnpeoeneHuu u NPUMepax HOPMAIbHO
OTIBITHI C PABHOBO3MOKHBIMHU pacnpeoeneHHbIX CIY4auHbIX 6eIUYUH,
DJIEMEHTAPHBIMH COOBITUSIMH; —  NOHUMAmMb CYMb 3aKOHA OONLULUX YUCET U
BBIYHCIISTH BEPOSTHOCTU COOBITHIA 8b100POYUHO20 MEMOOA UBMEDPEHUS.
Ha OCHOBE MOJICUeTa Yncia eeposimHocmell;
HCXOJI0B. —  umems npedcmasieHue 00 yCl08HOU
8EpOSIMHOCMU U O NOJIHOLL 8EPOAMHOCIU,
. NPUMEHAMb UX 8 PeuleHUU 3a0ay;
B noscednesnoll scusnu u npu uzyyenuu | 0
Opyzix npedmemos: uMen npeocmasnenue o 6atCcHbx
YACMHBIX 8UOAX pACHpedeNeHUll U
OLICHUBATH ¥ CPABHUBATH B IIPOCTHIX NPUMEHANMb UX 6 PEULEHUU 380a;
CIIy4asix BEPOSITHOCTH COOBITHI B - umems npedcmasnenue o Koppenayuu
PeaNbHOM JKH3HH; CYYAUHBIX 8EIUYUH, O TUHEIHOU
YUTaTh, CONOCTABIIATH, CPABHUBATE, peepeccui.
MHTEPIPETUPOBATH B MPOCTHIX
ClIyHasx peaibHBIC IaHHBIC, B noeceonesnoil sHcuznu u npu uzyueHuu Opyux
Mpe/ICTaBJIeHHbIE B BUE TaOHIL, npeOMEmos:
ararpamm, rpaukoB
—  GLIYUCTIAMb UTU OYEHUBAMb EPOAMHOCIU
coObLIMULL 8 PEALHOU HCUSHU,
—  8blOUpamsv noOxXoosauUe Memoobl
npeocmasieHus U 00pabomku OaHHLIX;
—  yMemb peuiams HeCl0HCHbLE 3A0ayll Ha
npuUMeHeHue 3aKOHA OONLUIUX YUCel 8
COYUONO2UU, CIMPAXOBAHUL,
30pasooxpaneruu, obecneyeHuu
be3onacnocmu HaceleHusl 8 Ype3blualiHbIX
cumyayusx
Texcmosuoie Pemarh HeCcI0KHBIE TEKCTOBBIC —  Pewamy 3a0auu pazuvix munog, 6 mom
3a0auu 3aJlauM pa3HbIX TUIIOB; yucie 3a0auu NOBbILEHHOU MPYOHOCMU;

aHaAJIM3UPOBATh YCIOBUE 3aauH,
PU HEOOXOAUMOCTH CTPOUTH ISt
€e pelIeHHs] MaTeMaTHYECKYIO
MOJIEJIb;

MMOHUMATh U UCTIONB30BATh IS
penieHus 3a1auu nHpopmaIuio,
MPEACTABICHHYIO B BUJIE TEKCTOBOM
¥ CHMBOJILHOM 3aITMCH, CXEM,
TabIuIl, IUarpamMmm, rpauKoB,
PHUCYHKOB;

JEWCTBOBATH 10 AJITOPUTMY,
coJieprKalleMycsl B yCIIOBUY 3aJ]auu;

—  8bIOUPAMb ONMUMATLHBIL MEMOO peuleHUs
3a0aqu, paccmMampusas paziuyHvle
Memoobl;

—  cmpoums MOOeb peueHus 3a0adu,
npoBOOUMb 00KA3AMENbHBIE PACCYHCOCHUS,

—  pewams 3a0a4u, mpedyiouue nepebopa
8apuanmos, npo8epKu yciosull, 6b100pa
ONMUMATILHO20 Pe3yTbmama,

—  QHATU3UPOBAMDb U UHMEPNPEMUPOB8ANb
pe3yibmamol 8 KOHMeKcme YCio8us
3a0a4u, 8blOUpPamsv peutetus, He
npomugopedaujue KOHMeKCmy;
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MCIOJIb30BATh JIOTHYECKHE
paccyXJIeHUs MIPU PEIICHUN 33]1a4H;
paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOMpast U3 Bcei
uH(pOpMaIINY, TaHHEIE,
HE0OXOUMBIE I PelIeHUs
3a/1a4u;

OCYIIECTBISITh HECIIOKHBIN mepedop
BO3MOXKHBIX PEIICHUM, BEIOUpast U3
HUX ONTUMAIILHOE 110 KPUTEPUSIM,
chOpMyJIMPOBAHHBIM B YCJIOBHH;
aHAJIM3UPOBATh U
WHTEPIPETHPOBATH MOTYICHHBIE
pelIeHNs B KOHTEKCTE YCIOBHS
3aJla4u, BEIOMPATh PEIICHHUSI, HE
MPOTUBOpEYAIINE KOHTEKCTY;
peliaTh 3a1auy Ha pacyeT
CTOMMOCTH MOKYTOK, YCIIYT,
MOE30K U T.I1.;

peliaTh HeCIOoXKHbIE 331a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTUEM BO
BIAJICHUU (PUPMOMA, IPEITPHUITHEM,
HEJBUKHUMOCTBIO;

peliaTh 3aa4i Ha IPOCThIe
MPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMUCCHUH) U Ha BBIUUCIICHHE
CJIOKHBIX MPOILICHTOB B Pa3IMIHBIX
cXeMax BKJIa/IOB, KPEIUTOB U
UTIOTEK;

pelaTh NPaKTUIEeCKHUE 3a1auH,
TpeOYIOIIHE UCTIOI30BaHUS
OTpUIATENLHBIX YHCET: Ha
oTpezieNieHUuE TeMIlepaTyphl, Ha
OTIpe/IeTICHUE MOJIOXKEHUS HA
BPEMEHHOMN OCH (10 HAIIeH SPBI U
MocJie), Ha ABM)KCHUE JCHEKHBIX
cpenctB (MpUXoJ1/pacxon), Ha
OIpeJIeJIeHUE TITyOUHBI/BHICOTHI U
T.I0.;

MCIOJIb30BaTh MOHSTHE MacIITaba
JUTSL HAXOXKICHUSI PACCTOSIHUN U
JUIMH Ha KapTax, MJIaHaX MECTHOCTH,
IJIAHAX [MOMEILIEHUH, BBIKPOUKAX,
pu paboTe Ha KOMIBIOTEPE U T.11.

B noeceonesnoil scuznu u npu uzyieHuu

opyaux npeomemos:

pelaTh HECIOKHBIC PAKTUYECKUE
3a71a4¥, BOBHUKAIOIIME B CUTYyaIUaX
HOBCEIHEBHOU KU3HU

—  nepesooumv npu peuteHuu 3a0aiu
ungopmayuro uz 00HoU gopmwl 8 opyeyio,
UCNONBL3YS NPU HeOOXOOUMOCIU CXeMbl,
mabauysl, 2papuru, ouaspammol;

B noeceonesnot scusnu u npu u3yHeHuu Opyeux
npeomemos:

—  pewiams npakmuyecKue 3a0aiu u 3a0ayu
U3 Opyeux npeomemos
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TI'eomempusn

— OmnepupoBatb Ha 6a30BOM ypOBHE
MOHATHSIMH: TOYKA, psiMasi,
IJIOCKOCTh B IPOCTPAHCTRBE,
MapajuieTbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U
ILTIOCKOCTEI;

— pacro3HaBaTh OCHOBHBIC BU/IBI
MHOTOTPaHHUKOB (TIpU3Ma,
MUPaMHJIa, TPSIMOYTOJIbHBIH
napajuiesienuIe/, Kyo);

— u300paxkaTh U3y4aemble (PUTYpPHI OT
PYKH U ¢ TPUMEHEHHUEM TIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB;

— J1enath (BBIHOCHBIC) IJIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX
00BEeMHBIX (UTYP: BUJI CBEPXY,
cOOKy, CHU3Y;

— W3BJIEKATh HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax,
MIPE/ICTAaBICHHYIO Ha YePTEeKax U
PUCYHKaX;

— npumeHaTh Teopemy [udaropa mpu
BBIUYHCIICHUH 3JIEMEHTOB
CTepeoMeTpUIecKux (puryp;

— HaXOAWUTh 00BEMBI U TUIOMIAIN
IIOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM
dopmy;

— pacro3HaBaTh OCHOBHBIC BUJIBI TSI
BparieHus (KOHyC, MIIAHIP, cepa
¥ 1ap);

— HaXOAWUTh 00BEMBI U TUIOMIAIN
MOBEPXHOCTEW MPOCTEUIIIHNX
MHOTOTPaHHUKOB ¥ T€JI BPAIICHUS C
MpUMEHEHUEM (POPMYII.

B nosceounesnoii orcuznu u npu usyyeHuu
Opy2ux npeomemos:

— COOTHOCHUTH a0CTpaKTHBIC
reoMeTpUYecKre MOHATUS U (aKThI
C peaJbHbIMU KU3HEHHBIMU
00BEKTaMU U CUTYalUSIMHU;

— HCIIOJIB30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX QUryp s
pelIeHus: TUTIOBBIX 3a/1a4
MIPAKTUYECKOTO COAECPIKAHMS;

— COOTHOCHUTb ILJIOIIAIN
MMOBEPXHOCTEN TEJI OAUHAKOBOM
(G OpMBI pa3TUYHOTO pa3Mepa;

Onepuposamv noHAMusAMU: MOYKA,
npAMAs, NI0CKOCMb 8 NPOCMPAHCMae,
napanierbHoCmy U NePReHOUKYISAPHOCHIb
NPAMBIX U NIOCKOCMELl;

npuMeHAmb O0Jisl peueHus: 3a0ay
2eomempuyeckue pakxmol, eciu YCiosus
npUMeHeHUs. 3a0aHbl 8 ABHOU Gopme;
pewams 3a0ayu Ha HAxo0XHcOeHue
2e0MEeMPUYECKUX 8eTUYUH NO 00PA3YAM UTU
aAneopuUmMMam;

denamv (8bIHOCHbIE) NIOCKUE YEPMENHCU U3
PUCYHKO8 00beMHBIX (hucyp, 6 mom uucie
pucoseamu 6uU0 ceepxy, cOOKy, Cmpoums
CeyeHUst MHO20CPAHHUKO8,

U361€KAMb, UHMEPRPEMUPOBAms U
npeoopazoevleamsv UHGOPMaAYUIo 0
2eomempuyeckux ueypax,
NpeoCcmasieHHy10 Ha Yepmedtcax,
npUMeHAmb 2eomempuyeckue gaxmol 04
peuwienus 3a0ad, 8 mom yucie
Npeononazarnuux HeCKOJIbKO Wdazos
peuenus;

ONUCHIBAMb 83AUMHOE PACNONIONHCEHUE
NPAMBIX U NJIOCKOCMEU 8 NPOCMPAHCIEe;
Gopmynuposams ce0licmea u NPU3HAKU
ueyp;

00Ka3b16AMb 2e0MempuiecKue
VMBEPHCOCHUSL,

61a0emv CManOapmHoU Kiaccugukayuer
NPOCMPAHCMBEHHBIX ucyp (nupamuovl,
npuzmMbvl, napaiieienunedvl),

HAxooums 0Ovembl U ni1owaou
nosepxHocmeri 2eoMempudecKux mei ¢
npumMeHeHuem Gopmyi;

BLIYUCTIAMD PACCOSHUS U YeTibl 8
npocmpancmee.

B noeceonesnoil scuznu u npu uzyueHuu Opyux

npeomemos:

UCNOIbL3068AMb CBOUCNEA 2eOMEMPUUECKUX
Queyp ons pewenus 3a0ay NPAKMU4eCcKo2o
xapaxkmepa u 3a0ay u3 opyaux ooiacmet
3HaHUuu
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COOTHOCHUTH 00BEMBI COCYIOB
OJIMHAKOBOI (POPMBI pa3IUYHOTO
pasMmepa;

OLIEHUBATh (HOPMY MPaBUIBLHOTO
MHOTOTPaHHUKA TOCTIE CIIUJIOB,
CpEe30B | T.1. (OIpenemsiTh
KOJIMYECTBO BEPIIHH, pedep u
rpaHei MoJy4YeHHBIX
MHOT'OTPaHHHUKOB)

Bexkmopot u
Koopounamul 6

OmnepupoBarb Ha 0a30BOM ypOBHE
MOHATUEM JEKapTOBBI KOOPIUHATEHI

Onepuposams NOHAMUAMU 0EKaAPMOBbl
KOOpOUHAmul 8 NPOCMPAHCMEE, BEKMOP,

npocmpancmee B IIPOCTPAHCTBE; MOOYIb 86eKMOPA, PABEHCMBO EKMOPO8,
HAXOJUTh KOOPAUHATHI BEPIIMH KOOpOUHAMblL 8eKMOPQ, Y2071 MeHCOY
Ky0a 1 mpsIMOYTOJIbHOTO BEKMOPAMU, CKATAPHOE NPOU3EEOEHUE
napajuiesienuneaa 8EKMOpPO8, KOJIUHeapHble 8eKMOpbl,
HAxXo0ums paccmosiHue mexicoy 08yMs
MOYKaMU, CYMMY GEKMOPO8 U
npouszgeedeHue 6eKmopa Ha 4ucio, y2oi
MedHcoy 6eKmopamiu, CKausApHoe
npouseedeHue, packiaobléams 6eKmop no
08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0aéams NIOCKOCMb YPAGHEHUEM &
0eKapmosoll cucmeme KOOPOUHAam,
peuiams npocmetiviue 3a0a4u 66e0eHuUem
8eKMOpHO20 bazuca
Hemopus OnwuceIBaTh OTJEIBHBIC IIpeocmasname éxnad gvidarowuxcs
Mamemamuxu BBIJIAIOIINECS Pe3yJIbTaThI, MaAmemMamuros 6 paseumue Mamemamuxy u
MOJIy4YE€HHBIE B X0JI€ Pa3BUTHS UHBIX HAYYHBIX obacmel;
MaTEeMaTHKHU KaK HayKU; NOHUMAMb POIb MAMEMAMUKU 8 PA38UMUL
3HATH MIPUMEPHI MATEMATUIECKIX Poccuu
OTKPBITHH U UX aBTOPOB B CBSI3H C
OTEYECTBEHHOU U BCEMUPHOU
HUCTOPHUEH;
MMOHUMATh POJIb MATEMAaTUKH B
pasButuu Poccun
Memoowt [TpuMeHsITh U3BECTHBIE METOBI TIPH Hcnonvzoeams ocHosHble Memoobl
Mamemamuku 00Ka3amenbCcmed, npo8oOUmMbs

pelIeHUH CTaHIapTHBIX
MaTeMaTHUeCKUX 3aaad;

3aMeyaTh U XapaKTepU30BaTh
MaTeMaTU4eCcKre 3aKOHOMEPHOCTH B
OKpYKaloIle AeHCTBUTEIbHOCTH;
MPUBOJIUTH TPUMEPHI
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN
B MPUPO/IE, B TOM YHUCIIE
XapaKTEPU3YIOLIUX KPacoTy 1
COBEPUIEHCTBO OKPY’KAIOILIET0 MUpa
U IIPOU3BEJICHUN UCKYCCTBA

0oKazamenbCcmeo U 8bINOJIHAMb
onposepoicenue,

NPUMEHAMb OCHOBHbBLE MEMOObL PEULeHUS
Mamemamuyeckux 3a0ay,

Ha 0CHOBE MAMEeMamu4eckux
3aKOHOMepHOCmell 6 npupooe
Xapaxkmepusoeams Kpacomy u
COBEPULEHCINGO OKPYHCAIOUIE20 MUPA U
npou3ee0eHUll UCKYCCmed;

NpUMEeHAMb npocmetiuiue npocpamMmmusle
cpedcmea u 21eKmpOHHO-
KOMMYHUKAYUOHHbBIE CUCTeMbl NPU
peuleHuy MamemMamuyeckux 3a0ay
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Conepxanue npeamera (10-11 kmaccsr)
Anre0pa M HaYaJIa aHAJIM3A

[ToBTOpenwue. Pemenue 3a1ay ¢ UCMOIL30BAHUEM CBOMCTB YMCET U CUCTEM CUMCIICHHUS, TETUMOCTH,
JIOJIEN M YacTel, MpOLEHTOB, MOIyJ el yncen. Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM CBOMCTB CTENIEHEH
Y KOpHEH, MHOTOWIECHOB, TPeoOpa30BaHUii MHOTOUJICHOB M IPOOHO-PAITHOHAIBHBIX BRIPAKEHUH.

Pemienue 3aiad ¢ UCMOJIB30BAHUEM I'PaJyCHOM MephI yriia. Mo1ysib Yucia U €ro CBOMCTBA.

Pemenne 3amay Ha JBHKEHHE M COBMECTHYIO PabOTy C IMOMOIIBIO JIMHEHHBIX W KBaJpaTHBIX
YPaBHEHHH U UX CHCTeM. Pemenue 3a1ad ¢ TOMOLIbIO YMCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB
C OZIHOH NEepEMEHHOMN, C MPUMEHEHHEM U300PAKEHHSI YU CIOBBIX IPOMEKYTKOB.

Pemenue 3a1a4 ¢ UCMONB30BaHUEM YHCIOBBIX (DYHKIMNA U UX rpadukoB. Mcnoab30BaHNE CBOWCTB U
rpauKOB JUHEHWHBIX W KBAaJAPATUYHBIX (YHKIHK, OOpaTHON MPOMOPIMOHAIBLHOCTH M (PYHKIIUU

y= \/; . I'padpuaeckoe pernieHne ypaBHEHUH U HEPABEHCTB.

TpI/IFOHOMeTpI/IquKa}I OKPY’KHOCTb, pac)uaHHaﬂ mepa yeia. CI/IHYC, KOCHUHYC, TAHI'CHC, KOMAH2EeHC

POU3BONIEHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M CIEACTBUS U3 HETO. 3HAUCHHS
= ] (o) o (o) o o ] T T T T
TpuroHomerpudeckux ¢ynkumit s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, —,—, — pan).
6 43 2
Dopmynvl coACEHUS MPUSOHOMEMPULECKUX PYHKYUL, POPMYTbl npUedeHlUsl, POPMYIbl O80UHO20
apaymenma..

Hymn ¢yHKIMM, mpoMexXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOousbliee M HamMeHbIIee
3Hayenne ¢yHkuuu. Ilepmommueckue ¢yHkumu. YeTHOCTh W HEueTHOCTh (yHKIMH. CroorcHble

@yHryuu.

Tpuronomerprudeckne GyHKIUU ) = COSX, Y =Ssinx, y =tgx . @yukyusn y = ctgx . CBOHCTBa U

rpaduKy TPUTOHOMETPUYECKUX (DYHKITHIA.

ApKKOCHHYC, apKCUHYC, apKTaHI€HC uucia. Apxkxomaneenc uucna. llpocreiimmue
TPUTOHOMETPUYECKHUE ypaBHEHUs. PerieHre TpUroHOMETpUUYECKUX YPaBHEHUI.

Obpamnvie mpuconomempuyeckue @QyHKyuy, ux ceolicmea u epaguxu. Pewenue
npocmenuux mpueoHOMempudeckux HepageHcma.

CreneHb ¢ IeWCTBUTENBHBIM ITOKa3aTeNeM, CBOMCTBa cTeneHu. [Ipocreiiire noka3aTeabHbIe
ypaBHEHHs U HepaBeHCTBa. [lokazarenbHas GyHKUIUS U €€ CBOMCTBA U TpaduK.
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Jlorapudm uuncna, cBoiictBa sorapudma. Jlecaruunsiii norapudm. Yucro e. HamypanvHuiii
noeapugm. TlpeobpazoBanue norapupMUUECKuUX BbIpaxkeHHH. Jlorapupmuueckue ypaBHEHUS WU
HepaBeHcTBa. Jlorapudmuyeckas QyHKIUS U ee CBOICTBA U rpaduK.

CrenenHas GyHKIHUS U €€ CBOMCTBA U Tpaduk. MpparmoHanbHble ypaBHEHHUS.
Memoo unmepsanos 0ns peuieHus HepageHcma.

IIpeobpazosanus epaguxos ynkyuii. cosue 800ab KOOPOUHAMHBIX OCeU, pacmsdiceHue u
colcamue, OMpaAdceHue OMHOCUMETbHO KOOpOuHamubvlx ocell. I paguueckue memoovl peuteHus
YpasHeHuil u HepaseHcms. Pewenue ypasnenuil u Hepagemcme, coOepicaujux nNepemeHHyr) noo
3HAKOM MOOYJIAL.

Cucmempwi nokKasamnelbHblx, ﬂOdeM@MUH@Ck‘M}C u uppayuoOHibHblX ypaeﬂeﬂuﬁ. Cucmempwi
noKasameJjlbHblXx, JZOZCZpu@MMLlGCKMX HepaeeHcme.

Bzaumno oopamuvie pynxyuu. I paguxu e3aummno oopammusix ¢yHkyuil.
Ypaenenus, cucmemul ypaenenuii c napamempom.

[TpousBonnas ¢pynkumu B Touke. KacarenbHas k rpaduky ¢yHkiuu. I'eomerpuyeckuii u
dusnueckuit  cMbicn  npow3BOAHON. IlpomsBomHble dneMmeHTapHBIX  GyHKUWW. [Ipasuna
oughghepenyuposanus.

[Tonatue o HenpepblBHbIX (yHKIUMAX. Toukm sKcTpeMyMa (MakCUMyMa W MUHHMYyMa).
HccnenoBanue sieMEHTApHBIX (YHKIMHA Ha TOYKH HSKCTpEMyMa, HauOoJiblllee M HaUMEHbIIEe
3HaYeHHE C TIOMOIIBIO MPOU3BOIAHOM. [locmpoenue epaghuxos hyHKyull ¢ NOMOWBIO NPOU3BOOHDIX.
IIpumenenue npouzeooHoll npu peuieHuu 3a0ay.

[TepBoobOpasnas. Ilepsoobpasnvie snemenmapuvix Gyukyuti. Ilowads KpueonuHeuHol
mpaneyuu. Popmynra Hvromona-Jleiibnuya. Onpedenennviti unmeepan. Bviuucienue niowaoetl
NIOCKUX hucyp u 06vemos mes 8paujenus: ¢ NOMOWbI0 UHmMe2pad.

I'eomerpus

[ToBTopenne. PemeHue 3amad ¢ TMPUMEHEHHEM CBOWCTB (UTyp Ha IUIOCKOCTH. 3ajavyd Ha
JIOKa3aTelIbCTBO U IOCTPOECHHUE KOHTpHpumepoB. Hcmonp3oBaHue B 3agayax MPOCTEUIINX
JIOTUYCCKUX ITpaBUIJI. Pemtenue 3aa4 ¢ UCII0JIb30BAHUCM TCOPEM O TPCYTOJIbHUKAX, COOTHOIIICHHUH B
PSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYrojJbHUKaMH. Pemenue 3amau c
HUCIIOJIB30BAHUEM (baKTOB, CBA3aHHLIX C OKPYXHOCTAMU. Pemenue 3aa4 Ha HU3MCPCHUA Ha
IUIOCKOCTH, BBIYMCIICHUE JUTHH U TUIoLanen. Pewenue 3a0ay ¢ nomowvbio 6eKmopos u KoopoOuHam.

Harnspnas crepeomerpusi. urypsl u ux uzodpaxenus (ky0, mupamupaa, npusma). OcHosHbie
noHsmus cmepeomempuu u ux ceovicmea. CedeHus Kyoa u TeTpaspa.

Touka, mpsiMasi M IUIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM M CIEACTBHUSI U3 HUX.
B3anmHOe pacrionokeHue NpsMbIX U INIOCKOCTEN B mpocTpaHCTBe. IlapamuienbHOCTh NMpsAMBIX U
MJIOCKOCTEH B MpocTpancTBe. M300pakeHre MpOCTEHIIIMX MTPOCTPAHCTBEHHBIX (PUTYP HA MJIOCKOCTH.
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PaccTosnust Mexay ¢urypamu B IpoCTPaHCTBE.
VYrael B ipocTpancTie. [lepneHauKyIspHOCTh TPSAMBIX U TIIIOCKOCTEH.

[Tpoexuust Gurypsl Ha IUIOCKOCTh. lIpHU3HAKM NEPNEHIUKYISIPHOCTH TMPSMBIX U IJIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex neprneHauKyIspax.

Mpmuororpannuku. Ilapamnenenunen. CpoilcTBa NpsMOYroJIbHOTO MNapajuienenunena. TeopeMa
[Tugaropa B npoctpanctse. [Ipusma n nupamuna. IlpaBuibHas nupamMuga U MpaBUIbHAS MPU3MA.
[Tpsimast nupamuaa. DIEMEHTBI IPU3MBI U TUPAMU/IBL.

Tena BpameHus: MUIUHIP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYyTrOBOTO
HWIMH]IpaA, IPSIMOTO KPyroBoro konyca. M3o0pakeHue Ten BpaleHus Ha MI0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYCe, ceueHus KOHYcd (napaiieibHoe OCHOBAHUIO U
npoxoosaujee yepe3 6epuitiy), ceueHus Yurunopa (napaiievho u nepneHOUKYIApHO OClU), cedenus
wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KOMOUHAYUU MHO2OCPAHHUKOS U mMell 8paujenus medxcoy coboll. Beraucnenue
3JIEMEHTOB MIPOCTPAHCTBEHHBIX PUTYp (pedpa, TuaroHasiu, yribl).

[1no1mans MOBEpXHOCTH MPABUILHON TUPAMUABI U IPSAMOM mpu3Mbl. [l1omans moBepxHocTH
IIPSIMOTO KPyTOBOI'O HMJIMHJPA, IIPSMOI0 KPyroBOro KOHyca U mapa.

[Tousatue 06 o6veme. OOBEM MUpaMuIbl U KOHYCA, MPU3MBI M HWIMHApA. O0beM mmapa.

IlooobHvie mena 6 npocmpancmee. COOTHOWICHUS MEXKIY TUIOMIAIIMU TTOBEPXHOCTEH U
o0BeMaMu ITOJO0HBIX TEI.

Heuoicenus 6 npocmpancmee: NapaileNbHulil  NEPeHoc, YEHMPANbHAs —CUMMEmpUs,
cumMmempusi omHocumensvho niockocmu, nogopom. Ceoticmea ogudicenuil. Ilpumenenue 0gudiceHull
npu peutenuy 3a0ady.

Bekrtops! 1 koopauHAaTHI B TpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA Ha YUCIIO,
yTOJI MEXIy BekTopamu. KomnmHeapHble W KOMIUTaHApHBIE BEKTOPBL. CKasipHoe npoussedenie
eexkmopos. Teopema o pasznodxceHuu eKmopa no mpem HeKOMNIaHaphvim eekmopam. Cransiprnoe
npoussedeHue 6eKmopoe 6 Koopournamax. Illpumenenue 6eKmopos npu peulenuu 3a0aiy Ha
HAaxodicoenue paccmosiHull, OnuH, niowaoel u 006vLemos.

Ypaenenue nnockocmu 6 npocmpancmee. Ypasnenue cghepol 6 npocmparcmee. Popmyna 014
BLIYUCTEHUSL PACCMOAHUS MEAHCOY MOUKAMU 8 NPOCMPAHCMEBE.

BepositHoCTh M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOopenue. Pemenue 3agau Ha Ta0iaMuHOe M rpaduueckoe TNPECTaBICHUE JaHHbIX.

Hcnonp30BaHWe CBOMCTB U XapaKTEPUCTUK UHCIOBBIX HAOOpPOB: CpPEAHMX, HAMOOJBIIETO0 H

HAaUMEHBIIIETO0 3HAYEHUs, pa3Mmaxa, oucnepcuu. Pewenue 3adau Ha onpedenenue uacmomvl U

gepoamuocmu  cobvimuil. Beiuucienue epoamuocmel 6 ONLIMAX €  PABHOBO3MONCHLIMU

nemMenmapHeiMu ucxooamu. Pewenue 3adau ¢ npumenenuem komounamopuku. Pewenue 3a0au na
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BbIUUCTICHUE — BEPOSMHOCMEN  He3ABUCUMBIX  COObIMULL,  NpPUMEHeHUue @HOpMYIbl  CLONHCEHUs
seposimuocmell. Pewenue 3adau ¢ npumeHenuem ouazpamm Jiiepa, oepeda 8eposimHOCMmel,
@opmynvr beprynnu.

Ycnosnas eeposmnocms. Ilpasuno ymuoscenus eepoamuocmeti. @opmyna noaHou 8eposmHoOCHU.

Temaruueckoe muianuposanue. 10 kaacc.

AJireOpa 1 HaYaJia MaTeMaTHYECKOr0 aHAJIN3a.

Ne Tema KonunuecTBo yacoB 13 Hux ypokos
KOHTPOJISI

1 | YucnoBsie PyHKITUN 5

2 | Tpuronomerpuyeckue QPyHKIHH 30 2

3 | TpuroHoMeTpuyeCKrue ypaBHEHHUS 24

4 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 75 1
BBIpKEHU I

5 | IIpousBogHas 38 2

6 | IloBTOpenue 18 1 (uToroBas)
UTOI'O 140 8

TemaTnueckoe niianuposanue. 10 knacc. I'eomerpus

Tema KonnuectBo yacoB 13 Hux ypokos
KOHTPOJIS
1 Brenenne 5 1(BXOIHOM KOHTPOJIb)
2 [Tapa/ieIbHOCT NPSIMBIX U INIOCKOCTEH 19 2
3 [lepneHAMKYISIPHOCTH NPSAMBIX U IUIOCKOCcTEW | 17 1
4 MHOrorpaHHUKH 15 1
5 [ToBTOpEHME 7 1
6 HekoTtopsie cBeIeHNsI U3 TUTAHUMETPUH 7 1 (uToroBas)
Hroro | 70 7
Temaruueckoe muianuposanue. 11 kaacc.
AJiredpa M HA4YaJIa MATEMATHYECKOT0 AaHAJIU3A.
Konunuectso
Ne Tema KonunuectBo uacos YPOKOB
KOHTPOJISI
1 | IToBropenue. CTapTOBbIN KOHTPOJIb 2 1
2 | Crenenu u kopHu. CTeneHHble QYHKIINHA 18 1
3 | HokazaTtenpHas u jorapudmuyeckast QyHKIIUH 36 3
4 | IlepBooOpa3Has ¥ HHTETPAI 12 1
5 DIeMEHTHl MaTeMaTHYCCKON CTaTHCTHKH, 1 1
KOMOWHATOPUKH U TEOPUU BEPOSITHOCTEH
6 YpaBHeHI/IU;{ 1 HepaBeHCTBA. CHUCTEMBI 30 1
ypaBHEHHI U HEPABEHCTB
7 | lloBropeHue 19 1
Uroro 136
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TemaTuyeckoe mianuposanue. 11 knace. I'eomerpus.

Ne Tema KonuuecTBo yacoB 13 sux ypokos
KOHTPOJISI
1 Hunmuaap, KoHycC, map 17 1+1(BxoaHOM
KOHTPOJIb)
2 OO0beMsbI Ten 17 1
3 BekTopsbl B IpocTpaHCTBE 6
4 Meroza KOOpAMHAT B IPOCTPAHCTBE 15 1
5 IToBTOpEeHNE 13 1 (uToroBas)
Htoro | 68 5
KasienpapHoe niianuposanue.
AJuireOpa m HavyaJ1a MaTeMaTH4YeCKOro anaausa 10 kiaace
Ne n/n Coneprkanne yueOHOTo MaTepuasa Kon- dakTHyuecka
[Inanupyema
BO s 1aTa
g maTa
4acoB
1 CrapTOBbIil KOHTPOJIb 1 01.09.2022 | 01.09.2022
2 Omnpenenenne YUCIOBON (DYHKITUU M CIIOCOOBI €€ 1 01.092022 | 01.09.2022
3a/laHus
3 CaoiicTBa GyHKIUI 1 02.09.2022 | 02.09.2022
4 [Tepunoanueckue GyHKIMHA 1 05.09.2022 | 05.09.2022
5 OO6parnast pyHKIUS 1 08.09.2022 | 08.09.2022
6 UucnoBas OKpyKHOCTh.. BBenenue. 1 08.09.2022 | 08.09.2022
7 YucnoBasi OKpY>KHOCTb. 1 09.09.2022 | 09.09.2022
8 HucnoBas OKpPYKHOCTh HA KOOPAMHATHOM IJIOCKOCTH 1 12.09.2022 | 12.09.2022
9 Cunyc, kocunyc. CBOWCTBA CUHYCa U KOCHUHYCA. 1 15.09.2022 | 15.09.2022
10 Cunyc, kocunyc. CBolicTBa CHHYyca U KOCHHYCA. 1 15.09.2022 | 15.09.2022
11 Cunyc, kocunyc. CBOWCTBa CHHYCa U KOCUHYCA. 1 16.09.2022 | 16.09.2022
12 Tanrenc u xoranreHc. CBolcTBa TaHIeHca W 1 19092022 | 19.09.2022
KOTaHT€HCca
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13

Tanureuc wu koranreuc. CBolicTBa TaHIeHCA U

22.09.2022 | 22.09.2022
KOTaHTeHCa
14 Tpuronomerpuueckue byHKIMN YHUCIIOBOTO 22092022 | 22.092022
apryMeHTa
15 Tpuronomerpuueckue byHKIMN YUCIIOBOI'O 23.092022 | 23.092022
apryMeHTa
16 Tpuronomerpuueckue GyHKINU YIIIOBOTO apryMEHTA. 26.09.2022 | 26.09.2022
17 Tpuronomerpudeckue GyHKIIUHA YTIIOBOTO apTyMEHTA. 29.09.2022 | 29.09.2022
18 ®opmyJibl TPUBEACHUS 29.09.2022 | 29.09.2022
19 ®opmyJibl TPUBEACHUS 30.09.2022 | 30.09.2022
20 DopmyJibl TPUBEACHUS 03.10.2022 | 03.10.2022
21 Kontpoabnasi paGora Nel mo teme: «YUmcaosas
OKPYKHOCTb. CHHYC, KOCHHYC, TAHT'€HC, KOTAHI €HC. 06.10.2022 | 06.10.2022
OcHoOBHbIE TIOHATHSD)
22 OyHKIUA y = SinX, €€ CBOKWCTBA 06.10.2022 | 06.10.2022
23 I'paduk Pysakmmu y = sinx. 07.10.2022 | 07.10.2022
24 @DyHKIMS y = COSX, €€ CBOMCTBA 10.10.2022 | 10.10.2022
25 I'paduk pyHKIIMH ¥ = COSX. 13.10.2022 | 13.10.2022
26 [TepuoauuHoCcTh GyHKIHMI y = Sin X, y = COS X 13.10.2022 | 13.10.2022
27 [TepuoauaHoCTh GYHKIMI y = Sin X, y = COS X 14.10.2022 | 14.10.2022
28 [IpeobOpazoBanme TPUTOHOMETPHUUECKUX (DYHKITHI 17.10.2022 | 17.10.2022
29 [IpeobOpazoBanme TPUTOHOMETPHUUECKUX (HYHKITHI 20.10.2022 | 20.10.2022
30 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX (PYHKITHIA 20.10.2022 | 20.10.2022
31 OyHKIMU y = tgX , y = ctgX, UX CBOWCTBA . 21.10.2022 | 21.10.2022
32 OyHKIMU Yy = tgX , y = ctgX, X CBOMCTBA . 31.10.2022
33 I'paduku pynkumii y= tgx u y=ctgXx. 03.11.2022
34 KonTpoabHass paGora Ne2 mu) TeMe «I'padpuxu 03.11.2022
TPUTOHOMETPUYECKUX (PYHKIHIT»
35 AHanu3 KOHTPOJIbHOU paboThl. PaboTa Ha ommOKkaMu 04.11.2022
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Tpuronomerpuyeckne ypapHenus 24 yaca

36

[lepBbie mpencTaBieHUS O PEUICHUH MNPOCTEUIINX

o 07.11.2022
TPUTOHOMETPUUECKUX YpaBHEHUI
37 [IepBbie mpencraBieHus O peUI_HeHI/II/I MPOCTEUIIINX 10.11.2022
TPUTOHOMETPUYECKUX YpaBHEHUI
38 ApkkocuHyc. Pemenue ypaBHeHUs €oS X = a 10.11.2022
39 Pemienue ypaBHeHus cos X = a 11.11.2022
40 Pemienue ypaBHeHusT cos X = a 14.11.2022
41 Apxkcunyc. Pemenue ypaBHeHus1 sin X = a 17.11.2022
42 Pemenue ypaBHeHust sin X = a 17.11.2022
43 Pemenne ypaBHeHHsT Sin X = a 18.11.2022
44 ApKTaHI'€HC U apKKOTaHreHc. Pemienue ypaBHeHUs tg 21.11.2022
X=a Hu ctgx=a
45 ApKTaHI'€HC U apKKOTaHreHc. PemieHue ypaBHeHUs tg 24.11.2002
X=a Hu ctgx=a
46 APpKTaHI'€HC U apKKOTaHreHc. Pemienue ypaBHeHUs tg 24.11.2002
X=a Hu ctgx=a
47 Meroas! peleHns: TPUTOHOMETPUYECKUX YPAaBHEHUN 25.11.2022
48 Mertoibl peleHus TPUrOHOMETPUUYECKUX YPaBHEHUI 28.11.2022
49 OnHOpOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 01.12.2022
50 OnHOpOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 01.12.2022
51 OnHOpOAHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 02.12.2022
2 P i
5 eIIEHNE MIPOCTENIINX TPUTOHOMETPUUECKHUX 05.12.2022
HEPABEHCTB
P "
53 ellIEeHNE MIPOCTENIINX TPUTOHOMETPUUECKHUX 08.12.2022
HEPABEHCTB
54 Pemenne IIPOCTEUILINX TPUTOHOMETPUUECKUX 08.12.2022
HEPABEHCTB
55 Pemenne MIPOCTEUIINX TPUTOHOMETPUYECKUX 09.12.2022
HEPABEHCTB
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56 PelmeHre TpUroHOMETPUYECKUX YPaBHEHUN 12.12.2022

57 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 15.12.2022

58 O600maromui ypoK 1mo TeMe « PvemeHI/Ie MPOCTEUIIIHNX 15.12.2022
TPUTOHOMETPUUECKHUX YpaBHEHUII»

59 KonTpoabHass padora Ne3 mo Teme: «Pemenue 16.12.2022
NPOCTEHIIIMX TPUTOHOMETPHYECKHUX YPABHEHHID» T
IIpeoGpa3zoBanue TPUTOHOMETPUYECKUX
BbIPasKeHUH 25 yacos

60 CuHyC ¥ KOCHHYC CYyMMBbI apTyMEHTOB 19.12.2022

61 CuHyC ¥ KOCHHYC CYyMMBbI apTyMEHTOB 22.12.2022

62 CuHYyC ¥ KOCUHYC Pa3HOCTH apryMEHTOB 22.12.2022

63 TaHreHc cyMMBI U pa3HOCTH apryMEHTOB 23.12.2022

64 TanreHc cyMMbl U pa3HOCTH apryMEHTOB 09.01.2023

65 @opmyJibl JBOMHOTO apryMeHTa 12.01.2023

66 @opmyJibl JBOMHOTO apryMeHTa 12.01.2023

67 ®opMyJIbl TOHUKEHUS CTETICHU 13.01.2023

68 ®opMyJIbl TOHUKEHHS CTEIICHU 16.01.2023

69 Hpeo6pelsoBaHHe CyMM TPUTOHOMETPUUYECKUX 19.01.2023
GbyHKIUI B IpOU3BEICHUE.

70 Hpeo6pelsoBaHHe CyMM TPUTOHOMETPUUYECKUX 19.01.2023
GbyHKIUN B IpOU3BEICHUE.

71 [IpeobpazoBanme ) MIPOU3BEICHUI 20.01.2023
TPUTOHOMETPUUECKHUX QYHKIUH B CYMMY.

72 [TpeobpazoBanue ) MIPOU3BEICHUI 73.01.2023
TPUTOHOMETPUUECKUX QYHKIUH B CyMMY.

73 KonTpoabHas padora Ned mo teme: «DopmyJibl 26.01.2023
TPUTOHOMETPHUID)

74 AHanm3 KOHTPOJILHOM paboThl. PaboTa Haj ommOkamu. 26.01.2023
IT Asinx +B

75 peoOpazoBaHue BbpaxeHus Asinx +Bcosx k Bumy 27012023

Csin(x+t)
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IT Asinx +B
76 p.606pa303aHHe BbIpakeHUs1 Asinx +Bcosx k Buay 30.01.2023
Csin(x+t)
77 Meroas! peleHns] TPUTOHOMETPUYECKUX YPAaBHEHUN
02.02.2023
( mpogomxeHue)
78 Mertoibl peleHus TPUrOHOMETPUUYECKUX YPaBHEHU
02.02.2023
( mpogomxeHue)
79 Meroas! peleHts] TPUTOHOMETPUYECKUX YPAaBHEHUN
03.02.2023
( mpogomxeHue)
80 MeTtopl pelieHuss TPUTOHOMETPUYECKUX YPABHEHUN
06.02.2023
( mpogomxeHue)
81 Meroapl perieHus: TPUTOHOMETPUIECKUX ypaBHEHUH( 09.02.2023
npoioJKeHue) 1
82 Pemienue ypaBHeHUI BceX BHJIOB. 09.02.2023
83 OO6o0maromuii  ypok 1o TeMer «IIpeobpazoBanue 10.02.2023
TPUTOHOMETPUUECKHUX BBIPAKECHUID
84 KonTpoabHass padora NeS mo TeMme: «
IIpeoOpa3oBanue TPUTOHOMETPUYECKUX 13.02.2023
BbIPa:KeHUI»
NPOU3BOJAHASA 38 uyacos
85 YucaoBbIe OCIEN0BATEILHOCTHU
16.02.2023
(onpexnenenue, MpuMepbl, CBOMCTBA)
86 Uucnoble MOCIIeI0BATENbHOCTH
16.02.2023
(ompenenenue, MpUMeEphl, CBOMCTBA)
87 [Ipenen 4MCIIOBOM MOCHEAOBATEIBHOCTH: TOHSTHE 17.02.2023
npejesa nocyie 0BaTeIbHOCTH
88 [Ipenen 4MCIIOBOM MOCIEAOBATEIBHOCTH: TOHSTHE 20.02.2023
npejiesa nocie0BaTeIbHOCTH
89 CyMMa GeCKOHEYHOM TeOMETPUIECKOM MPOrpecCun 23.02.2023
90 [Ipenen pynximm 23.02.2023
91 [Ipenen pynximm 24.02.2023
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92

Omnpenenenue MPOU3BOJHOM: 3a7a4yM, MPUBOJAIIUE K

5 27.02.2023
MOHATHUIO TIPOU3BOJHOMN
93 Onpe;[eneHI:Ie MPOU3BOAHON, €€ TeOMETPUUECKHN U 02.03.2023
(bu3MUECKUN CMBICTT
4 = =
9 Onpe;[eneHI:Ie MPOU3BOAHOM, €€ TeOMETPUUECKUN U 02.03.2023
(bu3HUECKUN CMBICTT
95 ANropUTM OTBICKAHHUS TPOU3BOIHOM 03.03.2023
96 Brruncienue MPOU3BOAHBIX: bopMyIIBI 13.03.2023
Qg depeHIpOBaHUSL
97 Brruncnenue MPOU3BOAHBIX: bopMyIIBI 16.03.2023
Qg depeHIpoBaHUSL
98 Brruncienue MPOU3BOAHBIX: bopMyIIBI 16.03.2023
muddepeHIpoBaHUSL
99 [TpaBuna nudepeHITpoBaHUS: HaxO0XJICHUE
IIPOU3BOJHBIX CYMMBI, IIPOM3BENEHUS, YacCTHOIO 17.03.2023
(byHKIMHA.
100 [TpaBuna mudepeHITpoOBaHHUS: HaxO0XJICHUE
IIPOU3BOJHBIX CYMMBI, IIPOM3BENEHUS, YacCTHOIO 20.03.2023
(byHKIMHA.
101 IIpaBuiia Qg depeHIpPOBaHUS: HaXO0XJIEHNE
IIPOU3BOJHBIX CYMMBI, IIPOM3BENEHUS, YacCTHOIO 23.03.2023
(byHKIMHA.
102 JuddeperunpoBanue cI0xKHONH QYHKIUU 23.03.2023
103 JuddeperunpoBanue cI0xKHONH QYHKIUU 24.03.2023
104 HuddepennrpoBanne ca0oxxHONH QYHKITIH 27.03.2023
105 KonTpoabHas padora Ne6 nmo reme «IIpousBognas. 30.03.2023
IpaBuiaa u popmyJisl AuddepeHHpoOBAHUS o
106 VYpaBHeHUe KacaTeIbHOU K TpaduKy QyHKIIMH 30.03.2023
107 VYpaBHeHUe KacaTeIbHOU K TpaduKy QyHKIIHMH 31.03.2023
108 AJITOPUTM COCTAaBJICHHS YpPaBHEHHSI KacaTebHOM K 03.04.2023
rpadguky GyHKIHH
109 [IpumeneHne MTPOU3BOIHOM U1 UCCJIEIOBAHUS
06.04.2023

(GbyHKIIUI HAa MOHOTOHHOCTh
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110

[Ipumenenre nTPOU3BOIHOU ISl HUCCIICIOBaHUS

. 06.04.2023
¢GbyHKIMNA HAa MOHOTOHHOCTh
111 IT i
pI/IMer}HI/Ie MPOU3BOIHOM JUISL  MCCIIEIOBAHUSA 07.04.2023
¢byHKIMNA HAa MOHOTOHHOCTh
112 Touku skcTpeMyma (PYHKIIMH U UX OTBICKaHUE 10.04.2023
113 [TocTtpoenue rpadukoB (QyHKIUNA: 0C000 BaKHBIC 13.04.2023
TOYKHU
114 [TocTtpoenue rpadukoB (QyHKIUNA: 0C000 BaXKHBIC 13.04.2023
TOYKHU
115 KonTpoabHas padora Ne6 no teme «IIpumenenue
NPOM3BOAHOM  [Jf  IOCTPOEHHS  rpadukos 14.04.2023
GyHKumin»
116 CranuoHapHbple,  KPUTUYECKHME  TOUYKHM,  TOYKH 17.04.2023
JKCTpeMyMa
117 OTpickaHne HAUOOJBIIETO M HAMMEHBIIIETO 3HAUYCHUI
. 20.04.2023
HEnpepbhIBHON (DYHKIIMU HA MPOMEKYTKE
118 OTtpIicKaHue IjaI/I6OJ'IBH_IeFO Y HaUMEHBUIETO 3HAYCHUU 20.04.2023
HEenpepbhIBHON (DYHKIIMU Ha MPOMEKYTKE
119 [Ipumenenue npaBI/mfit OTBHICKAHUSl HaWOOJIBIIUX U 21.04.2023
HaWMEHbBIINX 3HAYCHUI
120 3agaun Ha OTHICKAHWE HAHMOOJIBIIEr0 U HaNMEHBIIIETO
. 24.04.2023
3HAQYEHHUI BEIMYHUH
121 Pemrenne 3amauy Ha f)TBICKaHI/Ie HaWOOJIBIIIETO U 27042003
HaWMEHbIIIETO 3HAYEHUN BETUYHH
122 KonTpoabHas padora Ne7 nmo teme «IIpumenenue
NMPOM3BOAHOM /sl OTHICKAHWUS HAUOOJIBIINX H 27.04.2023
HAMMEHbIINX BeJTUYUH
ITOBTOPEHMUME 18
123 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHHI 28.04.2023
124 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBHIPAKCHHI 01.05.2023
125 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBHIPAKCHHI 04.05.2023
126 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBHIPAKCHHI 04.05.2023
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127 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI 05.05.2023
128 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 08.05.2023
129 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 11.05.2023
130 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI 11.05.2023
131 Pemienue TpuroHoMETpUYECKUX YPaBHEHUI 12.05.2023
132 Boruncnenus npon3BoaHbIX 15.05.2023
133 VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIMN 18.05.2023
134 IIpuMeHeHHEe  TPOU3BOAHOM I HUCCIIECIOBAHUS
N 18.05.2023
byHKIMI
1 IT i
35 pI/IMeHEDHI/Ie IIPOU3BOJHOM NIl UCCIIEIOBaHUS 19.05.2023
byHKIII
136 HpI/IMer}HI/Ie MPOU3BOAHOM I  HCCIIEIOBAHUSA 1 2.05.2003
byHKIMI
137-138 | toroBast KOHTpOJIbHAs paboTa. 2 25,25.05.202
139-140 | AHanu3 KOHTPOJIBLHOM PabOTHI. 2 26.29.05.202
Hroroseie ypoku o kypcy 10 kiacca.
KanennapHoe miianupoBanue.
I'eomerpus 10 kiacc
Kot | 1 amupyemsie | Cxoppextu
No Tema ypoka BO by PP p
CpOKHU CPOKH
4acoB
BBenenue. CTapToOBbIi KOHTPOJIb, S4
1 | IToBropenue. CTapTOBBII KOHTPOJIb 1 02.09.2022
2 | [Ipenmer crepeomeTpr. AKCMOMBI CTEPEOMETPUH 1 6.09.2022
3 | AKCHOMBI CTEpEOMETPHUH 1 09.09.2022
4.5 HexoTopsie creacTBust U3 akCuom 2 13.09.2022
16.09.2022
ITapa/1eJIbHOCTH NPSIMBIX U IJIOCKOCTEH, 164
6 | IlapamienbHbie OpsIMBIE B MPOCTPAHCTBE 1 20.09.2022
7 | IapamienbHOCTh TPEX NPSMBIX 1 23.09.2022
8 | [lapayutenbHOCTH TPSIMOM U IJTIOCKOCTH 1 27.09.2022
9 | CkpeumBaromuecs npsiMbie 1 30.09.2022
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10 | Yrusl ¢ coHanpaBJeHHbIMA CTOPOHAMHU 1 04.10.2022
11 | Yroa Mexay npsiMbIMU 1 07.10.2022
12 Pemenue 3anau no teme «IlapannensHocTs npsiMoit 1 | 1 11.10.2022
MIJIOCKOCTH
13 Konmponvnaa padboma Nel «llapannenvnocms | 1 14.10.2022
NPAMBIX, RPAMOU U RIOCKOCHU)
14 | ITapanyienbHble INIOCKOCTH 1 18.10.2022
15 | CBoiicTBa mapajyyeabHbIX MIIOCKOCTEH 1 21.10.2022
16 | Terpasap 1 01.11.2022
17 | [Mapamnenenunes 1 04.11.2022
18- | 3amaun Ha MOCTPOEHUE CEUCHU I 2 08.11.2022
19 11.11.2022
20 Pemienne 3amau mno Tteme «llapamnensHocth B | 1 15.11.2022
IIPOCTPAHCTBE»
57 Koumponvnaa paooma Ne2 «llapannensnocms | 1 18.11.2022
naocKkocmei»
IepneHAUKYJAPHOCTH NPSMBIX U IVIOCKOCTEH, 174
22 | IlepnieHauKyJIIpHBIE IPSIMBIE B IPOCTPAHCTBE 1 22.11.2022
23 [lapannenpHble  NpsiMble, TNEPHEHAMKYJISApHbIE K | | 25.11.2022
MJIOCKOCTH
24 | Ilpu3Hak neprueHIuKyJIIpHOCTU IPsIMOM U IIockoctu | 1 29.11.2022
25 | Teopema o npsiMO#, NEPIECHIUKYIISIPHOM K IIIOCKOCTH | 1 02.12.2022
26 | PaccrosiHME OT TOYKH 10 TJIOCKOCTH 1 06.12.2022
27 | Teopema o Tp€X MeprHeHANKYISIPax 1 9.12.2022
28 | Yros Mexay npsMou U MIOCKOCThIO 1 13.12.2022
29 | [AByrpaHHbId yroua 1 16.12.2022
30 | Ilpu3Hak nepneHANKYISIPHOCTH JBYX MJIOCKOCTEH 1 20.12.2022
31 | IlpsMOyroapHBIN napajjieaenunes 1 23.12.2022
32 | TpéxrpaHHblii yroj 1 10.01.2023
33 | MHororpanHasiii yroi 1 13.01.2023
Pemienne 3amau mo teme «llepnenaukynsapHocts | 4 17.01.2023
34- | OpsIMBIX U TJIOCKOCTEM 20.01.2023
37 24.01.2023
27.01.2023
38 Koumponvnaa paooma Ne3 «llepnenouxynapnocms | 1 31.01.2023
NPAMBIX U NJIOCKOCMEN)
MHororpanauku, 154
39 [Tousitue mHoOrorpanHuka. ['eomerpuyeckoe Teno. | 1 03.02.2023
Teopema Ditsiepa
40 | ITpuzma 1 07.02.2023
41 | IlpoctpancTtBenHas TeopemMa Iludaropa 1 10.02.2023
42- | Ilupamuga 2 14.02.2023
43 17.02.2023
44 | IlpaBuibHasg nupamMuaa 1 21.02.2023
45 | YceueHHas nupaMuia 1 24.02.2023
46 | CuMmMeTpus B IPOCTPAHCTBE 1 28.02.2023
47 | IloHgaTue npaBWJIBHOTO MHOTOTPAHHUKA 1 03.03.2023
48 | DnemMeHThl CHMMETPHUH IPABUIIbHBIX MHOTOTPAaHHUKOB | 1 14.03.2023
Pemenue 3agau mo reme «MHOTOrpaHHUKN 4 17.03. 2023
49-
5 21.03.2023
24.03.2023
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28.03.2023
53 | Koumponvnasa paooma Ned «Mnozozpannuxkuy 1 31.03.2023
54- | Hexkoropsble cBeieHUS U3 IUIAHUMETPUU 04.04-
60 25.04.2023
61- | IloBTOpeHue. 8 28.04-
68 23.05. 2023
69 | UToroBasi KOHTpOJIbHAs paboTa 1 26.05. 2023
70 AHanmM3 KOHTPOJIBHOW pPaOOThI. 3aKIIOYUTENBHBIN | 1 30.05. 2023
YPOK Kypca
KasiennapHoe niianupoBanue.
AJiredOpa M Ha4YaJIa MaTeMaTH4YecKoro anaausa 11 kiaace
Ne n/n Coneprxanue yueOHOro MaTepuaa [Inanupyemsie| CxoppeTupoBaH
CPOKH HBIE CPOKH
1-2 IToBTOopenue. CTapToBBIN KOHTPOJIb
Crenenu u kopHu. Crenennsie pynkuuu, 18 u
3 IloHsiTHE KOpHS N-OM CTENEHU U3 IEUCTBUTEIIBHOIO YUCia
4 [ToHsiTHE KOpHS N-0¥ CTENEHU U3 IEMCTBUTEIBHOTO YKCia
5 dyukuus y="/X , UX CBOHCTBA U TpaduKn
6 ®ynkms y="x , UX cBOCTBA U TPapUKH
7 dyuknus y="X , UX CBOHCTBA U TpahuKn
8 CaoiicTBa KOpHS N-0il CTENEHU
9 CBolicTBa KOpHS N-0M CTENEHU
10 CBolicTBa KOpHA N-0M CTENEHU
11 [TpeoOpa3oBaHue BBIPAXKEHUIA, COACPIKALINX PATUKAIIbI
12 [TpeoOpa3oBaHue BBIPAXKEHHIA, COACPIKALINX PATUKAIIBI
13 [IpeoOpazoBanue BeIpaKEHUN, CONECPKAIINX PATUKAITBI
14 Konmponvnas paboma Nel. « Cmenenu u kopHu»
15 O0o001IeHNEe TOHATHS O TOKa3aTelle CTENeHH
16 Crenernbie (pyHKITMHU, KX CBOMCTBA U TpauKH
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17 Crenennble (yHKIMH, UX CBOMCTBA U TpapUKU

18 Crenernbie (pyHKITMHU, KX CBOMCTBA U TpauKH
IMoka3zaTenbHas u Jorapupmuuyeckasi Gynkuuu, 36 4

19 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduK

20 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk

21 [Toka3zarenbHast QyHKIH, €€ cBOICTBA U rpaduk

22 IToxa3aTenbHble ypaBHEHUS

23 IlokazarenbHble ypaBHEHUS

24 IToxa3aTenbHbIC ypaBHEHUS

25 [TokazarenbHbIe ypaBHEHUS

26 [TokazaTenbHblE HEPAaBEHCTBA

27 [TokazaTenbHblE HEPAaBEHCTBA

28 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA

29 Koumponvnas paboma Ne2. «Ilokazamenvhvie ypasHeHus u
Hepagencmeay

30 [Tonsarue norapugpma

31 [Tonsarue norapugpma

32 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpauK

33 Jlorapudmudeckas ¢pyukmus, e€ cBoiicTBa u rpaduk

34 Jlorapudmudeckas ¢pyukmus, e€ cBoiicTBa u rpaduk

35 CgoiicTBa JiorapumMoB

36 CgoiicTBa JiorapumMoB

37 CoiicTBa norapudmon

38 CoiicTBa norapudmon

39 Jlorapudmuueckue ypaBHEHUS

40 Jlorapudmuueckue ypaBHEHUS

41 Jlorapudmudeckue ypaBHeHUS
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42 O6oOmaromuit  ypok mo  Tteme: «Jlorapupmmuueckue
ypaBHEHUS»

43 Koumponvnas paboma Ne3 «Jloeapugpmuyeckue ypasrenusy

44 Jlorapudmudeckue HepaBeHCTBA

45 Jlorapudmudeckue HepaBeHCTBA

46 Jlorapudmudeckue HepaBeHCTBA

47 Jlorapudmudeckue HepaBeHCTBA

48 [lepexox kK HOBOMY OCHOBaHHIO Jiorapugpma

49 [lepexox kK HOBOMY OCHOBaHHIO Jiorapugpma

50 JuddepeHnrpoBanre MOKa3aTeIbHOW U JIOTapuPMUIESCKON
byHKIIUN

51 JuddepeHnrpoBanre MOKa3aTeIbHOW W JIOTapuPMUIECKON
byHKIIUN

52 JuddepeHnrpoBanre MOKa3aTeIbHOW W JIOTapu(PMUIECKON
byHKIIUN

53 O6o6matomuii  ypok 1o Teme: «llokasarenbHas U
norapupmMuueckas GyHKIND

54-55 Koumponvnas ~ paboma  Ned «lloxazamenvhasn u
noeapugpmudeckas QyHKyuu»

56 Pabora Hag ommOKamMu KOHTPOJIBLHON pabOTHI
IlepBooOpa3nas u uaTerpasi, 124

57 [TepBooOpaznas

58 [TepBooOpaznas

59 [TepBooOpaznas

60 Heonpenenennslii nuTErpan

61 Heonpenenennslii nuTErpan

62 OnpeneneHHblil HHTErpan. 3ajgadu, NPUBOASIINE K MOHITHIO
OIpeJIeIEHHOT0 UHTErpaa

63 Onpenenennbiii  uHTerpan.  [loHsATHe  OompeneneHHOro

HHTErpaa.
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64 Onpenenennsblii uaTerpai. @opmyna Hetotona-JleitOnuma

65 Omnpenenennpiii uaTerpain. ®opmyna Herorona-JleiiGnura

66 Brruucnenune tmomaned MIOCKUX (UTYp € TIOMOIIBIO
OIpeIeIEHHOT0 UHTEerpaia

67 Brruucnenue tmomaned MIOCKUX (UTYp € TTOMOIIBIO
OIpeIeIEHHOTO UHTEerpaia

68 Konmponvnas paboma Ne5. «Ilepsoobpasnas u onpeodenenHwlii
unmezpany
JIeMeHTbl MAaTEMATHYECKOIi CTATHCTHKH,
KOMOMHATOPUKHM U TEOPUHU BeposiTHOCTeH, 154

69 Craructrdeckas 00paboTKa JaHHBIX

70 Craructryueckas o00pabOTKa TaHHBIX

71 Craructrueckas o0paboTKa TaHHBIX

72 IIpocreiilne BEpOATHOCTHBIE 3aa4U

73 IIpocreiilne BEpOATHOCTHBIE 3aa4n

74 IIpocreiilne BEpOATHOCTHBIE 3aa4n

75 Coueranus U pa3MeENICHUs

76 Coueranus U pa3MeNICHUs

77 Coueranus U pa3MeElICHUs

78 ®opmyna bunoma HeroToHa

79 ®opmyia bunoma HeroToHa

80 Cayvaiinble COOBITHS U UX BEPOSITHOCTH

81 Cayuvaiinbple COOBITHS U UX BEPOSITHOCTH

82 Cayvaiinble COOBITHS U UX BEPOSITHOCTH

83 Konmponvnas paboma Ne6 « Cmamucmuxa, komounamopuxa,
Meopusi 6epoMHOCIEN »
YpaBHennsi u HepaBeHcTBa. CHCTeMbl YpPABHEHMH H
HEPaBEeHCTB, 26 4

84 PaBHOCHUIIBHOCTH ypaBHEHHUI
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85

PaBHOCWJIBHOCTBE ypaBHEHUN

86 OO6mme MEeTOIbI pelieHUsT ypaBHEHUH

87 OO6mme MEeTOIbI pelieHusT ypaBHEHUH

88 OO0mme MEeTOIbI pelieHUsT ypaBHEHUH

89 VYpaBHeHus ¢ MoayIeM

90 VYpaBHEHMSI ¢ MOZTYJIEM

91 VYpaBHEHMSI ¢ MOZIYJIEM

92 PaBHOCHJIBHOCTH HEPAaBEHCTB

93 Pemenue HepaBEeHCTB ¢ OAHON IEPEMEHHOU

94 Pemienue HepaBeHCTB ¢ OJTHOM MEPEMEHHOM

95 Pemienue HepaBeHCTB ¢ OJTHOM MEPEMEHHON

96 Pemenue HepaBeHCTB ¢ OJTHOW MEPEMEHHOM

97 HppannoHaiibHble ypaBHEHHUS U HEPABEHCTBA

98 HppaumnoHaibHble ypaBHEHUS U HEPABEHCTBA

99 HppauunoHaibHble ypaBHEHUS U HEPABEHCTBA

100 VYpaBHEHMSI U HEPABEHCTBA C ABYMs [IEPEMEHHBIMU

101 YpaBHEHUS 1 HEPABEHCTBA C ABYMS MEPEMEHHBIMU

102 CucreMbl ypaBHEHHI

103 CucreMbl ypaBHEHHI

104 CucreMbl ypaBHEHHI

105 Cucremsbl ypaBHEHUI

106 VYpaBHEHMSI U HEPABEHCTBA C TapaMeTpaMHu

107 VYpaBHEHMSI U HEPABEHCTBA C TapaMeTpaMHu

108 VYpaBHEHMSI U HEPABEHCTBA C TapaMeTpaMHu

109 Kontponbnas padota No7 «YpaBHEHHS U HEPABECHCTBA»
[ToBTOpEHue. 27

133-135 | UToroBas KOHTpOJIbHAS paboTa.
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136 O6o06maromuii ypok 1mo Kypey
KasiennapHoe niianupoBanue.
I'eomerpus. 11 kiaace
No Tema ypoka [Mnanupyembie | CKOppPEKTUPOBAHHBIC
CPOKH CPOKH
Huauuap, kounyc, map, 17 4
1 [ToBTopenue. CTapTOBBI KOHTPOJIb
2 IToHsiTHE UIMH]Ipa
3-4 | Ilnonianb MOBEpXHOCTH LIMJIMHJIpA
5 IToHsiTHE KOHYCa
6-7 | Ilnonianb MOBEpXHOCTH KOHYCA
8 Y cedeHHBI KOHYC
9 Cdepa u map
10 B3aumuoe pacronoxenue chepbl U MIOCKOCTH.
KacarenbHast miockocTh K chepe
11 [Tnomans chepsr
12 | BsauMHOe pacnosoxxeHue chepbl 1 mpssMoi
13 Cdepa, BhnmcaHHas B  IWIHHIPHUYECKYIO
MOBEPXHOCTh, B KOHMUECKYIO MOBEPXHOCTh
14 Ceuenus § [TAHIPUYECKON MOBEPXHOCTH,
KOHUYECKOW MOBEPXHOCTHU
15-16 | Pemienue 3amau no teme «unmuap, KOHyC, mapy
17 Koumponvnasa paboma Nel «lunundp, KoHyc,
wapy
O0bembl TeJ1, 17 4
13 [Tonsitue o6bema. OOBEM TPAMOYTOJBHOTO
napajuieNenumnena
19 | O6beM npsMol MPU3MBI
20 O0beM 1uIrHIpa
21 Brrunciaenue 00beMOB TeJ C TOMOIIBIO MHTETpasia
22 | O6beM HAKJIOHHOM MPU3MBI
23 O0beM upaMuIbI
24 | O6bem KoHYyCa
25 | O6bem mapa
26 | O6BEeMBI IAPOBOTO CETMEHTA, CJI0s, CEKTOpa
27 | Ilmomanp chepsl
28-33 | Pemenue 3a1a4 o TeMe «OOBEMBI TEID»
34 | Konmpoavnas paboma No2 « Obvemvl meny
BekTophl B IPOCTPAHCTBE, 64
35 | Ilonstue BekTopa. PaBeHCTBO BEKTOPOB
36 CnoxeHue M BbplUMTaHHE BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB
37 | YMHOX€EHUE BEKTOpa Ha YUCIIO
33 KowmmnanapHusie BEKTODBI. [TpaBuiio
napajuieJenumnena
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PaznoxeHne BeKTOpa Mo TPeM HEKOMIUIAHAPHBIM
BEKTOpaM.

39

40 | Pewenue 3anau no teme «BekTopben»

MeToa KOOPAMHAT B IPOCTPAHCTBE, 154

IIpsmoyronpHass  cucrema  KOOPAMHAT B

41
npoctpancTse. KoopauHaTel BeKTOpa

CBs3p  MeXay KOOpAMHAaTaMu BEKTOpa U
KOOPJAMHATAMH TOYEK

42

43 | Ilpocreiinne 3a1a4i B KOOPAUHATAX

44 | YpaBHeHue cdepsl

45 | Yroa mexay BEKTOpaMu

46 | CkansipHO€ NMPOU3BEJICHUE BEKTOPOB

47 Bbruncnenne  yrioB  MexIay ~—OpSAMBIMH U
MJIOCKOCTSIMU

48 | YpaBHEHHE MJIOCKOCTH

49 | LlenTpanbHasi, oceBasi, 3€pKajbHas CHMMETPUH

50 | ITapamienpHBbIi nepeHoC

51 | IlpeoGpa3oBanue mogoous

52-54 | Peuwenue 3aaa4 no teme «MeTos1 KOOpAMHAT»

55 | Konmponvnas paboma No3 «Memoo koopournamy

55-68 | IloBropenue. MitoroBasi KOHTpOJIbHAs paboTa

Cnucok nureparypsl.

A.I'. Mopakosuy, I1.B. CemenoB. MaremaTuka: anrebpa M Hadajza MaTeMaTHUECKOTO aHajH3a,
reomeTpus. Anrebpa M Hayala MaTeMaTHYECKOro aHain3a. ba3oBblil M yriyONeHHBIH YypOBHH.
Metoaunueckoe nocodue 1 yuutens. 10 knace. «MHemo3uHay. Mocksa, 2017

A.I'. Mopakosuy, I1.B. CemenoB. MaremaTuka: anrebpa M Hadajsa MaTeMaTHUECKOTO aHajH3a,
reomeTpus. Anrebpa M Hayala MaTeMaTHUECKOro aHaiu3a. ba3oBblil M yriyONeHHBIH YypOBHH.
Metoaunueckoe nocodue 1 yuutens. 11 kmace. «MHemo3nHay. Mocksa, 2017

Co6opuuk pabounx nporpamm. ['eomerpust 10-11 kmaccsl. ba3zoBslit 1 yrimyOneHHslid ypoBHH. [lon
pen. T.A. Bypmuctposoii. «IIpocsemenne». Mocksa, 2018

A.I'. Mopakosuy, I1.B. CemenoB. Maremaruka: anreOpa W Hadaja MaTEeMaTHYECKOTO aHAIIN3a,
reoMeTpus. Anredpa U Hauana MaTeMaTU4YeCKOTro aHainu3a. ba3oBblil M yriyOsieHHblid ypoBHH. 10
knacc. MockBa, « MHeMo3uHay, 2019

A.I'. Mopakosuy, I1.B. CemenoB. MaremaTuka: anrebpa M Hadajsa MaTeMaTHUECKOTO aHajH3a,
reoMeTpus. Anredpa U Havaja MaTeMaTUYECKOro aHainu3a. ba3oBblil M yriryOiaeHHbIH ypoBHH. 11
knacc. MockBa, « MHeMo3uHay, 2019

JI.C. Aranacsa, B.® Byrycos, C.b. KagomiieB. MaremaTnka: anrebpa 1 Hauana MareMaTHYeCKOTO
aHanmu3a, reomerpus. ['eomerpusi 10-11 kmacc. ba3oBbiii u yrimyOneHHbli ypoBHH. MockBa,
«IIpocBemenuey, 2019
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B.W. I'nmu3z0Oypr. Anrebpa u Hayajia MaTeMaTHIECKOTO aHan3a. ba3oBeIil U yriyOJeHHBIH YPOBEHB.
Kontponsusbie padotsl. 10 kmace. MockBa, «kMuemo3uHay, 2018

B.W. I'mu30ypr. AnreOpa u Hayajla MaTeMaTHYECKOTO aHan3a. ba3oBeIid M yriyOJeHHBIH YPOBEHB.
Kontponsubie padoTsl. 11 kmace. MockBa, «Maemo3uHay, 2018

b.I'. 3uB [Iunaktnueckue marepuaisl o reometpuu. 10 knacc. Mocksa, «IIpocenienue», 2018

b.I'. 3uB [Iunaktnueckue marepuaisl o reometpuu. 11 knacc. Mocksa, «IIpocsenienue», 2018

20P

http://www.edu.ru — O6pasoBarenbHbiii mopTai «Poccuiickoe oGpazoBaHue»
http://www.school.edu.ru — HartnonansHs1ii moptan «Poccuiickmii
00111€00pa30BaTEIBHBINA TOPTAID).

http://fcior.edu.ru - «DenepanbHblii HEHTP HUHYOPMAITMOHHBIX 00pa30BATENbHBIX
pECYpPCOBY.

https://uchebnik.mos.ru/ - 6ubauoTeKa 3MeKTpOHHBIX MaTepuaioB (MOILI).
https://www.prosv.ru/ - caiT uznarenscrBa «IIpocBemienne.
http://www.exponenta.ru - 00pa3oBaTeIbHbII MaTEMaTHUYECKUI CaUT.
http://comp-science.hut.ru/ - GuGnuoTeka AUIAKTUIECKUX U METOJANYECKHX MAaTEPHUAJIOB,
OJIUMITHA]] 110 MaTeMaTUKe U MH(pOpMaTHKE.

http://mschool.kubsu.ru/ - 6GubnroTeka 3MeKTPOHHBIX YY€OHBIX MTOCOOMIA.
http://www.mccme.ru/mmmf-lectures/books/books/books.php -

6ubnmoteka «MaTemMaTu4ecKoe MPOCBEIICHUE.

http://mathem.h1.ru Maremaruka on-line - cnpaBoyHast UH(OpMAIHS 1O
MaTeMaTHYECKUM JUCIUTUTHHAM.

http://ilib.mccme.ru/plm/ - monysipHBIC JEKIUH 110 MATEMATHKE.
http://allmath.ru/ - MmaTepuansl Mo MaTEMaTUYCCKUM TUCITUTIIMHAM (pa3eiibl: BBICIIAs
MaTeMaTHKa, MPUKJIAHAT MaTEMATHKA, IIKOJIbHAs MaTeMaTHKa, OTUMITHATHAS
MaTeMaTHKa).

http://www.logpres.narod.ru/ - coBpeMeHHbIe HH()OPMAITMOHHBIC TEXHOJIOTHH.

http://www.math-on-line.com/ - karamor 3aHUMaTEIBHBIX 33/1a4 IO MATEMATHKE.
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Pecypchbl 1u1s1 TUCTAHUMOHHBIX (pOPM 00yUeHU ST
http://www.fipi.ru - @enepansubiii UactutyT [lemarornueckux M3mepenuid.

https://www.yaklass.ru/ onnaita mardopma Sdxmacc

https://edu.skysmart.ru/ pabodue TeTpaau OHJIAWH

http://www.kokch.kts.ru/cdo - rectrupoBanme online: 5-11 knaccsl.
http://uztest.ru/ - caiiT 11 camoo0pa3oBaHusi U OH-JIAaiH TECTUPOBAHHUS.

COI''TACOBAHO. COI''TACOBAHO.

3aMecTHTEINb IUPEKTOpa 110
IIporokon 3acenaHus WKONBHOH | yRp

METOUYECKOM Kadeapsl

MaTeMaTHKH U HHPOPMATHUKHU OT /_A.Il.Koxanosa /
26.08.2022 Nel

(mata)
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35 PAOOCTU™, T=OUPEKTOP, O="H4
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	http://www.kokch.kts.ru/cdo - тестирование online: 5-11 классы.
	http://uztest.ru/ - сайт для самообразования и он-лайн тестирования.

		2022-09-29T11:01:38+0300
	НЧ СОУ "ШКОЛА РАДОСТИ"




